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Resynchronisation therapy in heart failure: are we doing any good?

RESYNCHRONISATION THERAPY IN HEART FAILURE
ARE WE DOING ANY GOOD?

77 Sustained clinical efficacy of biventricular pacing in sinus
rhythm patients: 2 years follow-up from the MUSTIC study

C. Leclercq', C. Linde 2 , S. Cazeau 3 , L. Kappenberger 4 , R. Sutton 5 ,

C. Bailleu1 6 , C. Daubert' on behalf of MUSTIC Study Group. t University
Hospital, Cardiology, Rennes, France; 2Karolinska Hospital, Stockholm,
Sweden; 3St Cloud, France; 'Lausanne, Switzerland; 'London, United
Kingdom; 6Le Plessis Robinson, France

Background: Previous controlled and randomized studies have shown that
biventricular pacing improved short term (3 to 6 months) functional status in
patients with advanced heart failure, intraventricular conduction delay and left
ventricular systolic dysfunction. However, few data on long term follow-up are
available. The aim of the present study was to evaluate the long term clinical
benefit of permanent biventricular pacing (follow up = 2 years) in sinus rhythm
patients included in the MUSTIC trial.
Method: The MUSTIC trial was a cross-over (2 x 3 months) designed study to
assess the effect of biventricular pacing. After the two cross-over phases, the
patient were followed every 3 months in the pacing mode selected according to
their preference (biventricular or no pacing). 67 patients in sinus rhythm (63 ±
10 years), all in NYHA class III with a mean LV ejection fraction (LVEF) of 23 ±
7% were included in this study. After completion of the cross-over phases, all
patients were programmed in biventricular pacing mode. To date, 35 patients
completed the 2-years follow-up
Results:

Baseline 1 year 2 years

Heart rate (bpm) 75+12 70+10* 70±13*
NYHAclass 2.8±0.4 2.1±0.5* 2.1±0.6*
6 min walk (m) 340±97 418±112* 386±150*
Peak V02 (ml/min/kg) 14±4.5 16.6±3.6* NA
QOL questionnaire 45±23 30±22* 29±22*
LVEF radionuclides (%) 24±7.7 30+12* NA

* p<0.01 vs baseline, NA = not available

Conclusion: These data show that the short-term functional benefit observed
with biventricular pacing in advanced heart failure patients remains stable over
2 years. This therapy seems useful to improve quality of life and exercise toler-
ance in such patients.

78 Cardiac resynchronization therapy reduces the risk of
hospitalization for heart failure and length of stay: results
from the MIRACLE trial

W. Abraham', D. Hayes 2 , J. Sackner-Bernstein 3 , A. Curtis 4 . t University of
Kentucky, Lexington, United States of America; 2Mayo Medical Center,
Rochester, United States of America; 3St. Luke's - Roosevelt Hospital Center,
New York, United States of America; 4 University of Florida-Shands,
Gainesville, United States of America

Cardiac resynchronization therapy (CRT) is safe and well tolerated, improves
symptoms, NYHA class, quality of life and functional capacity in patients (pts)
with HF and ventricular dysynchrony. We examined the effect cardiac resyn-
chronization on the risk of hospitalizations for heart failure and related length of
hospital stays. Method. A total of 453 pts were implanted with an InSync cardiac
resynchronization system and randomized, 225 pts in the Control group and
228 pts in the CRT group. Pts were required to be on stable medical regimen
for at least 1 month prior to enrollment. If on beta-blocker therapy, therapeu-
tic dose maintained was for 3 months prior to enrollment. Initiation or discon-
tinuation of drug therapy during the 6-month control period was discouraged.
Results. Results are presented through 6-months follow-up (the double-blind
randomization period). There were 34 Control pts with a total of 50 hospital-
ization days for HF In the CRT group, there were 18 pts with a total of 25
hospitalization days for HF.

Event 	 Control (n=225) 	 CRT (n=228) 	 p-value

Freedom from use of IV Meds 	 83.9% 	 92.7% 	 0.004
for Worsening HF (95% CI) 	 (78.1%, 88.3%) 	 (88.4%, 95.5%)
Freedom from HF Hospitalizations 	 84.6% 	 91.5% 	 0.015

(95% Cl) 	 (78.9%, 88.8%) 	 (86.8%, 94.6%)
Mean Length of Stay for HF

Hospitalizations (days) 	 7.04 t 8.41 	 3.38 t 3.43 	 0.024

Conclusion: Pts in the Control group experienced an increase in HF symptoms
as evidenced by a greater need for inotropic support and intravenous fluids.
This analysis suggests that CRT is associated with a significant reduction in
the risk of hospitalization for worsening HF and in the total days hospitalized for
HF when compared to the Control group.

79 Cardiac resynchronisation therapy — a cost effective
treatment for cardiac failure

L J. Dixon, G. Thompson, M. Harbinson, G. Murtagh, G. Richardson,
E.W. Chew. Regional Cardiology Centre, Belfast City Hospital, Belfast, United
Kingdom

Health care costs for heart failure are substantial.lt is the leading medical cause
of hospitilisation, accounting for 5% of acute admissions. Heart failure admis-
sions are lengthly,and readmission rates are high, with 20% of patients read-
mitted within 30 days, and 50% within 3 months. It consumes 2% of the Na-
tional Health Service budget. Hospital treatment constitutes 65-75% of these
costs.Against this background of limited resources, and the need for alternative
treatment options, cardiac resynchronisation therapy has emerged.
30-50% of patients with cardiac failure are suitable for resynchronisation ther-
apy. 41 patients have received cardiac resynchronisation therapy in the Belfast
City Hospital over a 22 month period, with a mean follow up of 10 months.We
recorded the total number of days and the number of heart failure related days
spent in hospital, in the 6 months pre and post biventricular pacing, in a group
of 22 patients who have reached 6 month follow up period.
Total days in hospital, for all causes, decreased from a total of 511 pre pac-
ing to 111 post(p<0.001). Admissions for heart failure decreased substantially,
from a total of 489 to 19 days(p<0.0003) in the 6 months following pacing.The
mean duration of stay for heart failure before therapy, was 24 days, decreasing
to 5.2 days following therapy(p<0.001). Total number of admissions for heart
failure also decreased significantly, from a total of 23 prior to pacing, to 7 fol-
lowing pacing(p<0.002). Total cost of hospital stay in the 6 month period prior
to pacing estimates at £122640. In the 6month period following pacing, this
decreased to £26640. Device costs estimate at £66000, thus total coatings
estimates at £92640.This represents a saving of approximately £30000, a sig-
nificant cost saving in this group of patients. If the figures are projected onto a
larger scale, the savings will be extremely significant.
Conclusions Our initial results are very promising, showing significant reduc-
tions in all cause, and heart failure admissions, along with decreased number
and duration of admissions. Significant cost savings are also evident. We await
the results of larger, longterm follow up trials to fully appreciate the benefits and
cost effectiveness of this treatment.

80 Effects of cardiac resynchronization therapy on regional
myocardial deformation as measured by
echocardiographic strain rate imaging

O.A. Breithardt' , C. Stellbrink' , L. Herbotsz, A.M. Sinha' , K. Markus',
P. Claus e , P. Hanrath', G.R. Sutherland 2 .'UniversitatsklinikumAachen,
Dept. of Cardiology, Aachen, Germany; 2 Univ-Hospital Gasthuisberg, Dept. of
Cardiology, Leuven, Belgium

Cardiac resynchronization therapy (CRT) aims to improve hemodynamic func-
tion in patients (pts) with heart failure (HF) and left bundle-branch block (LBBB)
by early stimulaton of late activated regions. Tissue Doppler imgaging (TDI) has
been proposed for quantification of asynchrony and patient selection. However,
myocardial velocities (V,cm/s) are dependent on overall heart motion. Strain
rate (SR,1/s) and strain (S,%) calculation (based on regional velocity gradients)
is able to display true regional deformation properties iridependent of global
heart motion and might thus be superior to V for detection of contractile asyn-
chrony. Negative values for SR ar).d'S indicate shortening in the longitudinal
direction.
Methods: Colour TDI data (>145 frames/s) were obtained from the apical 4-
chamber view in 8 HF-pts with LBBB (mean age 64±7, QRS 179±26ms, EF
22±7%) after implantation of a biventricular CRT pacemaker system. Peak sys-
tolic V and S, mean SR during ejection (mSR) and the regional delay between
QRS onset and peak V (deltaV-t,ms)and peak S (deltaS-t,ms) were compared
in mid septal and lateral wall segments during intrinsic conduction (OFF) and
during CRT in the same echo examination. Analysis was performed on custom
made software, enabling exact timing of global cardiac events.
Results: (table) Peak V and S were severely reduced in both walls. Septal
mSR increased and lateral mSR decreased with CRT. Peak regional S was
not significantly affected. The delay between septal and lateral peak S was
markedly reduced, while the timing of regional peak V was not altered.

V-sep V-mat mSR-sep mSR-lat S-sep S-lat deltaV-t delta S-t
(cm/s) (cm/s) (1/s) (1/s) (%) (%) (ms) (ms)

OFF 2.4±0.8 1.8±0.5 -0.14±0.3 -0.76±0.3 -13±7 -12±5 60±38 108±68
CRT 2.8±0.4 1.3±0.691 -0.5±0.3* -0.5±0.3* -9±3 -12±5 62±37 43±34*

*p<0.05 vs. OFF, ¶p<0.05 versus sep (paired/unpaired t-test)

Conclusions: CRT acutely improved the regional inhomogeniety in mSR and
reduced deltaS-t compared to no pacing. We suggest, that these changes in
deformation properties reflect the redistribution of regional wall stress and im-
proved contractile synchrony by CRT and may have significant implications for
CRT efficacy in this population. In contrast to previous reports, systolic veloci-
ties did not display these effects. Strain rate imaging offers new insights in the
pathophysiology of LBBB and CRT.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Resynchronisation therapy in heart failure: are we doing any good? / Catheter ablation of ventricular tachycardia

81 Chronic improvement of left ventricular ejection fraction
and stroke volume in CHF-patients after CRT by means of
3D-TEE reconstruction

C. Butter 1 , E. Wellnhofer 1 , M. Seifert 1 , M. Schlegl 1 , W. Hoersch 2 ,

A. Goehringz. 'Charite & Deutsches Herzzentrum, Berlin, Germany; 2CRM
Guidant, Brussels, Belgium

Background: 3D-transesophageal echocardiography (3D-TEE) offers the pos-
sibility to overcome known limitations of conventional 2D echo like geometric
assumptions and asynchronous movement patterns. This study evaluated the
effects of chronic cardiac resynchronisation therapy (CRT) with respect to left
ventricular volume, stroke volume (SV) and ejection fraction (LVEF) in patients
(pts) with severely impaired cardiac function and conduction disorders.
Methods: 20 CHF pts were analyzed with 3D-TEE. Etiology of CHF was ei-
ther idiopathic or ischemic, LVEF<30%, QRS>120ms and NYHA II-IV. During
an invasive test, hemodynamic parameters (aortic pulse pressure, LV +dp/dt)
were recorded to detect the optimal pacing site and AV-delay for CRT. Pts were
implanted with a LV pacing device (either pacemaker or defibrillator) and a
LV lead at the optimal determined pacing site. Prior chronic pacing and at 12
month follow up, the pts underwent 3D-TEE to investigate potential differences
in LV volume-derived parameters between intrinsic depolarization (ID) and CRT
at the optimal AV-delay.
Results: A significant increase (p <0.0001) between baseline-ID and 12month-
CRT at the optimal AV delay was found for SV and LVEF at a nearly constant LV
enddiastolic volume (LVEDV). SV increased by 45.3% from 43.7±13.7 ml (ID)
to 63.5±19.0 ml (CRT). LVEF improved by 47.6% during CRT from 16.4±5.1
(ID) to 24.2±5.9% (CRT). At baseline and at 12monthFu LVEF and SV were
significantly improved by CRT compared to ID (p< 0.0001).

n=20 Baseline 12 month Fu % Change p-value Unit

LVEF ID '16.4±5.1 19.3 ± 5.1 25.9 ± 45.1 0.05
LVEF CRT 21.1±5.5 '24.2±5.9 18.4+28.9 0.02
SV ID "43.7±13.7 51.4±16.6 23.2±37.9 0.04 ml
SV CRT 57.2±15.6 "63.5±19.0 14.0±28.7 0.10 ml
LVEDV ID 278.4±89.1 276.7±106.6 0.8±21.0 0.90 ml
LVEDV CRT 283.4±94.7 277.4±108.0 -0.9±21.0 0.66 ml

'p<0.0001 Student-t test, mean±sd

Conclusions: 3-D TEE reconstruction of the left ventricle is a feasible method
to detect acute and chronic LV volume differences in heart failure pts with wide
QRS duration. We demonstrated that acute and chronic CRT significantly im-
proves LVEF and SV. Chronic CRT leads to nearly 50% increase of LV ejection
fraction at a nearly constant LVEDV.

CATHETER ABLATION OF VENTRICULAR TACHYCARDIA

104 Mechanisms of ventricular tachyarrhythmia originating
from the aortic sinus of Valsalva

Y.G. Li, C.W. Israel, G. Grbnefeld, S.H. Hohnloser. J. W. Goethe University
Hospital, Cardiology, Frankfurt, Germany

Background: It has recently been demonstrated that the aortic sinus of Val-
salva (AS) is one origin for ventricular tachycardia (VT) or extrasystoles (VES).
However, the mechanism of this type of tachycardia is still not well defined. The
aim of this study was to delineate the different electrophysiological mechanisms
of the VTNES originating from the AS.
Methods and Results: Endocardial mapping was performed in 7 patients (pts;
5 men, mean age: 44 ± 17 years) with symptomatic VTNES originating from
the AS. Adenosine was administered during VTNES in all pts. Adenosine-
sensitive was defined as termination of VT or suppression of VES. Two dif-
ferent reactions to adenosine were found: adenosine-sensitive in 3 pts (group
A) and non-adenosine sensitive in 4 pts (group B). In group A, all pts were free
of structural heart disease. VT was not inducible by programmed ventricular
stimulation in all pts. All successful ablation sites were in the left AS. In group
B, there were 2 patients with dilative cardiomyopathy, the other two had no
structural heart disease. Five sustained VTs could be induced and terminated
by programmed ventricular stimulation. Successful ablation was performed in
the noncoronary AS in 3 VTs and in the left AS in 2. Abnormal (diastolic or
presystolic) potentials were recorded during sinus rhythm (mean interval from
the end of QRS to the potential 121 ± 98 ms) and during VT (mean interval
from the potential to QRS 64 ± 45 ms) at effective sites in the AS. Concealed
entrainment was demonstrated at all successful ablation sites.
Conclusion: Two different mechanisms may contribute to the development
of VTNES originating from the AS: ATP-trigged activity and reentry. Larger
studies are needed to compare the electrophysiological characteristics of both
groups.

105 Functional his -Purkinje block: an important mechanism
of bundle branch reentrant tachycardia without a
prolonged HV interval during sinus rhythm

Y.G. Li', G. Gronefeld 1 , C.W. Israel', F. Bogun 2 , S.H. Hohnloser'. 1 J. W.
Goethe University Hospital, Cardiology, Frankfurt, Germany; 2 University of
Michigan Medical Center, Cardiology, Ann Arbor, Ml, United States of America

Background: The electrophysiological mechanism of bundle branch reentrant
tachycardia (BBRT) with a normal HV interval during sinus rhythm (SR) is un-
known.
Methods and results: From 178 patients with different types of ventricular
tachycardia (VT), 13 were found to have BBRT as the underlying electrophys-
iological mechanism. Of those 13 patients (9 male, 4 female, mean age 64 ±
13 years), 6 were documented to have a HV interval shorter or equal to 55 ms
(group A), whereas 7 had a prolonged HV interval (> 55 ms; group B) during
SR. The PR interval (169 ± 32 vs 339 ± 138 ms, p=0.01), the AH interval (101
± 26 vs 225 ± 126 ms, p=0.04) and QRS duration (116 ± 17 vs 167 ± 29
ms, p=0.003) during SR were significantly shorter in group A than in group B.
In group A, the HV interval was significantly longer during VT than during SR
(73 ± 18 vs 47 ± 7 ms, p=0.007). There were more patients with functional
His-Purkinje block (split His potential, jump of HV interval or phase 3 intra-
His-Purkinje block) induced by programmed atrial stimulation or burst pacing
in group A than group B (6/6 patients vs 0/7 patients, p<0.001). Successful
ablation of the right bundle branch was performed in all 13 patients without de-
teriorating AV block. During an average follow-up of 27 ± 17 months, 2 patients
died in each group and VTs (other than BBRT) or ventricular fibrillation were
documented by ICD electrogram storages in 4 patients.
Conclusion: A prolonged HV interval during SR is not a prerequisite for BBRT.
Functional conduction block within the His-Purkinje system appears to be the
electrophysiological substrate for this type of BBRT. Radiofrequency ablation of
the right bundle branch is effective in suppressing BBRT Despite this, however,
ICD-implantation may be still necessary.

106 Cooled tip catheter ablation of epicardial outflow tract
tachycardia through the aortic sinus of Valsava

K. Kurzidim', T. Neumann 2 , D. Vukajlovic 2 , N. Guettler 2 , J. Sperze1 2 ,

H.F. Pitschner 2 . t Kerckhoff-Clinic, Cardiology, Bad Nauheim, Germany;
2Kerckhoff-Clinic, Cardiology, Bad Nauheim, Germany

Monomorphic repetetive tachycardia originating in the LV-outflow tract (LVOT)
usually cannot be ablated by a conventional approach due to their epicardial
site. The ECG typically shows inferior axis and left bundle branch block pattern.
In contrast to RVOT-tachycardia early R/S transition in V3 and a r-wave in V1
can be observed. We describe catheter ablation of epicardial LVOT-tachycardia
through the aortic sinus of valsalva (AoSv).
Methods: In 7 pts with highly symptomatic monomorphic VT (5 males, 1 pt
with valvular CMP, 5 pts without heart disease) an epicardial site of the arrhyth-
mic focus could be confirmed by pace mapping and earliest local activation
within the AoSv. Angiography of the coronary arteries served to define a spa-
cial safety margin with respect to the ablation catheter. High frequency current
was delivered using a closed loop irrigated tip catheter system (Chilli Cool ® ,
Boston Scientific). ECG, Holler, Echo and transesophageal Echo (TEE) were
performed the following day and after 3 months.
Results: 2 foci were located in the left, 3 in the right and 2 in the acoro-
nary AoSv. Using a target temperature of 40°C a cumulative energy of 203-
14953 J was delivered with 2-14 applications. In 6/7 pts acute success could
be achieved. Successfully ablated pts were completely asymptomatic during
follow-up, no VT could be documented with Holter-ecg. TEE during follow-up
could not reveal any damage to the ascending aorta or the aortic valves. In 1
pt only transient suppression of monomorphic VT was obtained. No procedure
related complications could be observed.
Conclusions: Monomorphic VT with epicardial origin in the LVOT can be suc-
cessfully treated by cooled tip catheter ablation through the AoSv. Cooled tip
catheter ablation may be favourable in this setting due to its potential to create
deep lesions necessary to reach remote foci. Damage to surface tissue may be
reduced by lower temperatures at the catheteritissue interface. Lower temper-
atures may also reduce the risk of local clot formation which is crucial to all left
sided procedures and especially for catheter ablation in the sinus of valsalva.
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Catheter ablation of ventricular tachycardia /Arrhythmogenic right ventricular cardiomyopathy

107 Prediction of future arrhythmic events in patients with
cardiac sarcoidosis: role of clinical variables and
programmed ventricular stimulation

A. Aizer, E. Pe, J. Ghosh, J.A. Gomes, D. Mehta. Mount Sinai Medical Center,
Cardiology, New York, United States of America

Cardiac sarcoidosis is associated with a significant incidence of sudden cardiac
death related to ventricular arrhythmias. There is little data on the predictors of
sudden death in these patients. The role of clinical parameters and electro-
physiology study in predicting future arrhythmic events was determined.
Methods: 25 patients with cardiac sarcoidosis were included in the analysis.
Clinical parameters evaluated included age, gender, symptoms (palpitations,
presyncope, syncope) presence of non-sustained VT and left ventricular func-
tion. All patients underwent programmed ventricular stimulation at 2 ventricular
sites with up to triple premature beats. Comparison was performed using the
Fisher's exact and Mann Whitney U tests.
Results: Seven patients (28%) were inducible for sustained ventricular arrhyth-
mias. None of the above parameters, including left ventricular ejection fraction,
predicted inducibility at electrophysiology study. All inducible patients received
implantable defibrillators. Patients were followed for 1 to 128 months (mean
32 months). No patient with an implantable defibrillator died of sudden death
during the follow-up. Four of seven patients (57%) with implantable defibrilla-
tors received appropriate therapy for ventricular arrhythmias. Mean time from
implantation to first event requiring therapy was less than 5 months.
Conclusions: In this patient population with cardiac sarcoidosis, none of the
clinical variables studied predict inducibility at electrophysiology study. Patients
who are inducible with electrophysiology study are at high risk of potentially fa-
tal ventricular arrhythmias. These arrhythmias can be successfuly treated with
implantable cardiac defibrillators, avoiding sudden death.

108 Nonsurgical transthoracic epicardial ablation of
incessant ventricular tachycardia: an alternative when
other means have failed

J. Brugada, A. Cuesta, L. Mont. Hospital Clinic, Cardiovascular Institute,
Barcelona, Spain

Background: Management of patients with incessant ventricular tachycardia is
often a difficult clinical problem. Drugs and radiofrequency catheter ablation are
not always effective. A nonsurgical transthoracic epicardial ablation technique
recently described can be an alternative in patients refractory to conventional
therapy.
Methods AND RESULTS: Since 1998, 14 patients presented with incessant
ventricular tachycardia despite the use of 2 or more intravenous antiarrhyth-
mic drugs. In all except one patient who presented an endocardial ventricu-
lar thrombus we tried to perform a radiofrequency catheter ablation procedure
using the usual endovascular technique. The procedure was effective in 9 pa-
tients (69%) and ineffective in 4. In the 4 ineffective patients and in the 1 with
the ventricular thrombus, an epicardial ablation approach was used. They were
4 males, 73±7 years old, 4 with ischemic heart disease and 1 with dilated car-
diomyopathy. The left ventricular ejection fraction was 30±19% and 4 out of
5 were in refractory heart failure at the moment of the procedure. Three out
of the 5 patients previously received an implantable cardioverter defibrillator
(ICD). The epicardial ablation was effective in the 4 patients with ischemic heart
disease and ineffective in the one with dilated cardiomyopathy who received a
cardiac transplantation. No complications occurred. After a mean follow-up of
20±12 months [3-40], a single episode of ventricular tachycardia different to
the initial one and successfully treated by the ICD has been documented in
one of the patients. No significant differences were found between those with
successful endocardial or epicardial ablation.
Conclusions: In patients with incessant ventricular tachycardia despite the use
of drugs or standard endocardial ablation, the epicardial approach was very
effective and should be considered as an alternative.

109 Epicardial fat tissue does not modify amplitude and
duration of the epicardial electrograms and/or
ventricular stimulation threshold

A. Davila, R. Dias 2 , M. Scanavacca 2 , E. Sosa 2 . 1 lnstituto do Corapao
Unidade Clinica de Arritmia, Sao Paulo, Brazil; 2Heart Institute (InCor),
Unidade Clinics de Arritmia, Sao Paulo, Brazil

One of the possible reasons for epicardial RE catheter ablation of epicardial
circuits to fail is the presence of epicardial fat interposed between the tip of
the ablation catheter and the epicardial surface of the heart. Awareness of
the presence of epicardial fat could help planning a special strategy to deal
with this circuits. The aim of this study was to determine possible modifica-
tions caused by the presence of fat tissue in epicardial electrograms and ven-
tricular stimulation threshold. Methods: Bipolar epicardial electrograms were
recorded with a standard ablation catheter (distal par of electrodes with a 4
mm tip) during open-chest prior to extracorporal circulation in 10 patients (6
women, 52±6 years/LVEF=43±11%) undergoing CABG surgery. The electro-
grams were recorded from areas with and without fat tissue as the surgeon
firmly hold the catheter against the heart. Then, stimulation threshold was ob-
tained for each one of the areas. Signals were recorded with a filter ranging be-
tween 80-500 Hz and a gained of 20mm/mV at a paper speed of 100 mm/sec
and analyzed off-line. The layer of epicardial fat was defined as thick if > 5 mm
based on a subjective evaluation of the surgeon. Results: Electrograms were
obtained from 44 areas without epicardial fat and compared to 45 areas with fat
randomically distributed among the free-wall of the left ventricle and the right
ventricular outflow tract. The presence of fat does not modify the stimulation
threshold among areas with and without fat (4.8±1.6 versus 4.6±1.8 mA. In
most areas, peak-to-peak amplitude (40±5 mm versus 43±4 mm) and the du-
ration of the epicardial bipolar electrogram (43.6±5 versus 43.5±6 ms) was not
modified by the presence of fat. Stimulation threshold was higher only in areas
with a very thick layer of epicardial fat (> 5 mm). Conclusion: The presence
of a layer of epicardial fat < 5 mm interposed between the tip of the ablating
catheter and the epicardial surface of the heart does not modify the amplitude
and duration of the bipolar epicardial electrogram and the epicardial ventricular
stimulation threshold.

ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY

114 Apoptosis and structural and metabolic dysfunction or
injury of cardiomyocytes in arrhythmogenic right
ventricular cardiomyopathy

E. Czarnowska, B. Wozniewicz, B. Cukrowska, A. Sowinska. The Children
Memorial Health Institute, Pathology, Warsaw, Poland

The pathogenesis of progressive myocardial atrophy in arrhythmogenic right
ventricular cardiomyopathy (ARVC) is not established. Apoptosis, which could
be triggered by myocarditis (MC), has recently been suggested as a possible
mechanism involved in myocardial loss however, metabolic changes in the my-
ocardium have not been reported.
The aim of the study was to analyse structural and metabolic features and
apoptosis of cardiomyocytes in samples from the right ventricle (RV) obtained
from patients with recognised ARVC and ARVC with coexisting MC.
Materials and Methods: Samples of the RV free wall obtained by endomyocar-
dial biopsy from 11 paediatric patients (aged from 6 to 17 years) with ARVC
recognised according to criteria of McKenna et al. (1994) in whom MC coex-
isted in 5 cases and samples from 6 patients (aged from 4 to 17 years) with iso-
lated MC who served as controls were investigated. Histopathological evalua-
tion (hematoxylin-eosin and Azan staining) and TUNEL assay were conducted
on paraffin sections, histochemical tests (succinic dehydrogenase, SDH, lac-
tate dehydrogenase, LDH, cytochrome oxidase, COX) on frozen sections, and
ultrastructural examinations on glutaraldehyde/osmium fixed sections.
Results: Histological examination revealed infiltration of myocardium with fibro-
fatty tissue in ARVC but not in MC cases. In some areas of the myocardium
histochemistry demonstrated decreased SDH and COX activity correlated with
increased LDH activity in both ARVC and MC cases. TUNEL assay showed
apoptotic myocardial cells localized in regions invaded by fibro-fatty tissue and
also in regions of compact packed cardiomyocytes in ARVC and MC. Ultra-
structural study revealed separation of the fascia adherens junctions within the
region of intercalated discs in 6, and thinning of the glycocalyx in 5 cases of
ARVC, which were not observed in any case of MC.
Conclusions: The occurrence of cardiomyocytes apoptosis in an area not in-
vaded by adipocytes and fibrosis and presence in such areas cardiomyocytes
with histochemical features of low metabolic activity and also with membranes
separation in the region of intercalated discs and/or thicker than normal gly-
cocalyx may suggest the significance of these features in the pathogenesis of
ARVC. However further investigations correlated with clinical signs are neces-
sary to evaluate the role of these findings in the process of myocardial atrophy
and/or as prognostic markers in ARVC.
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6 	 Arrhythmogenic right ventricular cardiomyopathy

115 Prognostic factors for arrhythmic events in autosomal
recessive arrhythmogenic right ventricular
cardiomyopathy (Naxos disease)

N. Protonotarios 1 , A. Tsatsopoulou 1 , A. Anastasakis 2 , E. Karvouni 2 ,

A. Rigopoulos 1 , D. Panagiotakos 2 , P. Toutouzas 2 . 1 Yannis Protonotarios
Medical Center, Cardiology, Naxos, Greece; 2 University of Athens, Cardiology,
Athens, Greece

Background Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a pro-
gressive disease causing life-threatening ventricular arrhythmias. Naxos dis-
ease is an autosomal recessive form of ARVC with 100% penetrance. Naxos
disease population permits the evaluation of arrhythmic risk during a long term
follow-up study.
Methods Twenty-eight consecutive patients (14 men,14 women) with Naxos
disease underwent serial cardiac assessment with annual resting 12-lead ECG,
24-h ambulatory ECG and two-dimensional echocardiography in a prospective
evaluation of up to 16 years. Historical accurate data were also available from
isolated community. Arrhythmic events (syncope and documented episodes of
sustained ventricular tachycardia)due to the disease, were studied during a
maximum duration of 72 years. T-wave inversion and QRS dispersion (the dif-
ference between the widest QRS complex in leads V1, V2 or V3 minus that
in V6) were studied on standard 12-lead ECG. Right ventricular dilatation and
left ventricular involvement were evaluated from two-dimensional echocardio-
graphy. Moreover, ECG and structural progression (progressive alteration in
dimensions and/or wall motion abnormalities) were studied. Multivariate analy-
sis was performed using the Cox proportional hazards model. In each patient,
gender, age, and ECG/echocardiographic parameters were considered as pre-
dictors and the first arrhythmic event was the end point of the study.
Results Arrhythmic events occurred in 17 patients (61%). Median age at first
event was 42 years. The results from the survival (event free) analysis are
presented in Table 1.
Table 1. Risk factors

Risk factor Hazard ratio P-value

QRS dispersion >40ms 2,55 0,095
Structural progression 7,38 0,005

Conclusions In autosomal recessive ARVC, the multivariate analysis revealed
that QRS dispersion equal or more than 40msec and structural progression
were the best predictors for the developement of arrhythmic events.

116 Multielectrode non-contact mapping is an effective tool
to define the arrhythmogenic substrate in patients with
right ventricular tachycardia

C. Carbucicchio , P. Della Bella', S. Rivet, N. Trevisi 1 , G. De Martino 2 ,
S. Perlangeli 1 , M. Casella t . t Centro Cardiologico Monzino, Cardiology,
Milano, Italy,• 2 Gemelli, Electrophysiology, Rome, Italy

Background: Characterization of the substrate functionally involved in right
ventricular tachycardia (VT) is limited by point-by-point conventional contact
mapping. For this reason, we evaluated the efficacy of a multielectrode non-
contact mapping method, capable of simultaneous endocardial mapping of the
entire right ventricle, to identify the critical components of the arrhythmia.
Methods: The electrophysiological (EP) characteristics pointed by the non-
contact mapping system "Ensite 3000" (Endocardial Soutions) in 28pts (14M,
age 40±15yrs) undergoing radiofrequency catheter ablation (RFCA) for VT
are reported. According to guidelines diagnostic criteria, 10pts were classified
as having arrhtyhmogenic right ventricular dysplasia (ARVD, Group A), 18pts
as idiopathic (Group B). Beside conventional EP study, with respect to right
ventricular endocardial activation-mapping, the following parameters were ana-
lyzed: in sinus rhythm, -delayed activity on virtual unipolar electrograms; during
VT, -evidence of a diastolic pathway (activation of a "channel" of endocardium
over the diastolic interval) at virtual unipolar electrograms/isopotential color
maps, and, -discrete presystolic activity from exit point with radial spread in the
surrounding myocardium, in the same unipolar mode. 42 VTs (21, 2.1±0.9/pt,
in Group A; 21, 1.2±0.5, in Group B; cycle 269±77ms) were induced (12VTs
non-tolerated, 11 non-sustained).
Results: Delayed sinus rhythm activity was detected in 10/10pts (100%;
45±37ms, Group A), and in 4/18pts (22%; 30±20ms, Group B) (p<.001).
The diastolic pathway was identified in 16/21 VTs (76%) vs. 3/21 VTs (14%),
in Group A and B respectively (p<.005). Presystolic activity with "QS" mor-
phology -preceding QRS onset by 38±14ms-, followed by rapid breakout, was
found in 0/21VTs (Group A) and 18/21VTs (86%, Group B) (p<.001). Inter-
estingly, all 3pts in Group B with VT marked by diastolic pathway, showed no
presystolic "focal" activity, 2/3 had delayed activation in sinus rhythm, and 3/3
had an uncommon presentation for idiopathic VT (2 morphologies, 1 with inter-
mediate/superior axis induced by programmed stimulation). RFCA was acutely
successful in 5/10 (50%) and in 19/21 (90%) pts (Group A and B, respectively;
p<.05). No complication occurred.
Conclusions: Multielectrode non-contact mapping is effective to characterize
the arrhythmogenic substrate in pts with VT and may document reentry even in

absence of ARVD. This may suggest that non-contact mapping helps identifying
early forms of disease and improve RFCA efficacy especially in this group of
pts.

117 Radiofrequency catheter ablation of ventricular
tachycardia in patients with arrhythmogenic right
ventricular cardiomyopathy: long-term outcome

A.E. Borger van der Burg', M. Bootsma 2 , L. van Erven 2 , E.E. van der Wa11 2 ,

M.J. Schalij 2 . ' Leiden University Medical Center, Cardiology, Leiden,
Netherlands; 2Leiden University Medical Center, Cardiology, C5-19 Leiden,
Netherlands

Introduction: Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) is
a degenerative disease affecting the right ventricle and less often the left
ventricle. Thinning of the RV wall and fatty replacement of myocardial tis-
sue can be detected by MR imaging. Ventricular tachycardia (VT) often oc-
cur in pts with ARVC and can be treated with radiofrequency catheter abla-
tion (RFCA). This study evaluates both short- and long-term results of RFCA
of VT in ARVC patients. Methods: From 1997 until 2001, 41 consecutive pts
(26 male, age 47 ±14 yrs) underwent RFCA of drug refractory VT in ARVC.
In all pts the diagnosis of ARVC was established by MR imaging. Results: In
total 94 different VT's were induced and targeted for ablation during the pro-
cedures (2.3±1.9 morphologies per pt). Procedural success (defined as non-
inducibility of VT after the procedure) was achieved in 88% of the pts. The
procedure and fluoroscopy times were 176±73 and 34±21 minutes respec-
tively. Serious procedure-related complications were observed in 3 (7%) pts:
myocardial perforation during RF application occurred in 3 pts, 2 pts under-
went immediate surgery; 1 pt recovered after pericardiocentesis. One pt (after
surgery) died <48 hrs after the procedure due to cardiogenic shock. Before
discharge, 3 pts (7%) underwent ICD implantation either for hemodynamically
non-tolerable VTNF and/or a non-successful ablation procedure. During follow-
up (18.5±19.4 months), a recurrence of VT was observed in 7 pts (18%, 86%
new VT morphology). No pt died during follow-up. Conclusion: RFCA of VT in
pts with ARVC is a successful and relatively safe procedure. The recurrence
rate is still high, which might be explained by the progressive nature of the
disease. As none of the patients died suddenly a selective ICD implantation
approach in these patients is justified.

118 Catheter ablation in arrhythmogenic right ventricular
cardiomyopathy: what to gain and what remains?

T. Wichter, M. Paul, P. Kirchhof, L. Eckardt, G. Breithardt, M. Borggrefe.
University of Munster, Dept. of Cardiology and Angiology, Munster, Germany

In pts with arrhythmogenic right ventricular cardiomyopathy (ARVC), the role
of catheter ablation for treatment of ventricular tachycardia (VT) is still contro-
versial. Therefore, we analyzed the acute success and the long-term results
during follow-up of up to 15 years after catheter ablation in 43 pts with ARVC.
Indications for catheter ablation were incessant VT or very frequent VT recur-
rences (mainly associated with frequent shocks from an implanted ICD) in 8 pts
(19%), drug-refractory VT in 32 pts (74%), and as primary treatment in 3 pts
(7%). 21 pts had extensive forms of ARVC with severe global and/or regional
RV dysfunction.
Catheter ablation of the targeted VT was acutely successful in 34 of 43 pts
(79%). Incessant or very frequent VT was clinically controlled in all of the 8
pts with either no (n=2) or only sporadic subsequent VT recurrences. During
follow-up of up to 15 years (mean: 102±20 months), 2 pts died and 32 pts
(74%) experienced recurrent VT or VF Survival rates free of arrhythmic events
were 63%, 42% and 31 % after 1, 3, and 5 years, respectively. Pts with localized
ARVC showed better long-term results than those with extensive RV dysfunc-
tion (p<0.01). In pts initially considered effectively treated by catheter ablation,
the majority of relapses were due to "new VT" that showed different morpholo-
gies when compared to the targeted VT during the ablation sessions. These
"new VT" may therefore represent new arrhythmic foci that developed during
the progressive long-term course of ARVC.
Conclusions: In pts with ARVC, catheter ablation yields high acute success
rates for the effective treatment of the targeted VT. Optimal indications for
catheter ablation in ARVC are incessant VT or frequent recurrences of VT (ie,
causing frequent ICD shocks). These complex clinical situations can be effec-
tively controlled acute and long-term by catheter ablation as the treatment of
choice. However, long-term freedom of VT recurrence after catheter ablation
in ARVC is rare due new VT morphologies during follow-up, reflecting the
progressive nature of ARVC particularly in pts with severe RV dysfunction.
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119 Problems associated with and long-term effectiveness of
implantible cardiac defibrillator therapy in patients with
right ventricular dysplasia

D. Mehta, A. Aizer, J. Ghosh, M. Singson, J. Gomes. Mount Sinai Medical
Center, Cardiology, New York, United States of America

Right ventricular dysplasia (RVD) leads to a significant incidence of recurrent
ventricular tachycardia (VT) and sudden cardiac death. Problems associated
with and long-term effectiveness of implantible cardiac defibrillators (ICDs) in
RVD patients were evaluated.
Twenty-four patients undergoing ICD implantation were included in this analy-
sis. Group one included 12 patients with RVD and group two included 12 is-
chemic cardiomyopathy controls. Mean follow up was 4.6 years in patients with
RVD and 4.2 years in patients with ischemic cardiomyopathy. Parameters com-
pared included: final R wave sensitivity, impedance, pacing threshold, defib-
rillation threshold, post-implantation deaths, recurrent ventricular arrhythmias
requiring therapy and antiarrhythmic drugs used.
Patients with RVD were younger (mean age 53±17 vs. 66±11, p<0.03) and
had greater left ventricular ejection fraction (54±10% vs. 25±10%, p<0.001).
Gender distribution and indication for ICD implantation were similar across the
two groups. At implantation, RVD patients had lower final R wave amplitudes
(6.9±2.4mV vs. 14.3±6.OmV, p<0.001). There was no significant difference in
lead impedance, pacing thresholds (0.74±0.29V vs. 0.6±0.17V) or defibrilla-
tion thresholds (14.4±5.5J vs. 14.0±2.9J). At follow-up, RVD patients experi-
enced a greater number of ventricular arrhythmias (34±61 episodes vs. 16±30
episodes) and required a greater number of antiarrhythmic medications for VT
suppression (2.6 drugs vs. 1.4 drugs per patient, p<0.05). There were no docu-
mented episodes of inadequate sensing in RVD patients and no patient died of
ventricular arrhythmia in either group. One patient with ischemic cardiomyopa-
thy died of congestive heart failure and one patient with RVD died of pulmonary
embolism. A second patient with RVD also experienced a nonfatal pulmonary
embolism.
Conclusions: Patients with RVD have lower final R wave sensing thresholds.
However, the lower R wave sensing leads to no significant adverse outcome.
Although lCD therapy is effective in terminating ventricular arrhythmias in pa-
tients with RVD, the frequency of recurrent episodes often mandates an in-
creased use of antiarrhythmic medications. In addition, patients with RVD may
be at high-risk of pulmonary embolism after lead implantation. Long-term anti-
coagulation should be considered in patients with large right ventricles.

IMPLANTABLE CARDIOVERTER-DEFIBRILLATORS IN
PRIMARY AND SECONDARY PREVENTION

120 Implications of national guidance on the implantation of
implantable cardioverter-defibrillators for arrhythmias

C. J. Plummer, R. J. Irving, J. M. McComb. Freeman Hospital, Department of
Cardiology, Newcastle upon Tyne, United Kingdom

Background: Based on published trial data, the National Institute for Clinical
Excellence (NICE) published guidance on the use of implantable cardioverter
defibrillators (ICD5) in the UK in September 2000. This estimated that a total
implantation rate of 50 devices/million/year (equivalent to 33 to 39/million/year
first implants) would be required to implement its recommendations.
Methods: We have audited all cardiac patient contacts with our ICD implanting
centre over a month and subsequently all admissions to the 3 coronary care
units serving our district over a second month against the published standards
of the NICE guidance.
Results: Full implementation of the guidance would have required significant
increases in post-MI screening (a 4% increase in echocardiography, a 59%
increase in Holter monitoring and a 376% increase in VT stimulation studies)
and resulted in a more than 420% increase in ICD implantation.
The incidence of new ICD indications in our district was 105/million/year. This
is approximately 3-times the implant rate for first devices anticipated by NICE
and 7-times the current UK implant rate. If the NICE guidance were amended
to include MADIT II criteria, this would at least double these figures.

Implications of NICE guidance

Echo Holter EPS ICD

Performed 737 126 5 5
Additional 30 75 19 21
TOTAL 767 201 24 26

Echo = 2D echocardiography, Holter = 24-hour ambulatory ECG monitoring, EPS = Ventricu-
lar tachycardia stimulation electrophysiology study, ICD = implantable cardioverter defibrillator
implantation

Conclusion: Full implementation of the conservative guidance issued by NICE
would require very significant increases in post-MI screening and result in a dra-
matic increase in ICD implantation in the UK to approximately the level seen in
the USA. The personnel, equipment and financial resources required to achieve
this exceed those available in our centre and those anticipated by NICE. As
recommended in the guidance, this audit process should be repeated in other

centres to facilitate planning of evidence-based ICD therapy in the UK.

121 What reduction in mortality can we expect from the
ongoing primary prevention implantable
cardioverter-defibrillator trials?

T. Briiggemann, C. Ehlers, D. Andresen. Vivantes Klinikum Am Urban, Dept
of Cardiology, Berlin, Germany

Results from MADIT demonstrated that mortality can be significantly reduced
in highly selected pts. with remote MI by an ICD. Ongoing and just terminated
primary prevention trials use various non-invasive inclusion criteria and enrol
pts. early after acute MI prior to hospital discharge. It is however unclear, to
what amount total mortality can be reduced by an ICD that prevents solely from
sudden cardiac death (SCD).
Purpose: We sought to determine the effect of SCD prevention on total mortal-
ity in high risk post MI pts. as defined in the different primary prevention trials.
Method: We stratified a consecutive series of 790 post MI pts. <75 years
(males 76%, mean age 59±10 yrs.) from our MI data base according to var-
ious non-invasive selection criteria. Clinical data: anterior MI 45%, transmural
MI 80%, thrombolytic therapy 59%, PTCA 39%, ACVB 11%. A Kaplan-Meier
survival analysis was performed for a median duration of 27 months including
careful analysis of the mode of death according to the EMIAT classification.
Holter ECG and determination of EF was performed prior to hospital discharge
(10±6 days after MI). Risk groups were defined according to the following
criteria: Ejection fraction (EF) <35% + nonsustained ventricular tachycardia
(nsVT) on Holter ECG, EF <30%, EF-<35% + Holier mean HR >80/min, and
nsVT>150/min on Holter.
Results: Two-year total mortality was 43.0% (EF<35+nsVT), 24.0% (EF<30),
24.7% (EF<35+HR>80), and 27.6% (nsVT>150). The corresponding rates
of the 2-years SCD rate are 10.2% (EF<35+nsVT), 6.5% (EF<30), 7.6%
(EF<35+HR>80), and 12.7% (nsVT>150). Mortality and SCD rate were sig-
nificantly higher in comparison to all respective control groups (p<0.0001).
The portion of SCD at total mortality in the high risk groups was 23%
(EF<35+nsVT), 27% (EF<30), 31% (EF<35+HR>80), and 46% (nsVT>150).
Conclusion: A significant reduction of total mortality from 23% up to 46% can
be expected from prophylactic ICDs according to the inclusion criteria used.
This estimated reduction rate is in good agreement with recently reported data.

122 High risk of ventricular arrhythmias in patients with
idiopathic dilated cardiomyopathy, reduced ventricular
function and non-sustained ventricular tachycardia

J. Kuschyk, S. Spehl, N. Aramin, F Streitner, C. Echternach, B. Schumacher,
M. Borggrefe, C. Wolpert. University Hospital of Mannheim, 1st Depart. of
Medicine, Mannheim, Germany

The value of prophylactic ICD-therapy for patients with an idiopathic dilated car-
diomyopathy without survived sudden cardiac death and without documented
sustained VT is yet not clear. Besides, the prognosis of patients with an idio-
pathic dilated cardiomyopathy, severly depressed left ventricular function and
non-sustained VT has not been sufficiently studied. Aim of the present study
was to assess the incidence of ventricular tachyarrhythnlias in those patients
after implantation of an ICD irrespective of inducibility at programmed stimula-
tion.
Patients and methods: A total of 25 patients with an idiopathic dilated car-
diomyopathy were followed over a mean follow-up of 22±19 months. The mean
ejection fraction was 22±12%. In none of the patients sustained VT or syncope
had been documented. All patients had only presented with non-sustained VT
during Holter-ECG. In 23 patients programmed ventricular stimulation was per-
formed. In 26% a monomorphic VT was inducible. Ventricular fibrillation was
induced in 17% of the patients. All patients received an implantable defibrilla-
tor. Results: In 9/ 25 patients (36%) 26 episodes of ventricular tachycardia or
ventricular fibrillation occurred duing follow-up with a mean of 2.9 episodes per
patient. 30% of the patients who had been inducible in programmed ventricular
stimulation had a VT event vs. 46.2% of the patients who were not-inducible. In
all patients the ventricular tachyarrhythmia was successfully terminated by the
implantable defibrillator terminated.
Conclusion: 1. The incidence of ventricular tachycardia or ventricular fibrilla-
tion in patients with dilated cardiomyopathy, severely depressed LV function
and documented NSVT is 36%. 2. Inducibility does not predict a worse out-
come and non-inducible patients had a higher likelihood of VTNF 3. There
should be prospective trials in this subgroup of patients, who had no syncope,
no documented sustained VT, but NS-VT only, since these patients seem to be
at a high risk of sudden death.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



ICDs in primary and secondary prevention IMechanisms for modulation of vascular function in type II diabetes

123 Elevated heart rate preceding the onset of ventricular
tachycardia influences ATP effectiveness in patients
with implantable cardioverter-defibrillators

C. Kouakam, B. Lauwerier, D. Klug, M. Jarwe, C. Marquie, D. Lacroix,
S. Kacet. Lille University Hospital, Cardiology Departement, Lille, France

Background: The incorporation of antitachycardia pacing (ATP) into im-
plantable cardioverter defibrillators (ICD) has provided a better tolerated al-
ternative to shocks. ATP has been shown to be effective in terminating approxi-
mately 80-90% of spontaneous ventricular tachycardia (VT) episodes. Although
ATP is routinely used, little is known about predictors of ATP failure. We aimed
to prospectively follow-up patients with ICDs, and to analyze parameters affect-
ing ATP effectiveness.
Methods and Results: Consecutive 118 patients received ICDs for standard
indications. Prior to discharge, empirical, standardized ATP therapy was pro-
grammed in all patients within VT zones. A total of 1218 spontaneous tachy-
cardia episodes occurred in 51 patients during a mean follow-up of 24.5 ± 12
months. Among these, 888 monomorphic VT episodes were diagnosed. One
hundred and four fast VTs were detected in the VF zone and treated with pri-
mary shock delivery. ATP was attempted 881 times in the remaining 784 VT
episodes. ATP terminated 640 VTs successfully, ATP failed in 55 VTs finally
reverted by shocks, and 89 VTs converted to a slower VT outside the VT zone.
Fifty-one of these slower VTs reverted spontaneously, and 38 were redetected
and treated. Finally, in primary intention-to-treat, ATP was successful in 691
VTs (subgroup ATP+), and unsuccessful in 93 VTs (subgroup ATP-). There
were no influence of VT cycle lengh on ATP success rate. Furthermore, ATP ef-
ficacy was similar between patients with left ventricular EF less or equal to 35%
or > 35%, as well as between patients with ischemic or nonischemic cardiomy-
opathy. Heart rate immediately preceding the onset of VT was found being the
sole parameter affecting ATP effectiveness. Indeed, heart rate was faster in the
subgroup ATP- compared to the subgroup ATP+ (103 ± 19 bpm vs 78 ± 14
bpm, respectively, p < 0.0001). Interestingly, ATP therapy was less success-
ful among patients discharged without betablockers compared to betablocker-
treated patients (79% vs 95%, respectively, p < 0.0001).
Conclusions: The present study demonstrates that elevated heart rate pre-
ceding the onset of VT, suggestive of an increased sympathetic tone, is the
sole parameter affecting ATP effectiveness in patients with ICD.

124 Prognostic significance of electrical storm in patients
with implantable cardioverter-defibrillators

F. Brigadeau, C. Kouakam, D. Klug, C. Marquie, M. Jarwe, D. Lacroix,
S. Kacet. Lille University Hospital, Cardiology Departement, Lille, France

Background: Electrical storm (ES), multiple appropriate therapies (antitachy-
cardia pacing and/or shocks) during a short time period, has been shown to be
a frequent problem among recipients of implantable cardioverter defibrillators
(ICDs). Some controversy exists today regarding its prognostic significance.
This study was undertaken to provide data on incidence and prognostic signifi-
cance of ES in ICD patients.
Methods and Results: Baseline characteristics of 307 patients with standard
indications of ICD were prospectively collected, and chart reviews and episode
data retrospectively analyzed. ES was defined as > or equal to 2 ventricu-
lar tachyarrhythmias within 24 hours. During a mean follow-up of 39 ± 32
months (median 27, range 7 to 152 months), 123 patients (40%) experienced
294 episodes of ES (2.4 ES/patient). This arrhythmia clustering occurred at an
average of 27 ± 25 months after ICD implantation (median 17 months, range
0.07 to 120 months), and most episodes (90%) were due to ventricular tachy-
cardia. Fifty-two patients (42%) suffered one ES episode, and 71 (58%) had >
or equal 2 ES episodes. Characteristics and survival of ES patients were com-
pared to those of ES-free patients. Fifty-tree patients died during the follow-up
period. The cumulative probability of survival as estimated by the Kaplan-Meier
method for the 307 studied patients was 92.3%, 84%, 82.3% at 1, 5 and 10-
year follow-up, respectively. The number of all cause and cardiac deaths were
26 and 20, respectively, in the ES group, and 27 and 20, respectively, in the
ES-free group. There were no significant difference in actuarial survival at 1, 5
and 10-year follow-up between the two groups. Seventy-nine percent of storm
patients were alive at 10-year follow-up compared to 85% of ES-free patients.
Conclusions: ES is a frequent and recurrent trouble in ICD patients, can occur
at any time during the follow-up period, and does not seem to be associated
with an increased mortality.

125 The comparative efficacy of implantable
cardioverter-defibrillator for primary and secondary
prevention of sudden cardiac death

F. bokhari 1 , D. Newman 2 , C. Chow 2 , M. Greene 2 , J. Edwards 2 , P. Dorian 2

t Toronto, ON, Canada; 2SL Michael's Hospital, Cardiology, Toronto, ON,
Canada

Primary prevention of sudden cardiac death (SCD) is an accepted indication
for ICD implantation.

Objective: The purpose of this case-control analysis is to evaluate the fre-
quency of appropriate use of prophylactic ICD and the appropriateness of cur-
rent risk stratification schemes. We estimated the frequency of appropriate ICD
therapy in primary versus secondary ICD use; 39 patients received an ICD for
prophylactic reasons including coronary artery disease with non-sustained VT
(23%) or with low heart rate variability (21 %) or clinical heart failure and low left
ventricular ejection fraction (23%) or unexplained syncope with low left ventric-
ular ejection fraction and dilated cardiomyopathy (33%). Cases were matched
to 53 controls, which received an ICD for secondary prevention of episodes
of documented sustained tachyarrhythmias, according to age (mean 62±15 vs
62±10 years), left ventricular function (mean 34±14 vs 34±13%), underlying
coronary artery disease (72 vs 73%) and beta-blocker use (87 vs 87%) respec-
tively.
Results: Over a mean follow up period of 18 months and 37 months for cases
and controls respectively, appropriate therapy (antitachycardia pacing and/or
shock) occurred in 13% of cases and 42% of controls(p=0.0029),(Kaplan-Meier
curve). The median time to first appropriate therapy was 8 months and 12
months for cases and control respectively(p=0.5). Actuarial one-year mortal-
ity was 2.6%(N=1), 7.5% (N=4) for cases and control respectively (p=0.3).

Kaplan -Meier survival plot.

Conclusion: Patients receiving ICD for primary prophylaxis receive appropri-
ate therapy significantly less often than matched patients receiving ICD for sec-
ondary prophylaxis.

MECHANISMS FOR MODULATION OF VASCULAR
FUNCTION IN TYPE II DIABETES

669 Effects of low-dose ramipril on cardiovascular events in
type 2 diabetes patients with
microalbuminuria/proteinuria: the DIABHYCAR study

P. Gueret', M. Marre 2 , M. Lievre 3 , G. Chatellier 4 , P. Passa 5 on behalf of the
DIABHYCAR study group. 'Henri Mondor University Hospital, Cardiology,
Creteil, France; 2Bichat Hospital, Diabetology, Paris, France; 3Lyon University
Hospital, Pharmacology, Lyon, France; °Georges Pompidou Hospital,
Biomedical Statistics, Paris, France; 5St Louis Hospital, Diabetology, Paris,
France

High Urinary Albumin Excretion (UAE; microalbuminuria/proteinuria) predicts
cardiovascular and renal events in type 2 diabetes patients. The ACE inhibitor
ramipril at low dose reduces high UAE in these patients. To examine whether
ramipril 1.25 mg/day may reduce the predicted risk, we conducted the DIAB-
HYCAR (DIABetes, Hypertension, CArdiovascular events and Ramipril) study,
a multicenter, multinational, placebo-controlled, parallel trial with ramipril 1.25
mg/d on top of the usual treatment in 4912 normotensive or hypertensive type
2 diabetes patients (men or women, aged > 50 years), selected because of
permanent high UAE (> 20 mg/L) and plasma creatinine < 150 µM. The pri-
mary endpoint was the composite of cardiovascular death, myocardial infarc-
tion, stroke, acute heart failure requiring hospitalization, or end-stage renal fail-
ure. The study lasted >3 years (median 4.5 y), and study power to detect a
20% difference between the groups was calculated to be at least 85%. Seven
hundred thirty nine primary endpoint events were observed (3.83/100 patients-
years). No significant effect of Ramipril 1.25 mg was detected on either the
primary endpoints [risk ratio (RR) = 0.97 (95% Cl 0.85-1.11 ], or cardiovascular
death [RR 1.07 (95% Cl 0.85-1.35)], myocardial infarction [RR 0.89 (95% Cl
0.61-1.29)], stroke [RR 1.07 (95% Cl 0.80-1.44)], acute heart failure [RR 0.84
(95% CI 0.62-1.14)], or end-stage renal failure [RR 0.40 (95% Cl 0.13-1.30)].
At one year, blood pressure had decreased by 2.1/1.0 mmHg in the ramipril
compared with placebo (p < 0.001/ns). The proportion of patients who had
proteinuria (UAE > 200 mg/L) at the end of study was 29.1 % in the ramipril vs
32.6% in the placebo group (p = 0.057). The DIABHYCAR study complements
the MICRO-HOPE results by showing that cardiovascular and renal risks need
a full dose of ACE inhibitor to be reduced in type 2 diabetes.
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170 PPARy-ligands inhibit endothelial cell migration
mediated by different chemoattractants via inhibition of
Akt and eNOS

S. Goetze, P. Stawowy, U. Kintscher, F. Blaschke, C. Spencer-Hansch, K. Graf,
E. Fleck, M. Grafe. German Heart Institute, Cardiology Dept., Berlin, Germany

Peroxisome proliferator-activated receptor gamma (PPARy) plays an important
role in the regulation of glucose metabolism and exerts several vascular ef-
fects that may provide a dual benefit of this receptor on metabolic disorders
and vascular disease. Activating ligands of PPARg include the antidiabetic thi-
azolidinediones troglitazone and ciglitazone, which have been shown to in-
hibit vascular smooth muscle cell migration. Migration of endothelial cells in
response to various angiogenic factors plays a critical role in the pathogen-
esis of late atherosclerotic lesions, since it contributes to neovascularization
of the atherosclerotic plaque. It was therefore the aim of this study to inves-
tigate the effects of PPARg-ligands on endothelial cell migration induced by
different migration factors and to examine the chemotactic signaling pathways
involved. Using VEGF (20 ng/ml) or leptin (50 ng/ml) as chemoattractants, we
observed a significant increase in directed migration of human umbilical vein
endothelial cells (EC) by 4.3-fold, or 2.1-fold, respectively (all p<0.05). EC mi-
gration in response to both migration factors was dose-dependently inhibited
by the PPARy-ligands troglitazone (TRO, 1-20 µM) and ciglitazone (CIG, 1-20
µM), and almost completely blocked at their highest concentrations (all > 95%,
all p<0.05). To elucidate which chemotactic signaling pathway was affected
by the PPARy-ligands, we next looked at their effects on signal transduction
through the phosphatidyl inositol 3 kinase (P13K) -> Akt -> endothelial nitric ox-
ide synthase (eNOS) pathway and the p42/44 mitogen activated protein kinase
(MAPK) –* myosin light chain kinase (MLCK) pathway, both of which being
known to be required for endothelial cell migration. Inhibition VEGF- or leptin-
directed EC migration by the pharmacological P13K-inhibitor wortmannin (100
nM) or the p42/44 MAPK inhibitor PD98059(30 ItM) was confirmed in migration
experiments (all > 90%, all p < 0.05).
Both, TRO (20 µM) and CIG (20 µM) significantly inhibited VEGF- and leptin-
induced phosphorylation of the protein kinase Akt and its downstream target
eNOS, whereas phosphorylation and activation of p42/44 MAPK and MLCK in
response to the migration factors was not affected by any of the PPARg-ligands.
Our study identifies, that PPARy-ligands inhibit chemotactic signal transduction
in EC by targeting the P13K —Akt--eNOS pathway. By inhibiting EC migra-
tion PPARy-ligands may protect the vasculature from pathological alterations
associated with metabolic disorders.

171 Growth factor- and cytokine-mediated regulation of
PPARy in human monocytes

U. Kintscher', D. Bruemmer' , S. Goetze', P. Stawowy', E. Fleck',
W.A. Hsueh 2 , R.E. Law 2 . 'Deutsches Herzzentrum Berlin, Cardiology, Berlin,
Germany; 'University of California, Los Angeles, Div. of Endocrinology and
Hypertension, Los Angeles, United States of America

The nuclear hormone receptor peroxisome proliferator-activator y (PPARy) is
expressed as two isoforms (PPARy 1 and 2), is upregulated in atherosclerotic
lesions, and an important regulator of monocyte function. Since little is known
about growth factor-mediated regulation of PPARy in monocytes, we studied
the regulation of PPAR y 1 and 2 by different growth factors and cytokines in
human peripheral blood monocytes (HPBM) and human THP-1 monocytes.
Human THP-1 monocytes were treated with Angiotensin II (Angll, lµmol/L),
Transforming growth factor-betas (TGF-fs1, 5ng/ml)), Tumor necrosis factor al-
pha (TNFa, 10ng/ml), Monocyte chemoattractant protein 1 (MCP-1, 50ng/ml),
and C-reactive Protein (CRP, 200µg/ml)). In western immunoblotting experi-
ments, treatment with Angll, TNFa, MCP-1, and CRP showed no effect on
PPARy 1/2 protein expression. Whereas TGF-^1 induced PPARy 1/2 protein
expression by 3.8±0.2-fold in THP-1 cells and by 2±0.1-fold in HPBM after 24h
(both p<0.05). RNAse protection assays in THP-1 monocytes demonstrated
that TGF-(S1 (5ng/ml) predominantly induced PPARy2 mRNA after 2h stimu-
lation with a maximal induction of 14.8±2-fold after 24h (p<0.01), whereas
PPARy1 mRNA was only induced by 2.2±0.2-fold after 24h (p<0.05). Tran-
sient transfection experiments revealed that TGF-is1 (5ng/ml) activates tran-
scription from a PPARy2 promoter/ luciferase reporter vector by 3.4±0.1-fold
(p<0.05). Mutation of two CCAAT/ enhancer binding protein (C/EBP) consen-
sus recognition sites reduced the inductive effects of TGF-(S1 by 67.4±6.2%
(p<0.05). To examine if TGF-fs1-upregulated PPARy is transcriptionally ac-
tive, we performed transient transfection experiments with a PPAR response
element (PPRE) driven acyl-CoA oxidase-Tk-luciferase reporter plasmid. TGF-
P1 (5ng/ml) alone stimulated PPRE activity by 2.1±0.1-fold, which was further
stimulated by the synthetic PPARy-ligand Rosiglitazone (10µM) to 4±0.3-fold
(both p<0.05).
The present study demonstrates that TGF-(31 induces monocytic PPARy1/2
with a predominant stimulation of PPARy2, which is mediated through a
transcriptional mechanism involving C/EBP. TGF-betas-mediated induction of
PPARy 1/2 in monocytes may play an important role for PPARy regulation and
function in atherosclerotic lesions.

172 Hyperglycemia-induced oxidative stress and vascular
inflammation via protein kinase C activation

F. Cosentino', A. Kouroedov', M. Eto', M. Bachschmid 2 , M. Volpe 3 ,
T.F. Liischer 1 . 'Zurich University, Institute of Physiology, Zurich, Switzerland;
2 University of Konstanz, Biology, Konstanz, Germany; 3 University "La
Sapienza", Experimental Medicine and Pathology, Rome, Italy

The link between diabetes mellitus and premature cardiovascular disease is
well established. Loss of the modulatory role of the endothelium may be an
initiating factor in the development of diabetic vascular complications. Hyper-
glycemia, which is recognized as the culprit in the pathogenesis of diabetic
vascular disease triggers the endothelial dysfunction. The molecular mech-
anisms by which high glucose reduces availability of NO, increases reactive
oxygen species (ROS) generation and stimulates proinflammatory endothelial
changes remain poorly understood. This study was designed to investigate the
underlying intracellular signaling pathways. Human aortic endothelial cells were
exposed to control (5.5 mM) or high glucose (22.5mM) for 48 hours. Protein ki-
nase C (PKC) assay system was performed in cell homogenates. The intracel-
lular formation of ROS was detected using the fluorescent probe H2-DCFDA.
Nuclear factor-kB (NF-kB) activity was assessed by gel shift assay. Expres-
sion of P-selectin, ICAM-1, VCAM-1 and monocyte chemoattractant protein-1
was measured by Western blotting. Glucose-induced increase of membrane-
bound PKC activity (191% vs control, n=4, P<0.05) was associated with subse-
quent generation of ROS (10436±2101 vs 24893±3996 relative units for con-
trol and high glucose respectively, n=6, P<0.05). Accordingly, N-acetylcysteine
(50 mmol/L) and vitamin C (100 mmol/L) did not affect glucose-induced ac-
tivation of PKC, whereas inhibition of PKC with calphostin C (3x10-7 mol/L)
abolished glucose-induced generation of ROS (9820±1121 relative units, n=6).
The glucose-induced and PKC-dependent oxidant generation caused NF-kB
activation (297±71% vs control, n=3, P<0.05). Indeed, the increase of NF-kB
activity was abolished by calphostin C as well as N-acetylcysteine (84±22 and
123±33%, respectively). Furthermore, high glucose significantly increased the
level of P-selectin (200±69% vs control,P<0.05, n=3), ICAM-1 (156±5% vs
control, P<0.01, n=3) and VCAM-1 (164±26 % vs control, P<0.05, n=4). Phor-
bol 12-myristate 13-acetate (PMA, 10-6 mol/L) induced an increase of adhesion
molecule expression similar to that elicited by glucose. The effect of glucose
and PMA was totally reversed by co-incubating the cells with calphostin C. Pro-
tein level of monocyte chemoattractant protein-1 in cells exposed to high glu-
cose was also increased (149±8% vs control, P<0.001, n=4). Our results show
that intracellular PKC-signaling pathway is the proximal step for hyperglycemia-
induced endothelial redox and inflammatory changes.

173 A novel proinflammatory pathway involving the signal
transduction sequence of S100A8/S100A9-RAGE-
MAPK-NFkappaB

P. Ehlermann' , K. Eggers', P. Most', A. Bierhaus 2 , P.P. Nawroth 2 ,
H.A. Katus 1 , A. Remppis 1 . t Universitaetsklinikum Luebeck, Medizinische
Klinik 11, Luebeck, Germany; 2Abtellung Innere Medizin 1, Universitat
Heidelberg, Heidelberg, Germany

Atherosclerosis is an inflammatory disease in which a perpetuated activation
of NFkappaB via the RAGE (receptor for advanced glycation end-products)-
MAPK signaling pathway may play a central pathogenetic role. As recently Cat+
binding proteins of the S100 famillt-fiave been identified as novel ligands of
RAGE we sought to determine the effects of the proinflammatory heterodimer
of S100A8/S100A9 on the RAGE-NFkappaB mediated activation of proinflam-
matory molecules. Endothelial cells (HUVEC) were preincubated for 72 h with
AGE-albumin or albumin for control, whereas AGE-albumin induction resulted
in a dramatic upregulation of RAGE. Following this preactivation, cells were
stimulated for 48 h with human recombinant S100A81S10OA9. Control stimu-
lations were performed with Si 00A8 and 51 00A9 homodimers respectively as
well as with S100A1 and S100B. Culture supernatants were screened for IL-6,
ICAM-1, VCAM-1 and MCP1 secretion. Heterodimeric S100A8/S100A9 dose
dependently enhanced secretion of IL-6, ICAM-1, VCAM-1 and MCP1 in AGE-
albumin pretreated HUVEC. These effects could not be detected after stimu-
lation with the homodimeric proteins S100A8, S100A9, S100A1 and S100B.
While secretion of IL-6, ICAM-1, VCAM-1 and MCP1 was significantly reduced
by PD98059 (30 µM) or simvastatin (10 µM) indicating both a ras and ERK1/2
associated effect of heterodimeric S100A8/S100A9, no effect was seen with
SB203580 (20 µM), an inhibitor of the p38/SAPK-pathway. The stimulation of
AGE-albumin pretreated HUVEC with the heterodimeric S100A8/S100A9 thus
results in a proinflammatory endothelial response which is apparently conveyed
by a ras/ERK1/2 dependent signal transduction pathway. These observations
appear to be specific since the application of other members of the highly con-
served S1 00 protein family did not exert a proinflammatory response. The het-
erodimeric proinflammatory protein S100A8/S100A9 might thus play a hitherto
unknown but central role in the propagation of NFkappaB associated proinflam-
matory events triggering atherosclerosis in diabetes and renal failure which are
pathophysiological entities associated with a high AGE burden. Thus blocking
the proinflammatory activity of S100A8/S100A9 might represent a novel thera-
peutic modality in treating atherosclerosis.
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174 Increased vascular oxidative stress in patients with type
II diabetes mellitus is mediated by protein kinase C

T.J. Guzikl, J. Sadowski 2 , B. Kapelak 2 , R. Pillai 1 , T. Adamek-Guzik 3 ,

R. Korbut 4 , K.M. Channon 1 . t University of Oxford, J Radcliffe Hosp,
Department of Cardiovascular Medicine, Oxford, United Kingdom;
2Jagiellonian University, Dept of Cardiovascular Surgery, Cracow, Poland;
3Jagiellonian University, Deptartment of Medicne, J. Diet! Hosp, Cracow,
Poland; 4Jagiellonian University, Department of Pharmacology, Cracow,
Poland

Increased oxidative stress may contribute to vascular pathology in patients with
type II diabetes mellitus. We have previously shown that oxidative stress in di-
abetes is mediated by primarily vascular NADPH oxidase, but the mechanisms
leading to an increased NADPH oxidase activity remain unclear. We aimed to
study the role of vascular protein kinase C (PKC) in mediating NADPH activity
in arteries of patients with diabetes.
Methods: Segments of internal mammary artery (IMA) were obtained from 25
patients with non-insulin dependent diabetes (DM) and 25 non-diabetic patients
(nonDM) (matched for other risk factors, cholesterol levels, age, sex, and MI)
undergoing bypass graft surgery. Both basal and NADPH-stimulated (100µM)
superoxide generation was measured using lucigenin enhanced chemilumi-
nescence (5µM) and by dihydroethidium staining in frozen cryosections. Re-
sults: Both basal and NADPH-stimulated superoxide generation were signifi-
cantly higher in IMA from DM patients. Dihydroethidium staining showed that
increased superoxide production in DM vessels was observed predominantly in
the endothelium and to the lesser extent in the media. Superoxide production
was abolished by preincubation with NADPH oxidase inhibitors DPI (1 OM) and
apocynin (1 mM). Moreover, incubation of vascular segments with chelerythrine
(31iM), an inhibitor of PKC, significantly inhibited both basal and NADPH stim-
ulated superoxide generation (table). This inhibition was much more marked in
diabetic than in non diabetic vessels (63±6% vs 28±5%; p<0.01 for basal).
PKC inhibitor abolished the difference in both basal and NADPH stimulated
superoxide generation, between DM and non DM vessels.

nonDM-basal 	 non DM-NADPH 	 DM basal 	 DM - NADPH

native 	 20.4±2.9 	 1499±244 	 29.9±4.5* 	 2844±718*
+ chelery(3uM) 	 14.6±2.1 	 919±365	 11.1±1.9 	 1489±533
p value 	 0.04 	 0.02 	 0.001 	 0.002

*-p<0.05 vs non DM

Conclusions: Our results suggest that protein kinase C signaling plays an
important role in mediating increased activity of vascular NAD(P)H oxidase in
human diabetic arteries. Protein kinase C inhibitors may have vasculoprotective
effects in diabetic patients.

September 20th, and autumn = September 21 st through December 20th). Chi-
square test for goodness of fit and partial Fourier analysis were employed to
evaluate non-uniformity and rhythmicity, respectively, of AAD during various
seasonal periods.
Results: A significant seasonal variation occurred in the frequency of AAD
with maximum incidence in winter (chi-square=17.5, d.f=3, p=0.001, Figure-left
panel). The winter peak was significantly higher compared to the other 3 sea-
sons (chi-square=7.0, d.f=1, p=0.008). Fourier analysis identified a peak inci-
dence of AAD in the month of January (95% confidence limit January-February,
p=0.022; Figure-right panel).
Conclusions: Similar to other cardiovascular conditions, AAD exhibits signif-
icant seasonal variations with highest incidence in winter. Our findings may
have important implications for the prevention of AAD by tailoring treatment
strategies to ensure maximal benefits during the vulnerable period.

176 Variable seasonal peaks for different types of aortic
dissection?

R. Kobza 1 , M. Ritter 1 , B. Seifert 2 , E. Oechslin 1 , R. Jennit. t University
Hospital, Cardiology, Zurich, Switzerland; 2University of Zurich, Department of
Biostatistics, Zurich, Switzerland

Background: Daily clinical practice suggests seasonal variability in the occur-
rence of aortic dissection.
Methods: We reviewed all records of patients admitted to our hospital for acute
dissection from autumn 1990 to summer 2001. The screening and confirmation
of the diagnosis of acute aortic dissection was performed exclusively by trans-
esophageal echocardiography.
Results: Within the investigated eleven years' period, acute aortic dissection
was diagnosed in 389 patients. In 282 patients acute Stanford type A aortic
dissection was found and 107 patients had Stanford type B aortic dissection.
Cyclic variation regarding the incidence of the different types of acute aortic
dissection throughout the year was analysed by dividing the year into its four
seasons of equal length. Each season was compared with the rest of the year
using Chi-Square test with Bonferroni-correction (significance for p-values <
0.0125). In type A aortic dissection a significant peak of 89 cases in winter
versus 65 in spring, 68 in summer and 60 in autumn was found (p = 0.011,
figure). Conversely, in type B aortic dissection, there was a peak incidence in
spring with 40 cases versus 28 in summer, 22 in autumn and 17 in winter (p =
0.003, figure).

AORTIC DISSECTION

175 Seasonal variation in the risk of acute aortic dissections

R.H. Mehta 1 , R. Manfredini 1 , F. Hassan 1 , E. Bossone 1 , J.V. Cooper 1 ,

C. Nienaber 3 , E.M. Isselbacher 4 , K.A. Eaglet on behalf of the International
Registry of Acute Aortic Dissection (IRAD). ' University of Michigan,
Cardiology Dept., Ann Arbor, United States of America; 2 University of Ferrara,
First Internal Medicine & Hypertension, Ferrara, Italy; 3 University of Rostock,
Division of Cardiology, Rostock, Germany; 4Massachusetts General Hospital,
Cardiology, Boston, United States of America

Background: Seasonal variations have been shown to influence the occur-
rence of a variety of cardiovascular disorders. However, the effects of circan-
nual rhythms on the risk of acute aortic dissection (AAD) have not been studied.
Methods: To evaluate the impact of seasonal changes on the risk of AAD, we
studied 957 patients enrolled in the International Registry of Acute Aortic Dis-
section between 1996 and 2000 (mean age 62+14 years, type A 61 %). For the
purpose of seasonal analysis patients were grouped according to their symp-
tom onset during the four seasons (winter = December 21st through March
20th, spring = March 21st through June 20th, summer = June 21st through

Number of aortic dissections by season.

Conclusion: The underlying factors for the observed seasonal differences re-
garding both, type A and type B dissections, are not well understood, but the
pattern of type A dissection resembles that of cyclic arterial blood pressure
variation, which exhibits a seasonal peak in the coldest season. This is of rel-
evance as hypertension is likely to be one of the most important predisposing
factors of aortic dissection. Seasonal changes of blood pressure, however, do
not explain the higher rate of type B dissections in spring.
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177 Up to 7 years experience with valve sparing aortic root
reconstruction (remodelling/reimplantation) for acute
type A dissection

A.W. Erasmi, J.F.M. Bechtel, U. Stierle, H.H. Sievers. University ofLuebeck,
Cardiac Surgery, Luebeck, Germany

Purpose: The operative strategy for treatment of type A dissection remains a
major challenge especially if the aortic leaflets are macroscopically intact. Valve
preserving techniques are theoretically attractive but require extensive longer-
term evaluation for final judgment of these operative techniques. We present
our results with two types of valve sparing techniques: the remodeling method
according to Yacoub (group 1) in comparison to the reimplantation technique
according to David (group 2).
Methods: Between October 1994 and November 2001, 134 patients were op-
erated for acute type A dissection. Among those were n=21 in group 1 (re-
modeling) and n=15 in group 2 (reimplantation). Age in group 1 was 60±14
and 54±12 years in group 2 (p=0.11). Bypass time was 209 minutes (median)
in group 1 versus 212 minutes in group 2 (p=0.62). The number of patients
with cardiogenic shock at admission were 6 (26%) and 9 (60%) in groups 1
and 2, respectively (p=0.09). Patients were followed echocardiographically and
clinically for up to 55 (median 25) months in group 1 and up to 87 (median 9)
months in group 2 (p=0.47).
Results: Hospital mortality was 19% (n=4, group 1) and 20% (n=3, group 2;
p=1.0). The only factor significantly associated with hospital mortality was car-
diogenic shock on admission (p=0.013). There were 5 (24%, 1 cardiac related)
and 1 (8%) late deaths in groups 1 and 2, respectively (p=0.35). Overall survival
was 57% at 55 month for group 1 and 73% at 87 month for group 2. In group 1,
reoperation due to re-dissection of the aortic root was necessary in 3 patients.
In these 3 patients, Glutaraldehyde Resorcin Formalin [GFR] glue was used
intraoperatively (p=0.019 as compared with the non-use of GFR glue), and 2
patients had Marfans disease (p<0.001 as compared to patients without Mar-
fans disease). There were no reoperations for re-dissection of the aortic root
in group 2 (p=0.28). Echoardiographic results were as follows: aortic regurgi-
tation < I° in all patients; the mean pressure gradient across the left ventricular
outflow tract was 3.0±1.5 in group 1 and 3.5±1.1 mm Hg in group 2 (p=0.51);
the ejection fraction was 56±13 and 68±6% in groups 1 and 2, respectively
(p=0.037).
Conclusion: Valve preserving techniques for type A dissection provide en-
couraging hemodynamic results. The reimplantation technique in this situation
seems durable and preferable especially for patients with Marfans disease or
when GFR glue is needed. The major risk factor for hospital mortality (cardio-
genic shock on admission) requires further attention.

178 Dissection of descending aorta in Marfan syndrome

C. Meuleman', C. Muti 2 , F. Digne', M. DeStJean 3 , B. Moura 4 , C. Boileau 2 ,

G. Jondeau t . 1 Hopital A Pare AP-HP, Cardiologie, Boulogne, France; 2Hopital
Ambroise Pare AP-HP, Marfan out-patient clinic Dept., Boulogne, France;
3Hopital A Pare, ophtalmologie, Boulogne, France; IHopital A Pare,
rhumatologie, Boulogne, France

Prevalence and natural history of dissection (diss) of the descending aorta (Ao)
is not well documented.
1250 patients came to our out-patient clinic dedicated to Marfan syndrome
(MFS), mean age 29±15, 215 (51%) females. MFS was diagnosed according
to international criteria, with the collaboration of a cardiologist, an ophthalmolo-
gist, a pediatrician, a rheumatologist and a genetician. Siblings were invited to
come.
Out of 415 MFS patients, diss of the descending Ao occurred in 30 (7,2%);
mean age 42±11 yo, 13 (43%) females. Mean follow-up was 3.3±2.5 years
after dissection. Diss of the descending Ao was an extension of a diss of the
ascending Ao in 27 patients. In only 3 MFS diss was localized only to the de-
scending Ao.
MFS was recognized before diss in 7 patients (23%) who were receiving a
beta-blocker (B-). After dissection, 24 patients (80%) received B-; Out of the
6 patients not receiving B-, 2 received calcium antagonist, one ACEI, and 3
no treatment (2 unwilling to take therapy, and one stopped because of side
effects).
No diss occurred during pregnancy, but 2 early
after delivery (4 days and 8 days). Six patients
underwent surgery on the descending Ao: one at
the time of diss, and 2.3, 3.4, 4.3, 4.8, 7.1 years
after the acute event (mean 4.4 years). 4 patients
deceased (1.5, 2.3, 4.2, 9.8 years after dissec-
tion; mean 4.5 years). Figure 1 shows the event
free survival curve in our patients, for the 60 first
months after diss.
Conclusion: dissection of the descending Ao is
usually an extension of a dissection of the as-
cending Ao in MFS. The event-free survival curve after dissection of the de-
scending Ao strongly supports operation before dissection of the ascending Ao
occurs.

179 Aortic complication during and after pregnancy in
Marian syndrome

L. Pacini t , F. Digne', J.M. LeParc 2 , M. DeStJean 3 , C. Muti 4 , C. Boileau ° ,
G. Jondeau'. 'HBpital A Pare AP-HP, Cardiologie, Boulogne, France; 2Hopital
A Pare, rhumatologie, Boulogne, France; 3Hopital A Pare, ophtalmologie,
Boulogne, France; I H6pital Ambroise Pare, Marfan out-patient clinic,
Boulogne, France

Pregnancy has been associated with an increased risk of aortic dissection and
dilation in women with Marfan syndrome (MFS)
We set up a multidisciplinary out-patient clinic devoted to Marfan syndrome
gathering an ophthalmologist, a cardiologist, a pediatrician, a rheumatologist
and a genetician.
1450 patients came to this clinic. MFS was diagnosed according to international
criteria in 450 MFS including 154 women above 18 y.o.. Eighty six MFS women
had 130 children.
MFS was recognised before pregnancy in 11 women who received beta-blocker
during pregnancy. No complications occurred.
Aortic surgery was performed in 24 women having children and 13 having no
children. However, aortic surgery had to be performed only 4 times during preg-
nancy for aortic dissection (n=4) and once 4 days after delivery for aortic dila-
tion.
If only women having children younger than 40 are considered (n=45), mean
age is 32, i.e. identical to that of women without children. Twelve had been
operated on (i.e.27%), compared with 13 of the 68 having no children (i.e. 19%)
(p=NS).
Women with and without children

Women with children 	 Women without children

Number 86 68
Age 42±12 32±12
Age for pregnancy 25.7
Aortic dissection 14(16.3%) 9(13.2%)
Surgery for aortic dilation 10111.6%) 4(5.9%)
Surgery for aortic diss or dil 24(28%) 13(19%)
Mitral surgery 5 (5.8%) 6 (8.8%)

Conclusion: In our group of 86 women with ME syndrome having had preg-
nancy, 1) underdiagnosis was frequent, 2) few aortic surgery had to be per-
formed during pregnancy, and 3) the rate of aortic complication was not signifi-
cantly higher in women having children

180 Early and long-term results of total aortic arch grafting
in elderly patients

Y. Takahara, K. Mogi, M. Sakurai. Funabashi Municipal Medical Center,
Cardiovascular Surgery, Funabashi, Japan

Improved techniques of surgical management have progressively reduced the
risk of aortic surgery. Moreover, the proportion of aortic aneurysm increases
in elderly. As a result, an increasing number of patients over 70 undergo total
aortic arch grafting. On the other hand, perioperative cerebral complications
cause of poor outcome. This study assesses our experiences with aortic arch
grafting using a refined cerebral protection comparatively between elderly and
younger patients.
Patient and methods Of 101 consepdtive patients underwent aortic arch graft-
ing from June 1994 to January 2002, 37 patients were 70 years or older. Mean
age at the time of surgery was 73.4 ± 2.8 years. Aneurysms were atheroscle-
rotic in 25 and aortic dissection in 12. Nine patients were in states of shock pre-
operatively. The control group consisted of 64 patients under 70 years. There
were no significant difference of preoperative conditions between both groups.
We conducted total arch grafting using hypothermic antegrade selective cere-
bral perfusion to every aortic arch branch. Carbon dioxide gas was added to
the cerebral perfusion in order to inhibit the increase in the cerebral vascular
resistance during hypothermic cerebral perfusion.
Result Hospital mortality was 8.1 % in the elder group and 4.7% in the younger
group (p=0.49). No operative major cerebral complications were observed, al-
though 4 patients in the younger group experienced temporary neurological
symptoms. The rate of postoperative respiratory problems was higher in the el-
der group (p=0.026). The mean length of postoperative ICU stay was longer in
the elder group (p=0.049). The mean length of postoperative hospital stay was
not significant different between both group (31.9 days in the elderly and 29.9
days in the younger). The seven year survival was 61.6 ± 10.6% in the elder
group and 79.8 ± 5.6% in the younger group (p=0.38). Freedom from aortic
events (re-operation, rupture and cholesterol embolism) after 7 years was 88.4
± 6.4% in the elder group and 70.1 ± 10.5% in the younger group (p=0.66).
Conclusion Early and long-term results of total aortic arch grafting using inte-
grated antegrade cerebral perfusion in patients older than 70 years were satis-
factory compared with those of patients under 70 years of age.
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185 Invasive assessment of intermediate coronary stenosis
- comparison of intracoronary ultrasound with fractional
flow reserve

J. Legutko, D. Dudek, M. Wizimirski, K. Zmudka, J. Dubiel. Jagiellonian
University, Institute of Cardiology, Krakow, Poland

Background: Intracoronary ultrasound (ICUS) derived minimal lumen cross-
sectional area (LAmin, mm 2 ) <4.0 is used as the cut-off value for revascu-
larization in patient with intermediate coronary lesion (IML). Pressure-derived
fractional flow reserve (FFR) <0.75 is strongly related to provokable myocar-
dial ischemia. The aim of the study was to evaluate the usefulness of ICUS
assessment of IML in comparison to FFR.
Methods: In 56 pts with stable angina and IML (Diameter stenosis (DS) =40-
60% by QCA), without left main stenosis, prior myocardial infarction or left ven-
tricular hypertrophy, FFR was calculated after intracoronary injection of adeno-
sine (40-80 p.g for the left coronary artery, 15-30 p.g for the right). Than, in
all lesions ICUS was performed using automated pull-back (0.5 mm/sec) to
calculate LAmin and the lesion length (LL, mm). According to FFR pts were
divided into two groups: Group 1: FFR<0.75 (12 pts), Group 2: FFR>0.75 (44
pts). All lesions with FFR>0,75 were not revascularized and followed-up for 12
months to assess the frequency of lesion-related major adverse cardiac events
LR-MACE (death, myocardial infarction, target lesion revasularization).
Results: The comparison of QCA, FFR and ICUS parameters between the
two groups is shown in table. LAmin>4.0 was obtained in 3 pts (25%) in group
1, and LAmin<0.4 was present in 16 pts (36%) in group 2. There was no
LR-MACE during 12 months follow-up among patients with LAmin<4.0 and
FFR>0,75.

Ref.D-QCA LL-QCA MLD-OCA DS-QCA FFR LAmin-ICUS LL-ICUS

Group 1 3.02±0.54 18.3±5.8 1.50±0.17 49.7±7.0 0.67±0.08 3.20±0.45 19.5±7.14
Group2 3.06±0.38 11.3±3.9 1.48±0.27 51.8±7.8 0.85±0.05 3.74±1.01 11.2±5.13
p= NS 0.018 NS NS 0.0027 0.042 0.0017

Conclusions: ICUS assessment of the minimal lumen cross-sectional area
has only a limited value in determining the clinical importance of intermedi-
ate coronary lesion. Lesion length influence functional severity of intermediate
coronary lesion. Even in patients with LAmin<4.0 deferral of intervention based
on FFR is safe and associated with good long-term clinical outcome.

186 The angiographical stenotic flow reserve compared to
intracoronary haemodynamic parameters for evaluation
of coronary lesion severity

J J. Wiersma', S.A.J Chamuleau', M. Meuwissen', J.H.C. Reiber 2 ,
J.J. Piek' . 'Amsterdam Medical Center, Department of Cardiology,
Amsterdam, Netherlands; 2Leiden University Medical Center, Department of
Radiology, Leiden, Netherlands

Background: Based on fluid dynamics equations and the geometry of coro-
nary narrowings, quantitative coronary angiography (QCA) provides an esti-
mate of coronary flow reserve (the stenotic flow reserve, SFR).
Objective: A direct comparison between stenotic flow reserve and intra-
coronary-derived coronary flow reserve parameters (fractional flow reserve
(FFR), coronary flow velocity reserve (CFVR) and relative coronary flow ve-
locity reserve (rCFVR)), for functional evaluation of coronary lesion severity as
determined by 99mTc MIBI-SPECT as substudy of the ILIAS study (Intermedi-
ate Lesions: Intracoronary-flow Assessment vs. 99mTc MIBI-SPECT).
Methods: A total of 201 patients with stable (CCS class 1-3) or unstable
(Braunwald class I-II) angina underwent myocardial perfusion scintigraphy in
a two day stress-rest protocol to determine reversible perfusion defects.
Quantitative coronary angiography was performed using the CMS-QCA soft-
ware 3.32 (MEDIS, Leiden, the Netherlands) which includes the analysis of
stenotic flow reserve.
FFR, CFVR and rCFVR (defined as the ratio of CFVR of the narrowed ves-
sel and CFVR of the reference coronary artery) were determined with guide
wires distal to 163 coronary lesions (mean diameter stenosis of 57%; range
20%-87%), during baseline and maximum hyperemia (induced by 15-20 mcg
adenosine ic).
Linear regression was performed to determine the relationship between
stenotic flow reserve and FFR, CFVR and rCFVR.
ROC-analysis was performed to determine the best cut off value of stenotic flow
reserve and the predictive values of stenotic flow reserve, FFR, CFVR, rCFVR
for detection of reversible perfusion defects (by area under curve, AUC).
Results: Linear regression showed moderate relations between stenotic flow
reserve and FFR (r=0.64, p<0.0001), CFVR (r=0.51, p<0.0001) and rCFVR
(r=0.60, p<0.0001). The area under the curve of stenotic flow reserve was
0.75±0,05 with a best cut-off value of 2.25. The area under the curve of FFR,
CFVR and rCFVR was 0,79 ± 0,05, 0,76 ± 0,04, 0,75 ± 0,03 respectively.

Conclusion: Stenotic flow reserve has a moderate agreement with fractional,
absolute and relative flow reserve, while the predictive value of stenotic flow
reserve for the functional evaluation of coronary lesion severity is similar to the
intracoronary derived hemodynamic parameters.

187 The effect of lesion length on the functional significance
of coronary lesions

D. Brosh', S.T. Higano 2 , M.J. Slepian 3 , H.I. Miller 4 , M.J. Kerns,
D.R. Holmes 2 , A. Lerman 2 . 'Mayo Clinic - Saint Marys Hospital, Cardiology,
Rochester MN, United States of America; 2Mayo Clinic, Saint Marys Hospital,
Cardiology, Rochester, United States of America; 3Heart Center, Cardiology,
Tucson AZ, United States of America; 4 lchilov Hospital, Cardiology, Tel-Aviv,
Israel; 5 Saint Louis University, Cardiology, Saint Louis MO, United States of
America

Background: Fractional flow reserve (FFR) has become the gold standard in
physiologic assessment of coronary artery stenosis. This especially holds true
for the functional evaluation of angiographically intermediate lesions. An FFR
value < 0.75 is considered a reliable physiologic parameter indicating a func-
tionally significant lesion. However, the effect of lesion length (LL) on FFR has
not been adequately assessed. The current study was designed to examine
the effect of LL on FFR in patients with coronary artery disease.
Methods: We performed FFR measurements by pressure guidewire, in 54 le-
sions (48 pts.). LL and percent diameter stenosis (%DS) at the lesion site were
determined by performing quantitative coronary angiography (QCA) analysis.
Results: Overall, there was a moderate inverse correlation between FFR and
%DS (r = -0.55, p < 0.001). Using a receiver operating characteristic (ROC)
curve analysis, a LL = 10 mm was identified to be the best cutoff value for
predicting a FFR < 0.75 (sensitivity 96%, specificity 63%, positive predictive
power 40%, negative predictive power 98%). The correlation between FFR and
%DS significantly improved for LL > 10 mm, as compared to LL < 10 mm (r =
-0.75, p < 0.001; r = 0.25, p = NS; respectively; Figure). Similar improvement
with LL was observed for angiographically intermediate lesions (%DS: 50-70%:
r=-0.73,  p < 0.001 for LL > 10 mm; r=0.28,  p = NS for LL < 10 mm).

LL effect on lesion functional severity.

Conclusions: This study demonstrates that lesion length differentially effects
the correlation between the functional assessment (FFR) and the "anatomical"
angiographic assessment (%DS) of coronary lesions and suggests that, le-
sion length has a significant impact on the physiologic significance of coronary
artery lesions.
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LiIJ Intracoronary or intravenous adenosine during
fractional flow reserve: influence of stenosis severity,
collateral steal and branch order

D. Camacho Gaxiola, J. Escaned, J. Garcia, M. Sabate, F Alfonso,
C. Banuelos, R. Hernandez-Antolin, C. Macaya. Hospital Clinico San Carlos,
Intervencional cardiology, Madrid, Spain

Background: Achievement of maximal vasodilatation of coronary microcircula-
tion is a pre-requisite for performance of fractional flow reserve (FFR), a pres-
sure derived index of coronary reserve. Although intravenous (iv) adenosine
infusion has been proposed as the method of choice, intracoronary (ic) bolus
administration in widely used in clinical practice. Little information is available,
however, on the validity of the latter approach, and on adequate ic adenosine
dosage.
Methods: Following a prospective study design, in 38 coronary stenosis with
intermediate severity (54.2 ± 0.49) FFR was measured during coronary hy-
peremia induced with adenosine administered intravenously (140µg/kg/min)
(FFRiv) and intracoronarily (incremental dosages of 20, 40 and 80µg) (FFRic).
The discrepancy between FFRic and FFRiv measurements was estimated as
the ratio FFRic/FFRiv. In 19 cases followed by PTCA, collateral flow index (CFI),
defined as coronary wedge pressure/aortic pressure, was measured with (CFI-
aden) and without concomitant iv adenosine infusion for one minute. Coronary
steal was defined as the ratio CFI/CFI-aden. The influence of branch order,
stenosis severity, CFI and coronary steal on the discrepancy FFRic/FFRiv was
estimated.
Results: There were no adverse events in relationship with adenosine adminis-
tration. Table I shows FFR data resulting from the different adenosine dosages

20µg bolus 40µg bolus 80µg bolus IV 140Rg/kg/min

FFR 0.73 ± 0.15 0.72±0.71 0.71+0.20 0.68 ± 0.16
FFR<0.75 (%) 16142) 19 (50) 20(53) 24(63)
False negatives 8(21.0%) 5)13.1%) 4(10.5%) 0(0%)
FFRic/FFRiv 1.09 ± 1.1 1.07 f 0.8 1.05± 0.78 —

The discrepancy FFRic/FFRiv was not influenced by branching order
(1.73±0.56), CFI (0.15±0.08) and coronary steal (1.23±0.35), but increased
with stenosis severity (r=0.66, p=<0.0001), even after adjustment to FFRiv
(r=0.68, beta coeff=0.49, p=<0.0001).
Conclusions: 1/When compared with FFRiv an unacceptable high number of
false negative FFRic readings occur even with dosages of 80 µg; 2/ the dis-
crepancy between FFRic and FFRiv was not due to collateral steal; 3/ stenosis
severity, on the contrary, increases the discrepancy between FFRic and FFRiv,
presumably due to preferential washout of ic adenosine to side branches with
less epicardial resistance.

189 Calculation of pressure-derived fractional flow reserve
in patients with moderate left main coronary artery
stenosis

J. Legutko, D. Dudek, P. Turek, S. Bartus, M. Wizimirski, J. Dubiel. Jagiellonian
University, Institute of Cardiology, Krakow, Poland

Background: Intracoronary ultrasound (ICUS) is widely used to define clini-
cal significance of borderline left main stenosis (BLM). ICUS-derived: minimal
lumen cross-sectional area (LAmin, mm 2 ) >9.0 and minimal lumen diameter
(MLD, mm) >3,0 are proposed as the cut-off values for deferral revascularisa-
tion in patients with BLM. Pressure-derived fractional flow reserve (FFR) <0.75
is strongly related to provokable myocardial ischemia. However the application
of FFR in patients with BLM was not clearly established. The aim of the study
was to evaluate the usefulness of FFR assessment of BLM in comparison to
ICUS.
Methods: In 21 pts with isolated BLM, without prior myocardial infarction or
left ventricular hypertrophy, FFR was calculated before and after 1, 2 and 3
min of continuous intravenous infusion of adenosine (140 µg/kg/min). Than,
in all lesions ICUS was performed using automated pull-back (0.5 mm/sec) to
calculate left main LAmin and MLD. According to FFR pts were divided into
two groups: Group 1: FFR<0.75 (6 pts), Group 2: FFR>0.75 (15 pts). Results:
There was no complications occurring during invasive assessment of BLM. An-
giographic percent diameter stenosis (assessed by QCA) was similar in both
groups (group 1 vs. group 2: 41±3% vs. 45±6%, p=NS). ICUS-derived LAmin
<9.0 and MLD <3,0 was present in all pts in group 1 and only in 2 pts (12%)
in group 2. There was a strong positive correlation between FFR and LAmin
(r=0,92, p<0,01).
Conclusions: Calculation of pressure-derived fractional flow reserve during in-
travenous administration of adenosine is safe and useful for the assessment of
functional severity of borderline left main stenosis. There is a strong correlation
between FFR and ICUS-derived left main minimal lumen cross sectional area.

190 Long-term clinical follow-up after treatment decision
concerning an intermediate lesion in patients with
multivessel disease

S.A.J. Chamuleau 1 , B.L.F. Van Eck-Smite, M.G.W. Dijkgraaf 3 , A. De Jong 4 ,
J.G.P. Tijssen 4 , J.J. Piek 4 on behalf of the ILIAS study investigators.
'Academic Medical Center, Cardiology, Amsterdam, Netherlands; 2Academic
Medical Center, Nuclear Medicine Dept., Amsterdam, Netherlands;
3Academic Medical Center, Clinical Epidemiology & Biostat Dept,
Amsterdam, Netherlands; 4Academic Medical Center Amsterdam, Cardiology
Dept., Amsterdam, Netherlands

Background: Assessment of functional significance of intermediate coronary
narrowings is important for clinical decision making. In the ILIAS multicenter
study we investigated the long term prognostic value of intracoronary derived
Doppler flow velocity compared to the results of myocardial perfusion scintigra-
phy (MPS) for patient management of intermediate lesions.
Methods: A total of 191 patients (mean age: 61 years; male: 70%) with sta-
ble angina (CCS 2-3) and multivessel disease were included. Patients were
referred for angioplasty of a severe lesion in the presence of an intermediate
coronary lesion (40-70% diameter stenosis) in another coronary artery. MPS
was performed in all patients to determine the presence of reversible perfusion
defects in the area of the intermee lesion. MPS was considered 'positive'
when no reversible defect was present in this area. At angiography, in all pa-
tients the coronary flow velocity reserve (CFVR) was determined distal to the
intermediate lesion. CFVR < 2.0 was considered 'positive'. Next to angioplasty
of the severe lesion, angioplasty of the intermediate lesion was only performed
if both MPS and CFVR were positive. Long term follow up (>1 year) was per-
formed to document the occurrence of any major cardiac events (PTCA, CABG,
myocardial infarction, death). The relative risk was calculated for MPS an for
CFVR to predict future events.
Results: The mean percentage diameter stenosis of the intermediate lesion, as
measured with quantitative coronary angiography, was 55% (range 35-74%). In
9 (5%) patients, the intermediate lesion was treated with angioplasty based on
the results of MPS and CFVR. The mean follow up time was 793 days (range:
360-1525). In total 67 events occurred in 49 patients (3 deaths, 9 myocardial
infarctions, 8 CABGs, 47 PTCAs). The mean time to the first event was 273
days (range: 2-1205). The eventrate was 33% (10/30) for patients with a nega-
tive, and 35% (57/161) with a positive test result on MPS. On the contrary, the
eventrate was 24% (35/145) for patients with CFVR>2.0, and 70% (32/46) for
CFVR<2.0. Thus, the relative risk for was 0.9 (95% Cl: 0.5-1.6) for MPS and
2.9 (95% Cl: 2.0-4.1) for CFVR. This difference in relative risk was statistically
significant (p<0.05).
Conclusion: Selective evaluation of an intermediate lesion using CFVR allows
a more adequate risk stratification in patients with multivessel disease than
MPS. A CFVR<2.0 was associated a three fold increase of the occurrence of
cardiac events during long term follow up (mean of 2 year).
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ANY PROGRESS ON CORONARY FLOW AND
MYOCARDIAL PERFUSION?

191 Noninvasive measurement of regional subendocardial
and subepicardial blood flow in normal humans

M A. Khan', P G. Camici 1 , R J H. Hall z, 0 E. Rimoldi . t Imperial College,
MRC Clinical Sciences Centre, London, United Kingdom; 2 Imperial College,
National Heart & Lung Institute, London, United Kingdom

Introduction: Ischaemia is more severe in the subendocardial (ENDO) than
subepicardial (EPI) layer in animal studies. Technical limitations have prevented
the measurement of blood flow (MBF) in these layers in normal humans. We re-
port the first measurements of absolute ENDO and EPI MBF in normal humans
using a high sensitivity PET scanner.
Methods: A 3D PET scanner (EXACT3D), using oxygen-15 water, was em-
ployed to measure MBF at rest in 11 healthy volunteers (age 49±4) and during
dobutamine induced stress in a subset of 7. At analysis the left ventricular wall
was divided into equal inner (ENDO) and outer (EPI) halves and MBF mea-
sured in septal, anterior, lateral, and inferior regions. The oxygen-15 water ki-
netic was fitted to a model corrected for spillover from both ventricular cavities,
surrounding tissue and for partial volume. MBF is expressed as ml/min/g of
perfusable tissue.
Result: Heart rate and blood pressure were 57±10b/min and 116/69mmHg
at rest and 105f29b/min and 138/69mmHg during stress respectively (mean
maximum dobutamine dose 36+5 cg/kg/min). Mean ENDO MBF for the whole
heart was 1.1 ±0.5ml/min/g while EPI was 0.8±0.3ml/min/g (p<0.0001), with an
ENDO/EPI ratio of 1.5. Resting ENDO MBF was significantly higher than EPI in
each of the 4 regions. Stress ENDO and EPI MBF were 2.3±0.7ml/min/g and
2.2f0.7ml/min/g respectively for the whole heart (p=ns) resulting in a ratio of
1.1.

Regional and global ENDO & EPI MBF.

Conclusion: These results show that, as in experimental studies, human rest-
ing ENDO MBF is higher than EPI MBF at rest and that there is no regional
variation in this relationship. The neural and autoregulatory mechanisms that
control this distribution are affected by metabolic vasodilatation and, in normal
subjects, transmural MBF distribution becomes uniform during stress.

192 Pulse transmission coefficient — a non-hyperemic index
for physiologic assessment of procedural success after
percutaneous coronary interventions

D. Brosh 1 , S.T. Higano 2 , M.J. Slepian 3 , H.I. Milier 4 , M.J. Kerns,
D.R. Holmes 2 , A. Lerman 2 . t Mayo Clinic - Saint Marys Hospital, Cardiology,
Rochester MN, United States of America; 2Mayo Clinic, Saint Marys Hospital,
Cardiology, Rochester, United States of America; 3Heart Center, Cardiology,
Tucson, AZ, United States of America; 4 7el Aviv Medical Center, Cardiology,
Tel Aviv, Israel,. 5Saint Louis University, Cardiology, Saint Louis MO, United
States of America

Background: Coronary lesions may impair the transmission of pressure waves
across a stenosis, potentially acting as a high-frequency filter. The pulse trans-
mission coefficient (PTC) is a novel non-hyperemic parameter that calculates
the transmission of high frequency components of the pressure signal through
a stenosis. Recently, it has been shown that PTC is highly correlated with frac-
tional flow reserve (FFR) and a cutoff value of PTC <0.6 may predict an FFR
<0.75 with high accuracy. Thus, it may apply as a surrogate index for FFR to
reflect the physiologic severity of the coronary artery stenosis. This study was
designed to study the change in PTC as compared to FFR, following percuta-
neous coronary intervention (PCI).
Methods: Pressure signals were obtained by pressure guidewire in 27 lesions
(27 pts.) pre and post PCI, and were analyzed with a new algorithm (Florence
Medical Ltd.) that identifies the high frequency component in the pressure sig-
nal. The PTC was calculated as the ratio between distal and proximal high
frequency components of the pressure waveform across the lesion. FFR mea-
surements were assessed with intracoronary adenosine.
Results: There was a significant increase in PTC following PCI (0.12 ± 0.03
at baseline to 0.95 ± 0.01 post PCI; p <0.001; Figure). Comparable changes
were observed for FFR (0.57 ± 0.03 at baseline to 0.91 ± 0.01 post PCI; p
<0.001).
Conclusions: Pulse transmission coefficient is a novel non-hyperemic param-
eter for physiologic assessment of coronary artery stenoses. Similarly to FFR,
pulse transmission coefficient is significantly increased following PCI. Thus,

The change in PTC vs. FFR following PCI.

it may serve as an adjunct index for the functional assessment of procedu-
ral success following PCI, especially in patients with impaired maximal hyper-
emia.

193 Coronary stenosis haemodynamics evaluated with a
novel dual-sensor wire combining pressure and flow
velocity signals

M. Siebes' , B. Verhoeff 1 , J.A.E. Spaan 2 , M. Meuwissen , B. Atasever' ,
M. Voskuil', J.J. Piek'. 'Academic Medical Center, Dept. of Cardiology,
Amsterdam, Netherlands; 2Academic Medical Center, Dept. of Medical
Physics, Amsterdam, Netherlands

Background: The lack of high fidelity simultaneous measurements of pressure
and velocity distal to a stenosis has hampered the study of stenosis pressure
drop-velocity (delP-V) relationships in patients.
Methods: Prototypes of a novel 0.014" dual-sensor guide wire, equipped with
both a pressure and velocity sensor, were successfully used in 8 patients with
a single stenosis to obtain per beat averages of delP and V from baseline to
maximum hyperemia after an i.c. bolus of adenosine. DeIP-V relations were
constructed before PCI (pre), after balloon dilatation (PTCA) and after place-
ment of a stent and/or upsized stent (UPstent) guided by intravascular ultra-
sound. Incremental changes in hemodynamics for each PCI step were com-
pared (paired Students t-test) for fractional and coronary flow velocity reserve
(FFR and CFVR) and for stenosis resistance index (SRv) calculated as delPN
at maximal hyperemia.
Results: In 4 out of 8 patients, the delP-V relations of the pre-PCI stenosis
exhibited flow-limiting behavior (Figure 1) indicative of a compliant stenosis,
which was stabilized by PTCA and stent. Dilation and stent placement reduced
the lesion induced velocity-dependent delP, with an initial marked reduction
in hyperemic delP and subsequent substantial gain in velocity (dotted line in
Figure 1). Average percent incremental hemodynamic changes were highest
for SRv (56.2% ± 36.7%) compared to CFVR (28.9% ± 29.6%, p<0.01) and
FFR (14.7% ± 13.8%, p<0.0001).

Fig.1: Effect of PCI on delP-V relations.

Conclusion: The hemodynamics of a coronary stenosis before and after each
step of PCI is clearly defined by deIP-V relations. SRv is a powerful and sen-
sitive descriptor of the functional gain achieved by PCI, since it combines both
pressure and velocity, which are affected to variable degrees by PCI.
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194 The combination of hypercholesterolemia and
hypertension augments alteration in myocardial
microvascular architecture

M. Rodriguez-Porcel 1 , A. Lerman 2 , E.L. Ritman 2 , J.D. Krier 3 , L.O. Lerman 3

'Mayo Clinic, Division of Cardiovascular Diseases, Rochester, United States
of America; 'Mayo Clinic, Division of Cardiovascular Diseases, Rochester,
MN, United States of America; 3Mayo Clinic, Division of Hypertension,
Rochester, United States of America

Background: Co-existence of the cardiovascular risk factors hypercholes-
terolemia (HC) and hypertension (HT) is associated with increased incidence
of cardiac events. Both conditions are pro-inflammatory, and impair myocar-
dial microvascular (µV) function. HC also leads to sub-endocardial neovas-
cularization, but it is unknown if HT imposes a synergistic effect. We tested
the hypothesis that early concurrent HC+HT increase µV spatial density more
than each risk factor alone. Methods. Pigs were euthanized 12 weeks after ei-
ther a normal (n=6) or HC (n=8) diet, renovascular HT (n=7), or both HC and
HT (HC+HT; n=7). Myocardial samples of excised hearts were scanned using
micro-computed tomography (micro-CT, 21 p.m-pixel resolution), and 3-D im-
ages reconstructed. Spatial density of small (<200µm) and large (200-500µm)
µV was quantified in situ in the sub-epicardium and sub-endocardium. Results.
Cholesterol levels were significantly and similarly elevated in HC and HC+HT
(416±70 and 372±29 mg/dL, p<0.001 vs. normal and HT), while mean arterial
pressure was similarly and significantly higher in HT and HC+HT (124±6 and
121±9 mmHg, p<0.01 vs. normal and HC). Left ventricular muscle mass (as
measured by CT) was similar among all groups. The sub-endocardial spatial
density (number/cm2 ) of small µV was significantly and similarly increased in
HC, HT, and HC+HT compared to normal (table, `p<0.05 vs. normal). However,
the spatial density of small sub-epicardial µV was increased only in HC+HT.
The spatial density of large IN was unchanged in either region.

Normal 	 HC	 HT	 HC+HT

Sub-epicardium 	 743 + 91 	 989 + 162 	 909 + 80 	 111 ± 76"
Sub-endocardium 	 736 ± 79 	 1170 ± 140* 	 915 ± 76	 1116 ± 109*

Conclusions: Organ microvasculature structure can be accurately study with
micro-CT. We show, for the first time, that early HC and HT each induce selec-
tive neovascularization of small µV in the sub-endocardium, while an interac-
tion between HC and HT extends this to the sub-epicardium as well. Marked
transmural alterations in myocardial p.V architecture may impair regulation of
myocardial perfusion, and may potentially be linked to myocardial ischemia in
HC+HT.

195 Coronary terminal arteriole responses to changes in
perfusion pressure: results from a new video
microscopy approach to isolated hearts

S. Goebel', W.M. KObler', A.R. Pries', H. Kuppe 2 , H. Habazettll. 'Dept. of
Physiology, Freie Universitat Berlin, Berlin, Germany; 2 lnstitute for
Anesthesiology, Deutsches Herzzentrum Berlin, Berlin, Germany

Introduction: To date, investigation of coronary arteriole vasomotor activity
has been limited to arterioles > 30-40µm due to methodological problems. We
now investigated responses of terminal arterioles to changes in perfusion pres-
sure using a new microscopy technique in tetrodotoxin (TTX) arrested isolated
hearts.
Methods: Isolated, rat hearts were perfused in a closed loop Langendorff sys-
tem (filling volume 20 ml), which was placed on a computer-controlled micro-
scope stage. Tilting of the microscope by 90 0 allowed access to the ventricular
surface. A 20x objective was optically coupled to the heart by contact gel and
a cover glass. The perfusate was stained with FITC-dextran, microscopic im-
ages were generated by a CCD-camera (Kappa CF8/1 FMC), recorded on tape,
and arteriole diameters were measured offline. After the onset of recirculation
and a 30 min stabilization period, TTX (50µM) was added to arrest the heart
and maintain oxygen demand at basal levels. Arterioles were identified by flow
direction of fluorescent beads (1µm). Vasomotor responses of arterioles (<
25µm) to changes in perfusion pressure (PP: 60,40,100,120,140 mmHg) after
baseline recordings at 80 mmHg were studied.
Results: % diameter changes of arterioles <10µm and >10µm from baseline
PP are shown in the figure. Smallest arterioles (< 10µm) dilate more promi-

nently at low PP, while larger arterioles show a more pronounced constriction
at increased PP.
Conclusion: Consistent with transmural pressure distribution along the arte-
riolar tree, the pressure range for effective myogenic control is lower in the
smallest arterioles than in upstream larger vessels. Thes data also confirm
maintained vasomotor reactivity of coronary arterioles TTX arrested isolated
hearts.
Supported by DFG Ha 1651/8-lArteriole responses

196 Noninvasive assessment of coronary flow velocity in the
everyday echo-laboratory practice. Experience on the
first 1000 studies

J. Lowenstein 1 , C. Presti 2 , C. Tiano 3 , C. Quiroz 4 . ' Investigaciones Medicas,
Cardiodiiagnostico, Buenos Aires, Argentina; 2Sanatorio Mitre, Estudios
Funcionales Cardiovasculares, Buenos Aires, Argentina; 3Sanatorio Agote,
Unit Coronary Care-Echocardiography, Buenos Aires, Argentina; 4 DIM,
Echocardiography, Buenos Aires, Argentina

Coronary flow velocity reserve (CFVR) is a significant parameter to assess
the coronary function; the possibility of its determination by a total noninvasive
method will make its utilization more accessible and frequent. Objective, to eval-
uate the feasibility and value of measuring CFVR with transthoracic Doppler
echocardiography (TIDE) in the daily practice. Methods. In 1000 consecutive
patients (p) (635 male; mean age 64.9 ± 19 years) the diastolic coronary flow
velocity was continuously monitored by pulsed- wave Doppler at the distal re-
gion of the left anterior descending artery (LAD), at rest and during the hy-
peremic phase induced by 0.84 mg/kg of Dipyridamole (Dip)for 4 min (803 p),
0.14mg/kg/min of Adenosine (Aden) for 2 min (103 p) or by the infusion up to
40 ug/kg/min of Dobutamine (Dob) (94 p). The test was performed in 323 p
with angina, in 124 p with atypical chest pain, in 149 p during the post infarc-
tion period, in 32 p with dilated miocardiopathy, in 65 p after CABG, in 76 p
following PTCA, in 61 p for preoperative risk evaluation, and in 170 p for oth-
ers reasons. The CFVR was calculated as the ratio between the maximal and
the basal velocity; these data were correlated with the angiograms performed
the month after the TTDE in 209 p (Dip 164 p, Aden 28 p, Dob 17 p) Results.
A clearly legible Doppler signal was obtained with Dip: 739/803 p, with Aden:
96/103 p and with Dob 66/94 p; the feasibility result was 92 %, 93% and 70%
respectively. The results of group A (98 pts with LAD < 70% stenoses) were
compared with group B (111 pts with LAD > 70% lessions).

Group 	 pts (n) 	 BCFV(cm/seg) 	 MCFV (cm/seg) 	 CFVR

A: (LAD <70%l 	 98	 27.9+8.7* 	 65.7 ± 24 # 	 2.43±0.8"
'p = 0.008 	 p < 0.0001 #

B:(LAD>70%)	 ill	 31.2±12` 	 6.9+19# 	 1.5±0.5"

A CFVR > 2 was registered in 72/98 p with non significant LAD lesions (speci-
ficity: 74%) and a CFVR< 2 was determined in 73/83 p with critical LAD
stenoses (sensitivity of 88%).Conclusions. CFVR by TIDE has a high feasi-
bility, especially with vasodilator drugs and renders a very useful noninvasive
assessment of functionally significant disease in the territory of the LAD.
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200 Human endothelial progenitor cells can
transdifferentiate into functionally active cardiomyocytes

C. Badorff 1 , R. Brandes 2 , R. Popp 2 , C. Urbich 1 , A. Aicher', R. Busse 2 ,

A.M. Zeiher' , S. Dimmeler' . 'University Hospital, Department of Medicine IV
- Cardiology, Frankfurt, Germany; 2 University of Frankfurt, Department of
Physiology, Frankfurt, Germany

Background: In addition to promoting angiogenesis, cell therapy may be an
approach for cardiac regeneration. Embryonic stem cells can differentiate into
cardiomyocytes in vitro and improve heart function in vivo. Recent studies sug-
gest that committed progenitor cells can transdifferentiate into other lineages.
However, the transdifferentiation potential of human endothelial progenitor cells
(EPCs) is unknown.
Methods and Results: EPCs were obtained from peripheral blood mononu-
clear cells of healthy adult volunteers by cultivating with endothelial cell medium
and growth factors. After 3 days, more than 95% of adherent cells were
functionally (dil-ac-LDL-uptake) and phaenotypically (expression of VEGF-
R2 and VE-cadherin) EPCs. EPCs were then co-cultivated with neonatal rat
cardiomyocytes for 6 days. This lead to significant increases in cell length
and size (p<0.001) of EPCs to a cardiomyocyte-like morphology. Biochem-
ically, 11,8±2,3% of human EPCs (from n=7 healthy volunteers) expressed
alpha-sarcomeric actinin as measured by flow cytometry. Immunocytochem-
istry showed that human EPC's expressed alpha-sarcomeric actinin, cardiac
troponin I (both partly with sarcomeric organisation), ANP and MEF2. Fluo 4-
imaging demonstrated calcium transients synchronised with adjacent rat car-
diomyocytes in transdifferentiated human EPCs. Importantly, actively contract-
ing human cardiomyocytes were identified. This transdifferentiation of EPCs
into cardiomyocytes was not reproduced by conditioned medium, suggesting
an important role of cell-to-cell contact. Single cell microinjection of lucifer yel-
low or labelling of cardiomyocytes with calcein-AM demonstrated gap junctional
communication between 51±7% of EPCs (16 hours after labelling, n=4) and rat
cardiomyocytes.
Conclusions: Adult human EPCs can transdifferentiate in vitro into functionally
active cardiomyocytes when co-cultivated with rat cardiomyocytes. This was
demonstrated by morphological, biochemical and functional parameters. The
therapeutic use of autologous EPCs may aid cardiomyocyte regeneration in
patients with ischaemic heart disease.

201 Beneficial effects of neonatal cardiomyocytes on left
ventricular ejection fraction and scar thickness six
months after transplantation into infarcted rat hearts

J. Muller-Ehmsen', K.L. Peterson 2 , L. Kedes 3 , P. Whittaker 4 , J.S. Dow°,
R.A. Kloner 4 . ' University of Cologne, Dept. of Internal Medicine 111, Cologne/
Köln, Germany; 2 University of California, Division of Cardiology, San Diego,
United States of America; 3 University of Southern California, Institute for
Genetic Medicine, Los Angeles, United States of America; 4 Good Samaritan
Hospital, Heart Institute, Los Angeles, United States of America

Cardiac cell transplantation is a novel strategy to replace lost myocardium after
myocardial infarction and improve cardiac function. However, the longer term
effects of such treatment on myocardial dysfunction are not well known. There-
fore, we tested the impact of neonatal cardiomyocytes on overall and regional
cardiac contractility, left ventricular (LV) volumes and LV geometry 6 months
after transplantation into infarcted hearts.
Isolated cardiomyocytes from male neonatal Fischer 344 rats (1-2 d, 3-5 x 10 6 /
50 µl) or medium were injected into the infarcts of adult syngeneic female
animals 1 week after left coronary artery ligation. LV angiography 6 months
after cell transplantation revealed a greater ejection fraction in treated ani-
mals than in control (0.36±0.03 vs. 0.25±0.02, both n=9, p<0.01). There was
a trend for greater stroke volume (97±11 vs 71±9 µl, p=0.09) and smaller
endsystolic volume (172±18 vs 215±21 RI, p=0.14), while enddiastolic vol-
ume was similar. Analysis of regional wall motion indicated that in cell treated
rats 29.5±8.3% of the myocardial infarct zone was dyskinetic vs. 55.1±7.3%
in control rats (p=0.035). Average chordal shortening within the myocardial in-
farct zone was positive in treated rats but negative in controls (p=0.02). LV
hemodynamics (n=9 each) showed similar enddiastolic pressure, maximal sys-
tolic pressure and maximal rate of rise and fall of ventricular pressure (+dP/dt,
-dP/dt). Post mortem analysis of LV geometry (hearts were fixed in disten-
sion with 10 mmHg intracavity pressure) revealed similar LV volumes and in-
farct sizes in the treated group as in control (0.42±0.02 vs. 0.45±0.03 ml and
31.5±1.7 vs. 34.2±2.8%). However, scar thickness was greater in treated ani-
mals (909±97 um vs. 619±41 µm, p<0.02).
Previously, it was shown that neonatal cardiomyocytes survive in large number
for at least 6 months after transplantation into infarcted hearts. Here, we found
that these cells increase scar thickness and improve left ventricular ejection
fraction and regional wall motion in vivo. These results support the hypothesis
that cardiac cell transplantation provides a longer term benefit on LV function

after myocardial infarction. Thus, cell transfer may become a meaningful thera-
peutic option to treat human heart disease.

2 22 Development of myocardial hibernation in mice is
associated with chemokine induction and macrophage
recruitment

O. Dewald, N.G. Frangogiannis, M. Zoerlein, D. Duerr, G. Taffet, L.H. Michael,
M.L. Entman. Baylor College of Medicine, Cardiovascular Sciences, Houston,
United States of America

Brief repetitive ischemic events may have an important role in the pathogenesis
of the ventricular dysfunction associated with myocardial hibernation. We have
previously demonstrated that a single 15 min. episode of murine myocardial is-
chemia (I) followed by reperfusion (R) is associated with chemokine induction.
We hypothesized that brief repetitive myocardial I/R may induce a persistent
inflamatory reaction in the mouse heart, potentially leading to fibrosis and dys-
function in the absence of a completed infarction. C57/BL6 mice underwent
daily 15 min. left anterior descending coronary occlusions followed by a reper-
fusion for intervals ranging from 3 to 28 days. The hearts of I/R and sham
operated animals were evaluated with and processed for histology and RNA
studies. M-mode echocardiography demonstrated a decreased fractional short-
ening in the I/R animals (sham 46.3±1.5%, 7 days I/R 35.2±2.5%, 28 days I/R
40.83±0.8%, both P<0.05; n=7) and regional dysfunction of the anterior left
ventricular wall. Collagen staining using picrosirius red showed significant in-
terstitial fibrosis after 7 days of I/R in the anterior left ventricular wall (sham
vs. I/R: 4.6±2.0% vs. 21.5±6.5%, P<0.05; n=8), that remained unchanged for
longer I/R protocols. Ischemic areas had no evidence of infarction, but demon-
strated macrophages and fibroblasts accumulation after 3 to 7 days of I/R. A
robust mRNA upregulation of the chemokines RNA MIP-lalpha, MIP-lbeta,
MIP-2 and MCP-1 was noted, peaking after 7 days of I/R and decreasing after
28 days. Mice undergoing 7 and 28 days of I/R followed by a 30 and a 60 day
period of recovery, demonstrated a significant decrease in myocardial fibrosis
(30 days 13.5±2.3%, 60 days 8.4±1.6%, P<0.05; n=8) and improved ventric-
ular function. Brief repetitive I/R induces a murine ischemic cardiomyopathy
with features of hibernation (reversible fibrosis and systolic dysfunction). Early
chemokine induction may have a role in mediating the interstitial fibrosis and
subsequent left ventricular dysfunction.

203 Atorvastatin decreases fas ligand expression and
cytotoxicity in activated human T lymphocytes. Role of
Rho proteins

L. Blanco-Colio 1 , C. Lorz', B. Munoz-Garcia', C. Diaz 2 , G. Hernandez 2 ,

J. Egido 1 . 1 Fundaci6n Jimenez Diaz, Vascular Research Lab., Madrid, Spain;
2 Pfizer, R&D Department. Medical Division, Madrid, Spain

Background: HMG-CoA reductase inhibitors reduce cardiovascular mortality,
though the mechanisms of action have not been completely elucidated. The
presence of T cells and apoptotic cells (macrophages and vascular smooth
muscle cells) in atherosclerotic plaques is well established, and it is the reduc-
tion of cellular content that is a marker of the plaque's vulnerability. One of the
main mechanisms of cell death activation is the Fas-Fas ligand system.
Methods and Results: We have studied whether the HMG-CoA reductase
inhibitor atorvastatin can regulate the expression of Fas ligand (FasL) and
cytotoxicity in human T cells (Jurkat). Transfection studies and mRNA anal-
ysis demonstrated that activation of Jurkat cells with phorbol esters (PMA -
50 ng/mL) and ionomycin (0.5 µg/mL) increased FasL expression. This effect
was prevented in a dose-dependent manner in the presence of atorvastatin
(0.1-1 µM). Mevalonate (10-100 µM), and geranylgeranylpyrophospahte (1-5
µM), but not farnesylpyrophosphate (1-5 µM), prevented the effect of atorvas-
tatin, indicating that protein geranylation is implicated in FasL expression. The
C3-exotoxin (0.01-5 ug/mL), that selectively inactivates Rho proteins activa-
tion, also decreases FasL expression on activated T cells in a dose-dependent
manner. Overexpression of constitutively active RhoA increased Fast- promoter
activity in Jurkat cells and dominant-negative RhoA decreased FasL promoter
activity in activated cells, indicating that RhoA is implicated in FasL expression.
In addition, treatment with atorvastatin decreased cytotoxic activity of activated
Jurkat cells on FasL-sensitive cells.
Conclusions: Atorvastatin regulates FasL expression in T cells, probably due
to the inhibition of RhoA prenylation. These results provide novel information by
which atorvastatin may regulate the cytotoxic activity of T cells and the number
of total cells in the atherosclerotic plaque. In conclusion, the effect of atorvas-
tatin on T cell activation suggests a potential immunomodulator effect-of this
statin.
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204 A cardiac nitric oxide synthase 1 regulates contraction
and calcium fluxes — a novel mechanism in the autocrine
control of cardiac function

E. Ashley, C. Sears, C. Lygate, S. Bryant, H. Wallis, S. Neubauer, B. Casadei.
Univ. of Oxford, Dept. of Cardiovascular Medicine, Oxford, United Kingdom

Evidence indicates that endogenous nitric oxide (NO) can modulate myocar-
dial contractility, but the source of NO remains uncertain. We investigated the
role of a neuronal type NO synthase (NOS1), recently localised to the cardiac
sarcoplasmic reticulum, in the regulation of myocardial contraction.
Left ventricular (LV) contraction was assessed in-vivo using transthoracic echo-
cardiography and invasive haemodynamic monitoring under isoflurane anaes-
thesia, and in vitro using field stimulation of isolated LV myocytes. Mice with
NOS1 gene disruption (NOS1-/-) were compared with their littermate controls
(NOS1+/+). In addition, we examined the effects of acute specific inhibition
of NOS1 in myocytes with vinyl-L-N5-(1-imino-3-butenyl)-L-ornithine (L-VNIO,
500 µM).
LV dimensions and heart rate were not different in NOS1-/- mice. Specific
NOS1 inhibition with L-VNIO or gene disruption of NOS1 enhanced cell short-
ening of isolated myocytes (% at 6hz NOS1-/- 10.7±0.9 vs NOS1 +/+7.21±0.8,
p<0.05). Similarly, LV ejection fraction was 0.54±0.03 in NOS1-/- vs 0.45±0.02
in NOS1+/+ (p<0.05). Although the maximum rate of LV relaxation (dP/dTmin)
was not different in-vivo or in-vitro, the onset of relaxation was delayed (TR50
in myocytes at 6hz NOS1-/- 26.53±1.44 vs NOS1 +/+21.27±1.31 ms; p<0.05).
To investigate the mechanism of increased contraction, we estimated sar-
coplasmic reticulum (SR) calcium load by integrating the Na-Ca exchange in-
ward current in response to a ten second application of 10mM caffeine. Acute
inhibition or gene disruption of NOS1 was associated with an increase in cal-
cium content of the SR (NOS1-/- 0.78±0.04 vs NOS1+/+ 0.64±0.03pC/pF,
p<0.05). In addition, we demonstrated that calcium current density was greater
in NOS1-/- myocytes and following acute inhibition with L-VNIO (ICa density at
OmV NOS1-/- —11.4±0.5 vs NOS1+/+ -9.1±0.5pA/pF; p<0.01). Furthermore,
the slow time constant of decay of ICa was increased in NOS1-/- (37.3±21.5)
vs NOS1+/+ (26.9±1.6ms) suggesting that increased calcium influx through
the sarcolemma may contribute to the greater SR load in NOS1-/- myocytes.
Taken together these findings indicate that NOS1 plays a previously unrecog-
nised role in the autocrine regulation of myocardial function. Since both NOS1
gene transcription and biochemical activity are regulated by calcium, localisa-
tion of this enzyme to the SR membrane is consistent with a negative feedback
role for NO in myocardial inotropy and intracellular calcium fluxes.

LIPID MODULATING THERAPY: BENEFITS AND
DISAVANTAGES

205 Antioxidant effect of olive oil phenolic content in a
randomized double-blind controlled clinical trial

J. Marrugat ' , M.I. Covas ' , M. Fito 1 , E. Miro-Casas ' , H. Schroeder",
M. Farre 1 , R. de la Torre' , C. de la Torre Boronat 2 . r Inst. Municipal
Investigacid Medica, Unitat Lipids & Epidemiol. Cardiovasc., Barcelona; 2 Univ.
de Barcelona, Bromatologia i Nutrici6, Fac. Farmacia, Barcelona, Spain

Background: The Mediterranean diet, in which olive oil is the main source
of fat, has been shown to reduce the number of recurrences in patients with
myocardial infarction. The aim of this study was to determine the effects of
olive oil phenolic content on lipid peroxidation.
Methods: A placebo-controlled, double blind, cross-over, randomized, clinical
supplementation trial using three olive oils with different phenolic compounds
concentration (none, low and high), at moderate raw daily doses (25 ml/day),
was conducted in 30 healthy non-smoking male volunteers. Olive oils were se-
quentially administered over three periods of 3 weeks preceded by two-week
washout periods in which refined olive oil was used. Oxidized LDL, LDL resis-
tance to oxidation (lag-time after Cu-oxidation) and antibodies against oxidized
LDL (OLAB) were measured.
Results: A decrease in plasma ox-
idized LDL levels (linear trend, P= % Change 	
0.018), and an increase in the LDL ^' 	

resistance to oxidation (linear trend,
P=0.015) and a non-statistically signifi-
cant decrease in OLAB were observed 	
associated to the phenolic content of
the olive oil administered (see figure).
Urine tyrosol levels, as a marker of 	
patient compliance, increased with the 
phenolic content of the olive oil con- 	
sumed (linear trend, P= 0.020).
Conclusions: LDL is protected from oxidation by the phenolic content of olive
oil, regardless of its MUFA and other antioxidant content. Our results show that
regular consumption of a real-life daily dose of olive oil with high phenolic con-
tent is more effective protecting LDL from oxidation than that of olive oil with
low or no phenolic content.

206 The effect of growth hormone replacement therapy on
lipid profile, blood pressure and body composition in
patients with hypopituitarism

N.K. Eryol 1 , F Tanr verdi 2 , R. Topsakal 1 , A. Abacy l , F. Bayram 2 , E. Basar l ,
A. Ergin 1 , F Kelestimur 2 . I Erciyes University, medicine faculty, Cardiology,
Kayseri, Turkey; 2Erciyes University, Endocrinology, Kayseri, Turkey

Growth hormone deficiency can increase cardiovascular mortality and morbid-
ity, negatively affecting some risk factors, like lipid profile as known to predis-
pose to coronary artery disease. The aim of this study was to investigate the
effects of growth hormone replacement therapy (GHRT) on impaired lipid pro-
file, blood pressure and body composition.
Method: Twenty patients (13 females, mean age: 51±6 years; 7 males, mean
age: 46±13 years) who were followed-up at the Endocrinology Clinic due to
hypopituitarism with no cardiac involvement (normal ECG, ECHO, and holter
monitoring) were included in the study. The diagnosis was based on the insulin
tolerance test. The patients, who were on the replacement therapy also for
other pituitary hormone deficiencies, were planned to receive GHRT for 2 years
in doses recommended by the Growth Hormone Society Workshop. Data from
20 patients, who received GHRT for 6 months were assessed in this study.
At baseline, third and sixth months after GHRT, total cholesterol, triglycerides,
HDL- and LDL- cholesterol and fasting blood glucose levels were measured;
systolic and diastolic blood pressures, body mass index (BMI), waist-hip-ratio
(WHR) were also evaluated.
Results: Before treatment, cardiological findings were normal in all patients.
While BMI of the patients did not change during the treatment, WHR decreased
significantly (1.008±0.1, 0.954±0.1, 0.943±0.1, p=0.0002). Blood pressures at
baseline, were normal and remained so after the treatment. Total (291.6±19.8,
243.8±13.6, 238.3±18.8, p=0.009) and LDL-cholesterol levels (210.5±15.8,
151.4±9.8, 147.7±13.1, p=0.0001) dropped significantly. There was a signif-
icant increase in HDL levels (41.3±3.4, 53.5±3.2, 56.2±4.3, p=0.0008). Al-
though triglycerides and fasting glucose levels showed an increasing tendency,
the difference from baseline did not reach to a significant level (p>0.05).
Conclusion: With a 6-month of GHRT, an improvement in cardiovascular risk
factors has been observed —an improvement in lipid profile and a decrease in
abdominal obesity. However, it is questionable whether these favorable effects
will continue in the long-term. Therefore, it is obvious that there is a need for
long-term prospective studies with GHRT

207 Better influence of statin than of fibrate on novel risk
factors in combined hyperlipidemia

M. Sebestjen 1 , I. Keberl, B. Zegura 2 , S. Simsic 3 , M. Fressart 4 , M. Stegnar'.
tm University Medical Centre, Department of Angiology, Ljubljana, Slovenia;
°Department of Gynecology and Obstetric, Maribor Teaching Hospital,
Maribor, Slovenia; 'Microbiology and Immunology, Medical Faculty, Ljubljana,
Slovenia; 4 Diagnostica Stago, Asniers, France

Besides dyslipidemia, hypertension, smoking, obesity, other so-called novel
risk factors for coronary artery disease are playing increasingly important role
as markers for the development and progression of atherosclerosis. Among
them are C-reactive protein (CRP), homocysteine, and proteins involved in
haemostasis and synthesized by endothelial cells (tissue factor pathway in-
hibitor (TFPI), plasminogen activator inhibitor (PAI-1) and tissue plasminogen
activator (t-PA)). The effect of cerivastatin and fenofibrate on these parame-
ters was investigated in otherwi9e healthy middle-aged males with combined
hyperlipidemia.
Thirty-eight males, aged 49±5 years were randomised to 12 weeks treatment
either with cerivastatin with a daily dose of 0.2 mg to 0.4 mg to achieve an LDL
cholesterol goal of <3.0 mmol/I or with fenofibrate 250 mg daily. Fasting serum
lipids, CRP, homocysteine, total and free TFPI, PAI-1 and t-PA antigen and ac-
tivity were measured before and after treatment. The drugs exerted different
influences on serum lipids. The decrease of total and LDL cholesterol was sig-
nificantly greater after cerivastatin (p=0.03, p=0.0008, respectively), while the
decrease of triglycerides and the increase of HDL cholesterol were significantly
greater in patients receiving fenofibrate (p=0.05 for both). No change in homo-
cysteine level was observed in the cerivastatin group, while in the fenofibrate
group it increased significantly from 11.5±4.0 to 16.6±3.2 µmol/I (p<0.0001).
The CRP level decreased significantly after both treatments, after cerivastatin,
from 2.20 (0.90-4.70) to 0.80 (0.40-1.50) mg/I (p=0.001), and after fenofibrate,
from 1.60 (1.10-3.30) to 1.10 (0.70-2.70) mg/I (p=0.03). The CRP decrease was
significantly greater after cerivastatin (-49,5%) than after fenofibrate treatment
(-29,8%) (p=0,04). The decrease of total and free TFPI was significant after
cerivastatin (from 80.3±11.2 to 69.5±15.6 µg/I, p=0.005, and from 9.4±1.8 to
to 8.0±2.1 µg/I, p=0.01, respectively), but not after fenofibrate. Neither drug
affected t-PA antigen and activity while fenofibrate increased PAI-1 antigen
(p=0.05) and activity (p=0.004).
Taken together, these data provide additional information on the antiathero-
genic mechanisms of these hypolipemic drugs. Further prospective studies,
with a larger number of patients are needed to answer the question if these
differences, beside their effects on lipids, can explain the greater relative risk
reduction in secondary prevention studies with statins, than with fibrates.
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21 	 Effects of lipid-lowering by simvastatin on human
atherosclerotic lesions: 2-years follow-up by
high-resolution MRI

R. Corti', Z.A. Fayad' , V. Fuster' , S. Worthley' , G. Helft' , J. Weinberger',
M. Mercuri 2 , J J. Badimon' . 'Mount Sinai School of Medicine, Cardiovascular
Institute, New York, United States of America; 2Merck & Co. Inc., Rathway,
United States of America

Background: The aim of this study was to investigate the effects of lipid-
lowering by simvastatin on human atherosclerotic lesions. After the preliminary
report we are now presenting the long-term follow-up results.
Method and patients: Eighteen asymptomatic hypercholesterolemic patients
with documented aortic and/or carotid atherosclerotic plaques were selected
for the study. A total of 35 aortic and 25 carotid artery plaques were detected.
We performed sequential MR[ of the aorta and carotid artery at baseline, at 6,
12, 18 and 24-months after lipid-lowering therapy with simvastatin. The effects
of the treatment on atherosclerotic lesions were measured as changes in lumen
area (LA), vessel wall thickness (VWT) and vessel wall area (VWA), a surrogate
of atherosclerotic burden.
Results: Simvastatin induced a significant (P<0.01) reduction in total and
LDL-cholesterol (-23%) and LDL-cholesterol (-38%) levels at 6-weeks and was
maintained thereafter. At 6-months no changes in LA, VWT or VWA were ob-
served. At 12-months significant (p<0.01) reductions in maximal VWT and
VWA without changes in LA were observed: respectively -9% and -8% for aor-
tic and -11% and -15% for carotid plaques. Further decrease in VWT and VWA
was seen at 18 and 24-months of treatment (ranging from -15% to -25%). Sur-
prisingly, at 24-months the LA showed a slight but significant increase (ranging
5 to 7%) for both carotid arteries and aortic lesions.
Conclusion: This long-term in vivo human study demonstrates that effective
and maintained lipid-lowering therapy by simvastatin is associated with a sig-
nificant regression of atherosclerotic lesions. Our observation suggests that ini-
tially statins induce vascular remodeling manifested by reduced atherosclerotic
burden without changes in the lumen size. Long-term (>24 months) treatment
of non-stenotic lesions may, however, results in an increase of luminal size.

EFFECTS OF NEW AND ESTABLISHED LIPID-LOWERING
DRUGS

211 Effects of fluvastatin after successful percutaneous
intervention in patients with CHD: the Lescol
Intervention Prevention Study (LIPS)

P.W.J.C. Serruys on behalf of the LIPS Investigators. Rotterdam, Netherlands

Background: Based on evidence from large clinical trials, statins are now well-
established as the primary and secondary prevention of fatal and non-fatal
coronary events. However, no study has prospectively evaluated the long-term
effect of statins on clinical outcomes in patients who have undergone their first
PCI, a well defined population at an early stage of disease.
Methods: LIPS is a double-blind, randomized trial designed to compare the
effect of fluvastatin (40 mg bid) on major adverse cardiac event, ie MACE (car-
diac death, non-fatal MI, repeat-CABG-or PC[)-free survival time in 1677 pa-
tients (844 fluvastatin; 833 placebo) with CHD and first successful TCT over
a 3 year follow-up (median 3.98 y). Inclusion criteria were: ages 18-80 years;
first successful TCT within 6 months before randomization; total cholesterol of
135-270 mg/dL (3.5-7.0 mmol/L) with fasting triglycerides <400 mg/dL (<4.5
mmol/L).
Results: Statistically significant treatment effect (p=0.0127; log-rank test) in
first MACE free survival time was demonstrated for fluvastatin over placebo.
For the primary endpoint, the incidence was 21.4% in the fluvastatin group vs
26.7% in the placebo group resulting in a 19.9% reduction in MACE events.
Cardiac death occurred in 1.5% in the fluvastatin group and in 2.9% in placebo
controls (p=0.0632; log-rank test). No significant difference in non-cardiac mor-
tality was seen between groups (2.7% vs. 3.0% in fluvastatin and placebo, re-
spectively).

Baseline characteristics

Mean age (y) 60.5 ± 10 Anginal status (%)

Male (%) 84.0 Unstable 49.7
Smoking (%) 26.6 Stable 40.5
Body Mass Index (kg/m2 ) 26.6 ± 3.3 Silent ischemia 9.8
Blood pressure (mm Hg) 128.0/75.0 Previous MI 44.3
Heart rate (bpm) 66.0 f 11 0-wave 26.8
Diabetes mellitus 1%) 12.0 Non Q-wave 17.6
Total Number Of Lesions Treated 2222.0
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208 The efficacy of folate supplementation in fibrate - induced
hyperhomocysteinemia

O. Mayer', L. Holubec 2 , R. Pikner 2 , H. Rosolova 1 , J. Simon'. ( Charles
University, Medical Faculty, 2nd Dept. of Internal Medicine, Pilsen, Czech
Republic; 2 University Hospital, Laboratory of Immunoanalysis, Pilsen, Czech
Republic

Purpose: Recently published studies reported, that fibrates may induce hyper-
homocysteinemia, as a side effect. In our study we aimed to assess whether
this effect depends on concentrations of folate and B12 or on renal functions
and whether may be prevented by folate supplementation.
Methods: 58 subjects with total cholesterol (TCHOL)>6mmol/I (m34, f24;
mean age 54.Oyrs), without any pharmacotherapy and/or other manifest dis-
ease, were included to an open, prospective, parallel-group study. After 2
month of diet treatment, subjects were randomly divided in to 2 groups- statins:
3 months fluvastatin 40mg, followed by 3months fluvastatin 80mg or fibrates:
3month micronised fenofibrate 200mg, followed by 3months fenofibrate+ folate
10mg.
Results (see table):

Fibrates: (n=26) baseline post-diet fenofibrate fenofibrate+folate

TCHOL [mmol/I] 6.82±0.12 6.77±0.14 5.94±0.28*** 5.43±0.23
triglycerides [mmolA] 1.99±0.25 2.02±0.22 1.37±0.16*** 1.15+0.18
homocysteine [umol/I] 10.9+0.89 10.8±0.77 15.3±1.15**** 10.9±0.56++++
folate [ng/ml] 7.20±0.73 7.36±0.58 7.28±0.74 18.1±0.55++++
B12[pg/ml] 316±25.1 286±18.8 317+25.2 331±52.7
cystathin C [mg/I] 0.83+0.06 0.83±0.04 0.91±0.03 0.94±0.03

Statins: (n=32) baseline post-diet fluvastatin 40mg fluvastatin 80mg

TCHOL 6.99+0.16 7.12±0.17 5.99±0.14**** 5.69±0.18
triglycerides 1.80±0.15 1.71±0.14 1.66±0.16 1.76±0.20
homocysteine 9.9±0.54 10.1±0.57 10.7±0.54 10.1±0.67
folate 7.94±1.08 7.17±0.43 7.37±0.42 8.94±0.69
B12 297±28.4 288±15.5 313±18.8** 306+23.4
cystathin C 0.81±0.02 0.82±0.06 0.91±0.03 0.82+0.06

Wilcoxons paired test: ****p<0.0001, ***p<0.001, **p<0.01 visit 2 vs visit 3; ++++p<0.0001
visit 3 vs visit 4

Conclusions: Treatment with fibrates was followed by a significant increase in
homocysteine. This side effect seems to be independent from folate or B12 con-
centrations and also from cystathin C, a marker of renal functions. Concomitant
folate supplementation is able to normalize this fibrate-induced hyperhomocys-
teinemia.
(supported by grant IGA 6817-3,Ministry of Health CR)

2 99 Beneficial effects of statins on cardiac function in
non - ischaemic heart failure

U. Laufs 1 , S. Schackmann 1 , S. Wassmann 1 , C.H. Heeschen 2 , M. Bohm 1 ,

G. Nickenig 1 . t Klinik Innere Medizin Ill, Geb. 40, Homburg, Germany;
2 Universitat, Molekulare Kardiologie, Frankfurt, Germany

Retrospective analyses of clinical trials show beneficial effects of statins on
heart failure. Animal studies suggest cholesterol-independent improvement of
cardiac function and reduction of hypertrophy and fibrosis.
Patients with non-ischemic dilatative cardiomyopathy (n=25) were randomized
to cerivastatin 0.4 mg (statin) or placebo in a double-blind, prospective study.
Inclusion criteria were stable heart failure NYHA [I-IV defined as stable use of
diuretics, angiographic exclusion of coronary artery disease, and established
therapy with ACE-inhibitors and betablockers. The mean treatment duration
was 16.2 weeks in the placebo-, and 15.4 weeks in the statin group. The left
ventricular ejection fraction (EF) as quantitated by radionuclidventriculography
was 43.8% before and 34.5% after placebo treatment. In the statin group, EF in-
creased from 45.0 to 54.25% (p=0.34, 2-tailed T-test). In the placebo group, car-
diac output decreased from 6.3 to 4.6 I/min (p<0.05), but remained unchanged
under statin treatment (5.03 vs 4.76 I/min, p=0.8).
The maximal distance in the 6-min walking test increased from 270 m to 317 m
under statin treatment (p<0.05), but did not change in the placebo treated pa-
tients. Corresponding to the EF, brain natriuretic peptide (BNP) decreased by
25% (p=0.14) and troponin T (TnT) decreased by 57% (p<0.05) in the statin-
but not in the placebo group. Serum levels of plaminogen activator inhibitor
1 (PAI) decreased in the statin group from 72 U/mI to 61 U/ml (p<0.05) but were
unaltered with placebo treatment. Standardized questionaires showed improve-
ment of quality of life (p<0.05), social activities (p=0.78) and daily activities
(p<0.05) with statin treatment but not in the placebo group.
Statins improve left ventricular function and consecutively exercise capacity
and quality of life in patients with non-ischemic heart failure suggesting a lipid-
independent, non-vascular impact of statins on the diseased myocardium.

Summary: LIPS is the first study to investigate the effects of statin therapy
on MACE in patients who have undergone successful primary TCT for CHD
and has shown a significant benefit of fluvastatin in time to first event in this
population. Final detailed results will be presented.
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212 Comparing rosuvastatin and atorvastatin across their
dose ranges in patients with hypercholesterolemia

R. Knoppt, C. Ballantyne 2 , R. McPherson 3 , R. Chitra 4 , D. Schneck 4 ,

S. Simonson 4 . 1 Northwest Lipid Research Clinic, University of Washington,
Seattle, United States of America; 2Baylor College of Medicine, Houston,
United States of America; 3 University of Ottawa Heart Institute, Ottawa,
Canada; 4AstraZeneca, Wilmington, United States of America

This 6-week, randomized, double-blind trial (45221110033) was conducted in
hypercholesterolemic patients to compare the lipid-lowering effects of rosu-
vastatin (RSV, Crestor® ) and atorvastatin (ATV, Lipitor®) across studied dose
ranges. Patients with LDL-C >4.14 but <6.47 mmol/L (?160 but <250 mg/dL)
and fasting triglycerides <4.52 mmol/L (<400 mg/dL) received once-daily RSV
5,10, 20, 40, or 80 mg (n=209) or ATV 10, 20, 40, or 80 mg (n=165). Mean per-
centage changes from baseline to wk 6 in lipid measures across the dose range
for each drug were assessed by linear-regression analysis using analysis of
covariance. The overall % reduction (from baseline) in LDL-C levels across the
10-80 mg dose range for RSV was -46.6% to -61.9% and for ATV was -38.2%
to -53.5%, respectively. RSV (5-80 mg) was superior to ATV (10-80mg) at low-
ering LDL-C across the dose range (mean % change: -8.4%; P<0.001). RSV
produced significantly (P<0.001) greater reductions than ATV across the dose
range in total cholesterol (-4.9%), non-high-density lipoprotein cholesterol(non-
HDL-C; -7.0%), apolipoprotein (apo) B (-6.3%), LDL-C:HDL-C (-9.5%), total
cholesterol:HDL-C (-6.9%), non-HDL-C:HDL-C (-8.4%), and apo B:apo A-I (-
7.8%). Dose responses for HDL-C, triglycerides, and apo A-I were not log-linear
within each treatment or parallel between treatments; therefore, % changes be-
tween treatments were compared on a dose-by-dose basis using analysis of
variance. Significant treatment differences were noted as follows: RSV 40 and
80 mg over ATV 40 and 80 mg in HDL-C (+12.3% vs +4.1% and +9.6% vs
+2.1%; P<0.001 and P<0.01); ATV 80 mg over RSV 80 mg in triglycerides (-
34.4% vs -19.7%; P<0.05; [median % change: -39.1% vs -24.7%]); and RSV
80 mg over ATV 80 mg in apo A-I (+9.2% vs +3.1%; P<0.05). Occurrences of
treatment-emergent adverse events were similar between RSV and ATV; addi-
tionally, no clinically significant increases in hepatic transaminases or creatine
kinases were observed with either trial medication. In summary, rosuvastatin
was more effective than atorvastatin in reducing LDL-C across equivalent dose
ranges; rosuvastatin was also more effective in decreasing total cholesterol,
non-HDL-C, and apo B, improving lipoprotein ratios, and increasing HDL-C to
a greater extent than atorvastatin. These findings suggest that the efficacy of
a given rosuvastatin dose is at least equal to that of atorvastatin at twice the
mg-equivalent dose. The enhanced lipid-altering effects of rosuvastatin should
facilitate prompt attainment of lipid-treatment goals in clinical practice.

213 Addition of ezetimibe to ongoing statin therapy:
incremental reduction in low-density lipoprotein
cholesterol is independent of statin type

P. Mata 1 , B. Gumbiner 2 , T. Musliner 2 , K. Quinto 2 , M. Cho 2 on behalf of the
Ezetimibe Study Group. 1 Fundacion Jiminez Diaz, Madrid, Spain; 2Merck/
Schering-Plough Pharmaceuticals, North Wales, United States of America

Background: This randomized, double-blind, placebo-controlled study evalu-
ated the lipid-altering efficacy of adding ezetimibe (EZE) to ongoing statin ther-
apy in patients with hypercholesterolemia, CHD, or multiple risk factors who
required further low-density lipoprotein cholesterol (LDL-C) reduction. The aim
of the current analysis was to determine whether EZE had consistent effects
on plasma lipids for each of the statins used in this study.
Methods: Patients (n=769) receiving a stable dose of statins for >6 weeks
were randomized to placebo (PBO) or EZE 10 mg/d plus their open-label statin
regimen for 8 weeks. The primary efficacy variable was % change from base-
line to endpoint in LDL-C. Secondary variables included high-density lipopro-
tein cholesterol (HDL-C) and triglycerides (TG).
Results: Addition of EZE to ongoing simvastatin (Simva), atorvastatin (Atorva),
and "Other" statin therapy (lovastatin, pravastatin, fluvastatin, and cerivastatin)
resulted in incremental reductions of LDL-C compared with therapy with the
corresponding statin alone, as shown in the table below. Significant decreases
in TG induced by EZE were also observed within each statin category. The ef-
fect of EZE treatment on lipid profiles was consistent across the 3 statin groups
(ie, there was no significant treatment-by-statin interaction).

Mean % change (SEM)

Treatment LDL-C HDL-C TG'

Simva+PBO (n=117) -3.1 (1.3) 2.0 (0.9) -3.3 (2.5)
Simva+EZE (n=123) -26.8 (1.3)" 1.3 (0.9)
Atorva+PBO (n=162) -4.0(1.1) 0.7 (0.8) -4.3 (2.5)
Atorva+EZE (n=146) -25.0 (1.2)" 2.5 (0.8) -16.2 (2.2)"
Other+PBO (n=1 11) -3.8 (1.4) 0.3 (1.0) -0.2(3.11
Other+EZE (n=110) -23.5 (1.4)" 4.4 (1.0) -12.1 (2.5)"
Pooled Statin+PBO (n=388) -3.7 (0.7) 1.0 (0.5) -2.9 (1.5)
Pooled Statin+EZE (n=375) -25.1 (0.7)'" 2.7 (0.5)" -14.0(1.4)•"

"Median % changes from baseline: "p<0.05 vs Statin+PBO; "p<0.001 vs Statin+PBO

Conclusion: Addition of EZE to ongoing statin therapy led to significant im-
provements in LDL-C and TG independent of the statin to which EZE was
added.

214 Consistency of LDL-C lowering effect across subgroups
of ezetimibe co-administered with statins

L. Lipka, L. Melani, A. LeBeaut, S. Sun, R. Suresh, E. Veltri on behalf of the
Ezetimibe Study Group. Schering-Plough Research Institute, Kenilworth, USA

Background: Four phase III, multicenter, randomized, double-blind, placebo-
controlled studies examined the efficacy and safety of ezetimibe (EZE) admin-
istered with atorvastatin (ATOR; 10, 20, 40, 80 mg), lovastatin (LOV; 10, 20, 40
mg), pravastatin (PRAY; 10, 20,40 mg), or simvastatin (SIM; 10, 20, 40, 80 mg)
in patients with primary hypercholesterolemia.
Methods: After dietary stabilization (NCEP Step I or stricter diet), 2-12 wk
washout period and 4-wk, single-blind, PBO lead-in period, patients with base-
line LDL-C >145 mg/dl, <250 mg/dl and TG <350 mg/dl were randomized to 1
of the following administered daily for 12 weeks: EZE 10 mg; statin 10, 20, 40,
or 80 mg; EZE 10 mg + statin 10, 20, 40, or 80 mg; or PBO. Primary efficacy
endpoint was % reduction from baseline at endpoint in direct LDL-C for pooled
EZE + statin vs statin alone. Secondary efficacy endpoints included % change
from baseline at endpoint for HDL-C and TG.
Results: Mean % changes (SEM) from baseline to endpoint in LDL-C for the
pooled statin and EZE+statin groups for the subgroups age, gender, diabetes
mellitus (DM), and CHD are depicted (see table). EZE + statin provided en-
hanced reductions in LDL-C vs statin alone across the subgroups examined.
A greater increase in HDL-C and greater reductions in IC and TG were also
observed with co-administration of EZE+statin compared to statin alone.

Characteristic N Stalin N EZE+Stalin (EZE+Statin)-(Statin) (95%CI)

Age <65 y 669 -31.7(0.7) 650 -44.5(0.7) -12.8 (-14.7, -11.0)
Age >65 y 258 -34.6(1.0) 264 -50.1 (0.9) -15.5 (-18.0, -12.9)
Male 388 -31.3)0.8) 395 -44.8(0.8) -13.5 (-15.8, -11.2)
Female 539 -33.4 (0.7) 519 -47.1 (0.7) -13.8 (-15.8, -11.7)
DM Yes 51 -33.3(2.0) 49 -46.6(2.4) -13.2 (-19.4, -7.1)
DM No 876 -32.5(0.6) 865 -46.1 (0.6) -13.6 (-15.2, -12.1)
CHD Yes 75 -29.5(2.0) 75 -47.8(1.8) -18.3 (-23.6, -13.0)
CHD No/Unknown 852 -32.8 (0.6) 839 -46.0 (0.6) -13.2 (-14.8, -11.6)

Conclusions: When co-administered with ATOR, SIM, PRAV, or LOV, EZE pro-
vided effects on the lipid profile that were significantly better than statin alone
and were generally consistent across the subgroups examined.

215 PPAR gamma agonist L-805645 induces regression of
atherosclerotic lesions, decreases inflammation, and
increases smooth -muscle cells

R. Corti 1 , J.I. Osende 1 , S.D. Wright 2 , J T. Fallon 1 , H. Jneid 1 , E. Dickstein 1 ,

V. Fuster 1 , J. J. Badimon t . 1 Mount Sinai School of Medicine, Cardiovascular
Institute, New York; 2Merck & Co. Inc., Rathway, United States of America

Introduction: Peroxisomal Proliferator-Activated Receptors gamma (PPAR-
gamma) are nuclear receptors that modulate several genes that play a central
role in lipid metabolism.They are present in macrophages and have been pos-
tulated to affect plaque stabilization. Our objective was to investigate the effects
of a PPAR-gamma agonist (L-805645) alone or in combination with simvastatin.
Effects of plaque size and composition were assessed by serial MRI and by im-
munohistochemistry.
Method: Experimental atherosclerotic (AT) lesions were induced by balloon
denudation and atherogenic diet in rabbits. Following the 9-month induction
period, AT lesions were assessed by MRI and the animals matched according
to lesion severity and distributed among the following study groups: AT-control
(n=5) sacrificed and processed for histopathology. The remaining animals were
maintained on atherogenic diet plus the corresponding treatments for additional
6-months: AT-progression (n=5) placebo; simvastatin-group (n=5; 10mg/kg/d);
PPAR-gamma agonist (n=6; 10mg/kg/d) and combination simvastatin + PPAR-
gamma agonist (n=7). The effect of the treatments was assessed by MRI and
histopathology. Vessel wall area (VWA), a surrogate for atherosclerotic burden,
was normalized to the baseline (pre-treatment) value allowing each animal to
serve as its own control.
Results: All the groups showed similar VWA (8.45±0.65 mm 2 ) at randomiza-
tion. AT-progression group showed a significant increased (15%; p<0.01) in
VWA while all the treatment-groups showed a significant reduction of the es-
tablished lesions (-11.7%, -4.5% and -21.8% for simvastatin, PPAR-gamma
and the combination respectively; p<0.01). All the treatments reduced the
macrophages and increase the smooth muscle cells content of the lesions.
In addition, they reduced MMP activity when compared to AT-control animals.
Conclusion: PPAR-gamma agonist (L-805645) reduces the size of established
AT lesions. In addition, its effect seems to be additive when combined with sim-
vastatin offering a novel and more effective therapeutic approach in atheroscle-
rosis.
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216 The reality of statin use in primary care!

D.J. wright, A. Grayson, M. Jackson, C. Dainty. Cardiothoracic center,
Cardiology, Liverpool, United Kingdom

Management of hyperlipidaemia in patients with ischaemic heart disease is
sub-optimal despite the proven benefit of statin therapy. Significant improve-
ment in management has been shown in the EUROASPIRE II study. It is un-
clear however, whether such changes have also occurred in primary care.
4761 patients were screened from three general practices within the United
Kingdom to provide a cohort of 300 patients. 249 (83%) had their cholesterol
concentration measured and 141 (47%) were on statin therapy. 129 (43% of
total) achieved a target cholesterol of <5 mmol,l of which 85 (64%) were tak-
ing statin therapy. Of the remaining 120 patients whose cholesterol exceeded
5 mmol/l, 56 (47%) were taking statin therapy. Thus 60% (85/141)(95% Cl 51.2
to 67.4) of those on statin therapy achieved adequate control compared to 40%
(44/108)(95% CI 30.9 to 49.8) without statin p<0.008. Those patients with CHD
diagnosed on objective evidence were more likely to receive statin therapy
than those diagnosed on clinical grounds (55.5% (95% CI 47.5 to 63.2) ver-
sus 36.9% (95% Cl 29.0 to 45.6); p=0.001. Median doses with 25th and 75th
centiles of simvastatin, pravastatin, atorvastatin and cerivastatin were 20mg (10
to 20mg), 20mg (10 to 40mg), 20mg (10 to 40mg), and 150mg (100 to 200mg)
respectively.
There is a higher prevalence of cholesterol measurement and statin prescrip-
tion than in previous series. However, many patients are still not receiving ap-
propriate secondary prevention with statin therapy and many of those that are
still fail to achieve target levels. The average doses of statins vary and are
lower than the evidence based doses used in large-scale studies, which may
help explain the degree of failed treatment.

TISSUE FACTOR: LET'S GO FOR PATHWAYS

217 Inhibition of tissue factor by blockade of NFkB and IKK-2
using gene transfer: NFkB as a therapeutic target for
reducing plaque thrombogenicity

C. Monaco, E. Andreakos, S. Kiriakidis, M. Feldmann, E. Paleolog. Kennedy
Institute of Rheumatology, Imperial College, London, United Kingdom

Background: High content of tissue factor (TF), the main initiator of the coagu-
lation cascade in vivo, has been detected in unstable coronary plaques, mainly
in macrophages. The TF gene contains non consensus nuclear factor kappa B
(NFkB) binding sites. Our aim was to dissect intracellular signalling pathways
involved in regulation of TF in human macrophages and endothelial cells, us-
ing a highly efficient adenoviral gene delivery system to investigate the role of
NFkB and its upstream activators I kappa B-kinase 2 (IKK-2) and IKK-1.
Methods: Elutriation-enriched monocytes were obtained from single donor
plateletpheresis residues, and cultured in the presence of macrophage-colony
stimulating factor for differentiation to macrophage-like phenotype. Endothe-
lial cells were isolated from human umbilical cords (HUVEC). Cells were left
uninfected or infected with adenoviral vectors encoding I kappa B alpha, an
inhibitor of NFkB nuclear translocation, or a dominant negative (DN) form of
IKK-2 or IKK-1, or without insert as control. A multiplicity of infection of 100:1,
at which the efficiency of infection was>95%, was used. After infection, cells
were stimulated with Lipopolysaccharide (LPS) or recombinant human soluble
CD40 ligand (CD40L), two major stimuli for TF induction. TF antigen was mea-
sured by ELISA on cell lysates, and TF activity by a chromogenic assay on
whole cells.
Results: NFkB activation is required for TF induction by LPS and CD40L in
HUVEC and macrophages, as TF production by both macrophages and en-
dothelial cells was inhibited by 80%±15 and 76%±19 respectively following
IkBa overexpression. Overexpression of IKK-2DN in HUVEC significantly re-
duced TF induced by LPS and CD40L. However, in macrophages, overexpres-
sion of IKK-2DN inhibited CD40L-induced TF production (90%+10; p<0.0001),
but could only partially inhibit LPS-induced TF expression (36%±14; p<0.004).
Similar levels of inhibition of TF activity were observed. The absence of an
inhibitory effect of IKK-2DN was paralleled by a lack of inhibition of NFkB
nuclear translocation in macrophages, despite efficient overexpression of the
transgene, in contrast to HUVEC. Overexpression of IKK-1 DN did not affect TF
expression.
Conclusion: Blockade of the NFkB pathway in macrophages and endothelial
cells inhibits TF induction, suggesting that inhibition of NFkB could be an effec-
tive therapeutic target in reducing plaque thrombogenicity. Moreover, our data
show selective usage of IKK-2 in NFkB activation and TF expression in human
primary macrophages and endothelial cells.

218 Akt negatively regulates tissue factor expression in
human endothelial cells

M. Eto, F. Cosentino, T.F. Luscher. Cardiology, University Hospital, Zurich,
Switzerland

Activation of the coagulation cascade plays a pivotal role in the pathogenesis of
arterial thrombotic disease, in particular acute coronary syndromes. Thrombin
induces the conversion of fibrinogen to fibrin, platelet aggregation and tissue
factor expression. Thus, thrombin is a key modulator of this positive feedback
mechanisms of thrombus formation. However, the signaling pathways respon-
sible for thrombin-induced tissue factor expression in endothelial cells remain
unclear. It was the aim of this study to investigate the signaling mechanisms
underlying tissue factor induction by thrombin in human aortic endothelial cells
(HAECs).
In HAECs, thrombin (4 U/mL) markedly increased tissue factor expression, de-
termined by Western blotting, as well as its cell-surface activity with a maxi-
mal induction after 4 to 6 hours of the stimulation. Tissue factor induction by
thrombin (6 hours) was concentration-dependent (0.01 to 4 U/mL). Thrombin
(4 U/mL) induced the rapid and transient (5 to 10 minutes) increase in Rho
A activity, determined by pull-down assay, as well as in p38 MAP kinase and
ERK1/2 activities, determined by Western blotting with the phospho-specific
antibodies. The Rho-kinase inhibitor, Y-27632 (10 µmol/L) as well as the p38
MAP kinase inhibitor, SB203580 (10 µmot/L) significantly prevented tissue fac-
tor induction by thrombin (4 U/mL, 6 hours) (n = 3, P < 0.05). However, inhi-
bition of MEK/ERK pathway by the MEK1/2 inhibitor, U0126 (10 µmol/L) failed
to prevent tissue factor induction by thrombin (4 U/mL, 6 hours). In contrast
to Rho A and MAP kinases, thrombin (4 U/mL) induced the rapid and tran-
sient (5 to 10 minutes) decrease in Akt phosphorylation and activation level,
determined by Western blotting with the phospho-specific antibody. The phos-
phoinositol 3-kinase inhibitor, wortmannin (100 nmol/L) enhanced thrombin (4
U/mL, 5 minutes)-induced dephosphorylation of Akt. In addition, wortmannin
significantly potentiated tissue factor induction by thrombin (4 U/mL, 6 hours)
(n = 3, P < 0.05). Akt dephosphorylation by thrombin (4 U/mL, 5 minutes) was
inhibited by Y-27632 but not by SB203580.
In conclusion, Rho-kinase-dependent Akt dephosphorylation and p38 MAP ki-
nase activation are important for thrombin-induced tissue factor expression in
human endothelial cells. These findings may provide the molecular insight into
the vascular thrombogenicity in acute coronary syndromes.

L11 factor ligand interaction activates
stress-activated protein kinase p38 independently of the
proteolytic activity of Factor Vila

B. Weigand', R. Michl 1 , N. Sabari 1 , F.J. Neumann 2 , I.Ott 1 . I Deutsches
Herzzentrum Munchen, Munchen, Germany; 2Herzzentrum Bad Grozingen,
Kardiologie, Bad Grozingen, Germany

The complex of the transmembrane serine protease receptor Tissue Factor
(TF) and its ligand Factor VIIa (FVIIa) modifies intracellular signal transduction
pathways. Dependent upon its proteolytic activity FVIIa stimulates protease-
activated receptors. In addition, TF ligand interactions induce recruitment of the
Actin-binding Protein-280 to the cytoplasmic domain of TF independently of the
proteolytic activity of FVIIa and thereby support cell spreading and migration.
Stress-activated kinase-2 p38 enhances intracellular F-actin concentrations by
phosphorylation of the F-actin polymerization factor heat shock protein (HSP)
27. Activation of this pathway by oxidants and growth factors results in an in-
creased cell migration
To investigate TF-mediated activation of SAPK-2 p38, smooth muscle cells
were incubated with FVIIa and proteolytically inactive FFR-FVlla. Dose-
dependent activation of SAPK-2 p38 kinase activity was found for both ligands
to a similar extent. In vitro kinase assays showed an increase in kinase activity
by 88±3% after incubation with 500 nM FVIIa and by 75±4% after incubation
with 500 nM FFR-FVIIa compared to unstimulated controls. In experiments with
the human bladder carcinoma cell line J82, that express high levels of TF, sim-
ilar results were obtained. The FFR-FVIIa-induced activation of SAPK-2 p38
was specific for TF, because it was abolished by specific inhibitory monoclonal
antibodies.
In addition to the interaction of the cytoplasmic domain of TF with the actin-
binding protein-280, TF-mediated activation of SAPK-2 p38 may enhance cell
motility.
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1220 I Role of risk factors in the modulation of tissue factor
activity and blood thrombogenicity

A. Sambola 1, J. Osende 2, J. Hathcock 3, Y. Nemerson 3, V. Fuster",
J. Crandall 5 , J.J. Badimon 4. 1Mount Sinai School of Medicine, Cardiovascular
Biology Research Lab, New York, United States of America; 2 Mount Sinai
School of Medicine, Cardiovascular Biology Research Lab, New York, United
States of America; 3Mount Sinai School of Medicine, Medicine, New York,
United States of America; 4Mount Sinai School of Medicine, Cardiovascular
Biology Research Lab, New York, United States of America; 5Mount Sinai
School of Medicine, Endocrinology, New York, United States of America

Background: Several studies suggest a role for circulating tissue factor activ
ity (TF-AcT) in atherothrombotic diseases. We hypothesize the increased BT in
T2DM, observed in a previous study was in part mediated by increased circu
lating TF-AcT. We have extended our study to other certain risk factors such as
smoking and hyperlipidemia.
Methods and results: Poorly controlled T2DM patients (n=36), smokers
(n=10), untreated hyperlipidemic subjects (n=10) and a group of healthy vol
unteers (n=15) were studied. T2DM were randomized into a (diet modifica
tion plus troglitazone or diet modification plus placebo) for 3 months. Current
smokers subjects were advised to smoke two cigarettes. Circulating TF-AcT
was determined as FXa generation following the capture of plasma solubi
lized TF by an immobilized antibody. BT was assessed by Badimon perfusion
chamber in T2DM patients. T2DM patients showed significantly higher circu
lating TF-AcT plasma level, both at baseline and after treatment (370±161
vs 286±163 FXa (pM/min), p=0.0001) than healthy volunteers (195±44, FXa
(pM/min), p=0.0001). Patients with improvement in glycemic control showed a
significant reduction in circulating TF-AcT (362±135 vs 243±74 FXa (pM/min),
p=0.0001) independent of treatment group. However, patients Without improve
ment of glycemic control showed no change in TF-AcT (386.87± 191.04
vs 353.50±221.65, p>0.05). A similar pattern was observed in BT: patients
with improvement of glycemic control showed a reduction in thrombus for
mation (15445±1130 vs 12072±596 urn/rnrn", p=0.01), while patients with
out improvement glycemic control achieved no changes in thrombus formation
(14236.168± 2310 vs 15362.24±3718.01 urn/rnrn", p>0.05). The reduction in
HbA1c was significantly correlated to the reduction in TF-AcT levels (p=0.014).
A positive correlation was also founded between reduction BT and reduction
TF-AcT (p=0.007). Smokers increased a 30% TF-Act after two hours to smoke
2 cigarettes (217±72 FXa, pM/min vs 283±106 FXa, pM/min, p=0.003). Hyper
lipidemic subjects showed a higher TF-AcT (237±63 FXa, pM/min, p=0.035)
than healthy volunteers.
Conclusions: Our observations suggest that the increased incidence of throm
botic complications observed in diabetic, hyperlipidemic and smokers may be
related to an increased circulating TF activity. Furthermore, a rationale con
trol of these cardiovascular risk factors could be associated to a reduction of
circulating TF-AcT and BT.

1221 1Tissue factor expression by platelet-monocyte cross talk
in stable and unstable angina

C.W.K. Kopp, S. Steiner, D. Seidinger, N. Jordanova, E. Minar, K. Huber.
University of Vienna, General hospital, 2nd Dept. of Medicine, Vienna, Austria

Background: Tissue factor (TF), the major procoagulant in vivo, is usually ab
sent from blood cells. However, monocyte (Mo) TF-expression and platelet ac
tivation are both features of unstable angina and may contribute to this pro
thrombotic state.
Methods: In 60 coronary artery disease patients with stable (SA, n=44) and
unstable angina (UA, n=16) MoTF expression and total (CD42) and activated
(CD62P) platelet load was determined by flow cytometry on CD14+ cells.
MoTF-dependent procoagulant activity (PCA) was measured by chromogenic
assay. Prothrombin fragment F1.2 was determined by ELISA and expression of
TF mRNA was confirmed by RT-PCR.
Results: MoTF-antigen level (16.4±3.3 MFI), MoTF-PCA (68.5±38.2 U/10e6
PBMC) and activated platelet load on Mo (CD62P:198±130 MFI) were
significantly higher in UA compared with SA (14.1±3.1 MFI, p=0.03;
47.9±18.1U/10e6 PBMC, p=0.04; 126±134 MFI, p=0.03). Both, total (r=0.69,
p<0.001) and activated (r=0.47; p=0.002) platelet load positively correlated
with MoTF Ag-expression, which further correlated with TF-dependent PCA
and F1.2 levels. MoTF mRNA was expressed in 26% of SA and in 37.5% of
UA.
Conclusion: We show elevated MoTF-antigen expression paralleled by higher
MoTF-dependent PCA in UA compared with SA patients correlating with to
tal and activated Mo-platelet load. This suggests increased platelet-leucocyte
cross talk contributing to the procoagulant state in acute coronary syndrome.

12221 Tissue factor, tissue factor pathway inhibitor and
cytoadhesive molecules in patients with acute coronary
syndrome

J. Vojacek 1, M. Maly 1 , V. Hrabos 1 , M. Mates 1, P. Hajek 1, V. Durdil 1 ,

J. Kvasnicka 2, P. Salaj 3. 1University Hospital Motol, Division Cardiology,
Prague 5, Czech Republic; 21stSchool of Medicine, Charles Univer, Clinical
Hematology, Prague, Czech Republic; 31nstHematology and Blood
Transfusion, Prague, Czech Republic

The tissue factor (TF) plays a crucial role in the initiation of blood coaquta
tion after the plaque rupture in patients with acute coronary syndrome (ACS).
The aim of the study was to compare the plasma levels of TF, tissue factor
pathway inhibitor (TFPI), soluble P-selectin (sP-s), E-selectin (sE-s) and in
tercellular Adhesion Molecule - 1 (sICAM-1) in patients with an acute my
ocardial infarction (AMI) (n=10), unstable angina pectoris (UAP) (n=23), sta
ble coronary artery disease (SAP) (n=17) and normal control subjects (N)
(n=10). In addition, plasma levels of TF, TFPI, sP-s, sE-s and sICAM-1 were
measured in the blood drawn from coronary sinus (CS) in subgroup of pa
tients with UAP and SAP and difference between concentrations in the CS
and systemic blood was calculated. A significant increase in TFPI plasma lev
els was detected in patients with AMI (373.3±135.1 nglmL, p<0.01) and UAP
(119.6±86.9 ng/mL, p<0.05) in contrast to the patients with SAP (46.3±37.5
nglmL) and N (45.1±14.3 ng/mL). The plasma levels of TFPI were significantly
increased both in the CS and systemic blood in the patients with the UAP.There
was only non-significant trend to higher plasma levels of TF in patients with the
AMI and UAP as compared to the patients with SAP and N, the values being,
respectively, 129.1±30.2 pg/mL, 130.5±57.8 pglmL, 120.2±45.1 pg/mL and
124.9±31.8 pg/mL. The difference in plasma levels of sICAM-1 between the
blood drawn from CS and systemic circulation was significantly correlated to
the corresponding differences in plasma levels of sP-s and sE-s.
In conclusion, TFPI levels are increased both in the systemic blood and in the
CS in patients with ACS, thus suggesting that not only local, but also systemic
activation of coagulation takes place in patients with ACS.

DEGENERATIVE AORTIC STENOSIS, NEW
MECHANISMS

12231 Matrix metalloproteinase MMP-2 is upregulated and
activated in calcific aortic stenosis

J.J. Kaden 1, R. Grobholz ", D.C. Vocke 1, C.S. Fischer 1 ,C.F. Vahl 3 ,

K.K. Haase 1, C.E. Dempfle 1, M. Borggrefe 1. 1University Hospital of
Mannheim, 1st Department of Medicine, Mannheim, Germany: 2 University of
Heidelberg, Institute of Pathology, Mannheim, Germany; 3University of
Heidelberg, Department of Cardiac Surgery, Heidelberg, Germany

Background: Fibro-calcification of valve cusps is the main reason for aortic
stenosis in the elderly. It is characterized by chronic inflammation and extensive
remodeling of the extracellular matrix. The role of matrix metalloproteinase 2
(MMP-2, Gelatinase A), a 72 kDa endopeptidase capable of degrading various
components of the extracellular matrix, has not been determined in this disease
process.
Methods: Human tricuspid aortic valves with (n=19) and without (n=4) calcific
aortic stenosis were obtained at-valve replacement or autopsy, respectively.
MMP-2 mRNA was determined in tissue homogenate using RT-PCR. Using a
monoclonal antibody aqainst MMP-2, immunohistochemistry on cryosections
with semiquantitative scoring and Western blotting with densitometric analysis
were performed. Gelatinolytic activity of MMP-2 was measured by gelatin zy
mography and localized by in-situ zymography with or without MMP activation
with 1 mmol/L p-aminophenymercuric acetate (APMA).
Results: MMP-2 mRNA expression was detectable in normal and stenotic
valves. MMP-2 immunoreactivity was shown in fibroblasts and fibrocytes in
all valves. Staining intensity was significantly higher in stenotic valves by
semiquantitative scoring (1.3±0.1 vs 0.5±0.0 score units, P<0.001). Western
blotting and gelatin zymography demonstrated bands at 72 kDa with higher
band intensities in stenotic valves by densitometry. In-situ zymography showed
markedly increased gelatinolytic activity in stenotic valves compared to nor
mal valves. On activation with APMA, gelati nolytic activity was significantly in
creased in normal valves indicating that MMP-2 is present mostly as a latent
proenzyme in these valves. In stenotic valves, Incubation with APMA did not re
sult in an elevation of MMP-2 activity indicating that MMP-2 is present already
in an activated form in these valves.
Conclusion: MMP-2 is constituously present in human aortic valves and up
regulated in calcific aortic stenosis. In normal valves, MMP-2 is present mainly
as latent proenzyme with low gelatinolytic activity. In stenotic valves, MMP-2
is activated. These results may indicate a pathogenetic role of MMP-2 in the
tissue remodeling in calcific aortic stenosis.
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224 The role of matrix metalloproteinases in aortic valve
diseases

O. Fondard 1 , H. Adle 2 , J.P. Couetil 3 , M. Jarraya 4 , J. Gerota 5 , B. lungs,
A. Vahanian 7 , M.P. Jacob 8 . ' Faculte de medecine Xavier Bichat, INSERM
U460, Paris, France; ZHBpital Bichat, Service d'anatomopathologie, Paris,
France; 3 H6pital Bichat, Service de chirurgie cardiaque, Paris, France;
4 H6pital Saint Louis, Banque de tissus humains, Paris, France; 5Hopital Saint
Louis, Banque de tissus humains, Paris, France; 6HBpital Bichat, Service de
cardiologie, Paris, France; 7HBpital Bichat, Service de cardiologie, Paris,
France; 8 Faculte de medecine Xavier Bichat, INSERM U460, Paris, France

Background: Human cardiac valve diseases are characterised by patholog-
ical remodelling of valvular tissue but the cellular and molecular effectors in-
volved in these processes are not well known. Here, we investigate the role of
matrix metalloproteinases (MMPs) MMP-3 and MMP-7 in human aortic valve
diseases.
Methods: Pathological valves were collected during surgery, and the con-
trols, non-cryopreserved homografts, were obtained from a human tissue bank.
Valves were classified according to their pathology and divided into 3 groups:
aortic controls (n=10), aortic stenosis (AS) (n=51), aortic regurgitation (AR)
(n=24). Valves were studied histologically at the cellular and extracellular ma-
trix levels. The biochemical analyses (casein zymography, reverse zymography
and Western blot) were performed on valve extracts and valve conditioned me-
dia (valvular tissue incubated in basal culture medium during 24 hours).
Results: Histological study showed fibrotic, inflammatory and calcified lesions
in AS, and degenerative lesions characterised by disorganization of collagen
bundles and elastic fibers in AR. Zymography of extracts showed that the MMP-
3 activity was significantly increased in AS compared to controls (p<0.001)
and AR (p<0.05) (AS: 8960 ± 1140; AR: 5570 ± 1620; controls: 770 ± 436
densitometric units/µg of proteins). It was also increased in AR compared with
aortic controls (NS). In extracts, the MMP-7 activity was significantly increased
in AS compared with aortic controls (p<0.05) (AS: 5710 ± 1200; AR: 2750 f
1540; controls: 18 ± 18 densitometric units/µg of proteins). MMP-3 and MMP-7
were absent from conditioned media; this was confirmed by Western blot. Thus,
MMP-3 and MMP-7 are stored in the extracellular matrix and do not diffuse into
the culture medium.
Conclusion: This study demonstrates the involvement of the MMP system in
the extracellular matrix remodelling of both dystrophic and degenerative aor-
tic valve diseases. In addition, these results provide clear further proof of the
inflammatory state of the pathological valves, especially in AS.

225 Smoking cessation: transdermal nicotine system (TNS)
use among medical staff

D. Glavas, Z. Rumboldt. University Hospital Split, Department of Internal
Medicine, Split, Croatia

Introduction: Majority of doctors and nurses believe that their duty is to help
patients to give up smoking. The aim of the study was to assess smoking habit
and the efficacy of TNS (which delivered nicotine at 0.7 mg/cm 2/24 h) among
medical staff-smokers in Clinical Hospital Split.
Methods: The sample consisted of 311 persons: 207 (66.6%) females,
104 (33.4%) males, 119 (38.3%) doctors, 192 (61.7%) nurses. There were
112 (36%) smokers: 36.7% (76/207) females, 36.5% (38/104) males, 36.9%
(44/119) doctors, 36.5% (70/192) nurses.
In a randomised double-blind study during 3 weeks included were 112 smok-
ers subdivided in 2 groups: TNS and placebo. Abstinence was evaluated with
questionnaires and measuring CO in expired air.
Results: The abstinence rates after 3-week period were 39.3% in the nicotine
group and 19.6% in the placebo group. The difference was significant (p<0.05).
Five years later in the observed population there were 101 (32.5%) smokers:
37.7% (78/207) females, 17.3% (18/104) males, 20.2% (24/119) doctors, 38%
(73/192) nurses. There was no difference between the former TNS and placebo
group.
Conclusions: This study has shown that short TNS treatment is effective in
smoking cessation. Five years later in the observed population there were less
smokers (-3.5%, n.s.), especially among doctors (-16.7%,p<0.01) and males
(-1 9.2%,p<0.01). Further intervention in this field, like drug application is nec-
essary, particularly among nursing staff.

226 Increased thermal heterogeneity in degenerative aortic
valve stenoses: first human application of aortic valve
thermography catheter

C. Stefanadis, K. Toutouzas, E. Tsiamis, S. Vaina, I. Kallikazaros,
K. Tentolouris, C. Pitsavos, P. Toutouzas. Hippokration Hospital, Dept of
Cardiology, Athens, Greece

Background: Recent studies suggest that valvular degeneration in aortic valve
stenosis (AVS) could be caused by inflammatory processes. Inflammation
leads to heat release locally in atherosclerotic plaques. Thus, the present study
was designed to investigate whether thermal heterogeneity is present in pa-
tients (pts) with and (AVS) by the first human application of an aortic valve
thermography catheter.
Methods: The study population consisted of 10 pts with AVS undergoing di-
agnostic catheterization (mean age: 74.2 ± 8.1 yrs) and 8 pts without AVS
(mean age 70.1 ± 9.3 yrs) undergoing diagnostic catheterization for the evalu-
ation of chest pain. In pts with AVS an echocardiography was performed before
the catheterization, and mean and maximal pressure gradient was estimated.
Temperature measurements were performed by an aortic valve thermography
catheter, previously validated. This thermography catheter is 8F in diameter
and its proximal part is attached to a connector with a hemostatic valve and to
a connector for the thermistor lead-wires. A steering arm passes through the
hemostatic valve, and through the lumen of the catheter and is attached to the
tip of the catheter. The distal 20 cm of the shaft of the catheter consist of a soft
non-thrombotic material and enable this distal part to be curved to 90°. The
thermistor lead-wires end to the connector and pass through the lumen of the
catheter. The thermistor probe is positioned at the tip of the catheter. Manip-
ulation of the steering arm at the proximal end enables the distal end of the
catheter to be altered by remote control so that the thermistor is in contact with
the aortic valve or aortic wall. Temperature was measured at different sites of
the aortic valve and also on the wall of the ascending aorta. The maximum dif-
ference between the temperature of aortic valve and aortic wall was designated
as temperature difference (TD).
Results: The procedure of temperature measurement of the aortic valve and
the aortic wall in the ascending aorta was successful, without any complications
in the whole study group. TD was increased in pts with AVS compared to the
subjects without AVS (0.54 ± 0.5 vs 0.05 ± 0.01°C, p < 0.01). Moreover, in pts
with AVS the mean and maximal pressure gradient was not correlated with TD.
Conclusions: The first human application of an aortic valve thermography
catheter was successful and uncomplicated. Thermal heterogeneity is fre-
quently found in human aortic valves in pts with AVS. Further research is war-
ranted in order to evaluate this phenomenon during the progression of aortic
valve stenosis.

227 Do really statins reduce the progression of aortic
stenosis? A need for a prospective randomized trial

F Antonini-Canterin, P. Faggiano, D. Pavan, R. Piazza, A. Bolls, A. Ciavattone,
A. Ruggiero, G.L. Nicolosi. Ospedale Civile, Cardiologia, Pordenone, Italy

Background: It has been recently suggested in a retrospective study of 57
statin-treated patients with mild to moderate aortic stenosis (AS) that statins
could slow the progression of AS (Circulation 2001; 104:2205-9).
Methods: From our echocardiographic database (1988-2001) we obtained 95
statin-treated patients with mild to moderate AS (initial peak aortic velocity 2-
3.9 m/s) and with at least two examinations >6 months one apart of the other
(61 males, 34 females, mean age 67.6 ± 8.6 years, mean follow up 54 ± 36
months; initial aortic valve area 1.28 ± 0.26 cm 2 ). As control group we randomly
selected, from the remaining 759 patients with an initially similar degree of AS
and with at least two examinations, 95 sex-age matched patients who did not
receive treatment with a statin (61 males, 34 females, mean age 67.5 ± 8.7
years, mean follow up 51 ± 34 months; initial aortic valve area 1.28 ± 0.25
cm2 ).
Results: The rate of increase of peak aortic velocity was 0.15 ± 0.26 m/s/year
in the statin group and 0.15 ± 0.20 m/s/year in the control group (p=ns). The
rate of decrease of aortic valve area was - 0.074 ± 0.095 cm 2/year in the statin
group and 0.069 ± 0.074 cm 2/year in the control group (p=ns). The mean value
of aortic valve area at the end of the study was 1.01 ± 0.31 cm 2 in the statin
group and 1.04 ± 0.30 cm2 in the controls (p=ns). A pattern of rapid progression
of AS (increase of peak aortic velocity > 0.3 m/s/year) was observed in 20/95
(21 %) of statin-treated patients and in 15/95 (16%) patients who did not receive
statins (p=ns). A major clinical end point (death or aortic valve replacement)
was found in 21/95 statin-treated patients (22%) and in 13/95 (14%) not treated
patients (p=ns).
Conclusion: Despite the theoretical potential benefits of statins on aortic valve
lesion, our study does not confirm the first results about their slowing effect
on the progression of AS. A prospective randomized controlled trial is then
necessary before to extend the indications of statins to patients with AS.
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FACILITATED AND RESCUE PERCUTANEOUS
CORONARY INTERVENTION IN ACUTE MYOCARDIAL

INFARCTION

255 Effects of facilitated percutaneous coronary intervention
on myocardial perfusion and clinical outcome in patients
treated with tenecteplase and eptifibatide for acute
myocardial infarction

U. Zeymer', F. Van de Werf 2 , R.P. Giugliano 3 , M.T. Roe 4 , M.M. Kitt',
J.T. Strony 6 , R.A. Harrington 4 , E. Braunwald 3 on behalf of the INTEGRITI
Investigators. t Klinikum Kassel, Medizinische Klinik II, Kassel, Germany;
2Ziekenhuis Gasthuisberg, Cardiology Univisitair, Leuven, Belgium; 3Brigham
and Women's Hospital, Cardiovascular Division, Boston; 4Duke Clinical
Research Institute, Durham; 5Cor Therapeutics, Inc., South San Francisco;
6Schering-Plough Resarch Institute, Kenilworth, United States of America

Background: Recent data suggest that patients with ST elevation myocardial
infarction (AMI) arriving in the cath-lab already with TIM] 3 flow of the infarct-
related artery have a higher success rates of PCI and an improved clinical
outcome. These findings have renewed the interest in facilitated percutaneous
intervention (PCI) following medical reperfusion therapy.
Methods: Patients with AMI < 6 hrs were treated with different combinations
of reduced-dose tenecteplase and double-bolus regimens eptifibatide in the
INTEGRITI study. After patients underwent protocol-mandated angiography at
60 min, facilitated PCI was performed at the discretion of the investigator. We
report the results of 97 patients with PCI at 60-90 min after start of thrombolysis.
Results: TIMI 2 or 3 flow before PCI was observed in 21% and 65% of the
patients, respectively. Complete (> 70%) ST resolution was seen in 52% before
PCI. The intervention was successful in all patients. A stent was implanted in
84/97 of the patients. After PCI all patients had a patent infarct-related artery
with TIMI 2 and 3 flow in 9% and 91% of patients, respectively. This resulted in a
rate of 81% complete ST resolution 90 min after PCI. Until day 30 we observed
5 deaths, no reinfarction, 1 re-PCI and 3 CABG. TIMI major bleeding occurred
in 4 patients.
Conclusion: Facilitated PCI after combination therapy with eptifibatide and
reduced-dose tenecteplase is associated with a high rate of epicardial coronary
artery patency and myocardial tissue reperfusion and a low rate of reinfarctions
and re-interventions. The impact of this combined medical and interventional
approach on clinical outcome in patients with AMI will be evaluated in a phase
III study (ADVANCE-MI).

256 Microvascular no-reflow phenomenon and myocardial
injury after facilitated angioplasty in patients with acute
myocardial infarction

J. Zalewski 1 , D. Dudek 2 , N. EI-Massri 1 , W. Zajdel 1 , T. Przewlocki 1 ,
W. Piwowarska' , J. Dubiel 3 , K. Zmudka 1 . t St. John Paul Hospital II, Institute
of Cardiology, Krakow, Poland; 2 lnstitute of Cardiology, Krakow, Poland;
3 Institute of Cardiology, Krakow, Poland

Drug-facilitation of coronary angioplasty in acute myocardial infarction (AMI) is
expected to reduce microvascular no-reflow and thus myocardial injury.
We compared invasively-determined parameters of coronary flow (TIMI scale
and corrected TIMI Frame Count, CTFC [frame]) and perfusion (TIMI Myocar-
dial Perfusion Grade, TMPG) with biochemical injury (area under the curve of
CK-MB release within the first 24 hours, CK-MB24 [U/I x h]) and echocardio-
graphic LV function (ejection fraction, EF [%] 48 hours after the procedure) in
126 consecutive patients (pts) with AMI (mean age 57.1±10.1 years). All pts
(52 pts with anterior, 18 pts with lateral and 56 pts with inferior AMI) received
half-dose of actilyse plus abciximab before coronary angiography. PCI was sub-
sequently performed in 111 pts.
TIMI-3 was achieved in 73 [65,8%] before and 104 [93,7%] pts after PCI, TIMI-
2 in 17 before and 7 pts after PCI, and TIMI-0/1 in 21 befor and 0 pts after
PCI. TMPG-3 was achieved in 63 [56,8%] before and 55 [49,9%] pts after PCI,
TMPG-2 in 22 before and 31 pts after PCI and TMPG-0/1 in 26 before and 25
pts after PCI. CTFC was 26,1±15,3 before and 19,2±11,3 after PCI (p<0.05).
Mean EF in TMPG-3 vs. TMPG<3 pts was 62.8±9.4 vs 56.3±7.4 (p<0.001)
whereas CK-MB24 was 2316±1205 vs. 2895±1773 (p=0.015). Mean EF in
TIMI-3 vs. TIMI<3 was 60.9±8.1 vs. 56.9±10.3 (p=0.03). The table shows the
values of mean EF and CK-MB24 in relation to TIMI before and TMPG after
PCI.
EF, CK-MB24 in relation to TIMI and TMPG

TIMI-3 before PCI TIMI<3before PCI TIMI<3before PCI TIMI<3before PCI

EF [%] 	 EF [%] 	 CK-MB24 [U/I x h] CK-MB24 [UA x h]
TMPG-3 after PCI 62.5±7.5 (n=48) 65.1±6.4 (n=7) 2206.4±1010.1 3139.8±1632.4
TMPG<3 after PCI 57.8±8.4 (n=25) 55.6±10.2 (n=31) 2851.4±1650.3 2984.9±1551.3

For abbreviations see text of abstract

Conclusion: Achievement of high TMPG with facilitated PCI in AMI is associ-
ated with limited myocardial injury independent of initial TIMI flow.

257 Prehospital thrombolytic/abciximab therapy in
comparison to PTCA/stent after combined prehospital
thrombolysis in acute myocardial infarction

H. Thiele 1 , L. Engelmann 2 , K. Eisner', K. Rahimi 1 , M. Hartmann 3 ,
D. Pfeiffer 4 , E. Boudriot', G. Schuler'. 'Heart Center, Internal
Medicine/Cardiology, 2Intensive Care Medicine, University of Leipzig, Leipzig,
Germany; 3Stadt. Klinik St. Georg, Internal Medicine, Leipzig, Germany;
University of Leipzig, Cardiology, Leipzig, Germany

Background: Prognosis in acute myocardial infarction (AMI) is mainly deter-
mined by early reperfusion and the restoration of a normal blood flow in the
infarct related artery. However, reperfusion therapy for AMI with thrombolysis
has been shown to achieve a 50% TIMI-3-flow only. Early trials combining
thrombolysis and PTCA have failed to show a mortality benefit mainly due to
encountered bleeding complications. Since the reduced fibrinolytic therapy in
combination with a platelet glycoprotein Ilb/Illa inhibitor (COMBO) has recently
shown to reduce the rate of AMI related complications, "facilitated" PTCA with
stent implantation needs new evaluation.
Methods: Since 12/2000 110  patients with an AMI were randomized in Leipzig,
Germany within 6 hours after symptom onset to either a prehospital COMBO
(half dose Reteplase + abciximab) with in-hospital conservative therapy (n=54)
and elective cardiac catheterization or a prehospital initiated COMBO therapy
with immediate in-hospital "facilitated" PTCA plus stent implantation (n=56).
Results: Three patients (3%) had to be excluded due to ECG-
misinterpretation. Mean time from symptom onset to medical aid was 112±80
min in COMBO only in comparison to 105±40 min in the COMBO+stent group
(p=n.s.). In the COMBO only group 12 patients (22%) had to undergo rescue-
PTCA due to failed thrombolysis. In the COMBO+stent group mean TIMI-3-
flow before intervention was 55% and after 94%, respectively. Mean CK ex-
pressed as area under the curve was 959±900 in the COMBO only versus
610±490 Kmolh/I in the COMBO+stent group (p=0.059). Four patients in the
COMBO+stent had a major bleeding and 2 patients in the COMBO only group
(p=n.s.). Mortality and target vessel revascularization procedures were similar
in both groups.
Conclusion: The prehospital combined thrombolytic therapy with abciximab is
feasible and initial results suggest that a "facilitated" PTCA results in smaller
myocardial infarctions as measured by CK-release without excess in encoun-
tered complications.

258 Abciximab initiated before transportation of patients
with myocardial infarction for treatment by primary
angioplasty improves clinical outcome

S.M.L.A. Beeres, P.V. Oemrawsingh, D. Atsma, J.W. Jukema, E.E. van der
Wall, M.J. Schalij. Leiden University Medical Center, Dept of Cardiology,
Leiden, Netherlands

Background: Abciximab given before primary angioplasty with stent place-
ment for myocardial infarction (MI) improves clinical outcome. This study was
done to compare the outcomes after abciximab initiated before transport for
primary percutaneous intervention with abciximab started after arrival in the
catheterization laboratory.
Methods: 6 month clinical outcome was evaluated of all patients (pts) with ex-
tensive anterior MI, referred for direct angioplasty (n=370), in whom abciximab
was initiated either on arrival at our catheterization laboratory (Group A) or at
referring hospitals before transport to our tertiary care center (Group B). All pts
were treated with an abciximab bolus of 0.25 mg/kg I.V. followed by infusion of
0.125 .g/kg/min I.V. for 12 brs.
Results: From May 1999 to September 2001, 270 pts (age 61±9 yr; 76% Male)
were transported without abciximab prior to transport (group A) and 100 pts
(age 61±10 yr; 68% Male) in whom abciximab was started in the referring
hospital before ambulance transport. The ambulance transport time in both
groups was comparable (45±15 min, range 15-60 min). Established coronary
artery disease was more frequent in group B (n=38; 38%) compared to group A
(n=70; 26%; p=0.04), but other baseline characteristics were similar. Major vas-
cular complications occurred in 7% (n=1 9) of the pts in group A vs. 8% (n=8) of
the pts in group B (NS). In both groups the rate of revascularization procedures
within 6 months were similar (n=38; 14% vs. n=15; 15%, NS). In group A, acute
coronary syndromes within the first 6 months were more frequent compared to
group B (n=48; 18% vs. n=9; 9%; p=0.04). There was no difference in the mor-
tality rate between the groups (n=24; 9% vs. n=8; 8%; NS). The combined end
point of non-fatal cardiac events (acute coronary syndromes + any revascular-
ization) was more frequent in group A (n=96; 36%) in comparison to group B
(n=24; 24%; p=0.04). Survival without major adverse cardiac events (non-fatal
and fatal cardiac complications) was more likely in group B (75%) than in group
A (64%; p=0.04).
Conclusion: Abciximab initiated before transportation for primary angioplasty
improves 6 month clinical outcome in pts with acute anterior wall myocardial
infarction. Although no mortality difference could be demonstrated in this anal-
ysis, it still provides an argument for starting abciximab as early as possible and
if applicable before transportation to a tertiary care center for percutaneous in-
tervention in pts with extensive MI.
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259 Facilitated PTCA in acute myocardial infarction.
A meta-analysis of available studies

G. Casella 1 , A. Capecchi 2 , F. Ottani 3 , P. Sangiorgio 2 , P.C. Pavesi 2 ,

D. Bracchetti 2 . 'Cardiology Ospedale Maggiore, Bologna, Italy; 2 Ospedale
Maggiore, Cardiology, Bologna, Italy; 3Ospedale San Bortolo, Cardiology,
Vicenza, Italy

Background: The rapid restoration of normal blood flow in the infarct-related
artery is the main objective in the treatment of patients with Acute Myocar-
dial Infarction (MI). This goal is usually accomplished with either fibrinolytics or
with primary angioplasty (PTCA). However, both methods have several draw-
backs. Recently, the term "facilitated PTCA" has emerged to describe a number
of different strategies that aim to use pharmacologic agents (fibrinolytics, GP
Ilb/Ilia inhibitors) to improve the outcome of early PICA in acute MI. However,
to date there are only small, preliminary studies assessing different combina-
tion of pharmacologic strategies that compared facilitated PTCA with standard
treatment and results are variable. Thus, the present investigation refines these
values by means of a formal meta-analysis.
Methods: Six studies were considered suitable for analysis. Odd Ratios (OR)
were calculated for 30-days follow-up. Primary end points were a composite
of death and non-fatal MI as well as major bleedings, as considered in every
single study. Secondary end points were a composite of death, reinfarction
and target vessel revascularisation, according to single study definition, and
individual cardiac events as well.
Results: A total of 2332 patients were included. At 30 days, the OR for death
and non-fatal MI was 0,70 (95% Confidence Interval [IC], 0,50-0,98, p=0,04) in
favor of facilitated PICA. On the other hand, major bleedings were more fre-
quent in patients treated with facilitated PICA (OR 1,16, 95% Cl, 0,84-1,60,
p=NS). According to secondary end points, there was a trend toward less mor-
tality (OR 0,70, 95% Cl, 0,45-1,10, p=NS) and less non-fatal MI (OR 0,70, 95%
Cl, 0,43-1,13, p=NS) in favor of facilitated PICA. Revascularisations were sig-
nificantly less frequent (OR 0,50, 95% Cl, 0,33 -0,74, P=0,0006) in patients
treated with facilitated PICA compared to standard therapy.
Conclusions: According to 30-days clinical outcomes, the present meta-
analysis demonstrates that facilitated PICA has a superior clinical efficacy
compared to standard treatment in acute MI. However, our conclusions suffer
strong limitations due to consistent differences in pharmacologic treatments ap-
plied and the underpowered sample size of each trial. Therefore, randomized,
adeguately sized trials, to specifically test the safety and efficacy of facilitated
PTCA and the correct target population, should be performed. In fact, the logis-
tical and economical rebounds of a widespread application of facilitated PICA
are enormous.

2 00 Rescue angioplasty for failed fibrinolysis: can we
identify those patients who do not benefit?

A.G.C. Sutton, P.G. Campbell, J.A. Hall, A.A. Harcombe, R.A. Wright, M.A. de
Belder. James Cook University Hospital, Cardiothoracic Division,
Middlesbrough, United Kingdom

Introduction: There is no consensus regarding the management of patients
with acute ST segment elevation myocardial infarction who have early evidence
of failed fibrinolysis (FF). Clinical studies of rescue angioplasty (RA) to date
suggest low mortality with a successful procedure, but high mortality with a
failed procedure. Whether this reflects a high-risk group or harm in some pa-
tients is unclear.
Methods: Clinical variables from a large cohort of patients undergoing angiog-
raphy after FF were analysed to determine the characteristics of patients who
did not benefit from RA.
Results: 324 patients (219M, 95F, mean age 62.6 yr) underwent emergency
coronary angiography for FF Mean treatment times were: (a) onset of pain to
lysis 206 mins; lysis to cath lab 196 mins; onset of pain to cath lab 405 mins.
30-day mortality was 9.9% (n=32). 84 patients had TIMI 3 flow in the infarct-
related vessel (IRV). 240 patients had < TIMI 3 flow. RA was attempted in
220 patients with < TIMI 3 flow ("RA cohort") and not in the remaining 20,
either because angiography produced TIMI 3 flow (n=6) or the anatomy was
unsuitable (n=14). Of the RA cohort, 178 (81%) had a successful RA procedure
(no death/emergency CABGITIMI 3 in IRV) [Group A]. 41 underwent RA but
final flow was < TIMI 3 [Group B]. 30-day mortality for A and B was 8.5% (n=15)
and 29.3% (n=12). 30-day mortality in the RA cohort was 12.3% (n=27). In the
84 with initial TIMI 3 flow, 30-day mortality was 4.8% (n=4). Group B patients
were significantly older than Group A patients (mean 66.1 vs. 61.2, p=0.004),
had longer pain - lysis times (mean 251 mins vs 203 mins, p=0.06), were more
likely to be diabetic (22% vs. 9%, p=0.028) and were less likely to be current
smokers (22% vs. 30%, p=0.048). Lysis - lab times were similar in Group A and
Group B (210 and 221 mins). Pain - lab times were longer in Group B (470 vs.
419 mins, p=0.05) reflecting the longer pain - lysis time.
Conclusion: Failure to obtain adequate antegrade flow during attempted res-
cue angioplasty for failed fibrinolysis is more likely in long pain to lysis times,
increasing age, diabetics and non-smokers. Clinical variables may be helpful in
selecting patients for a strategy of rescue angioplasty after failed fibrinolysis.

THE SPECTRUM OF INFECTIVE ENDOCARDITIS

274 Short-term prognosis of infective endocarditis in a
one-year French prospective cohort

F. Delahaye 1 , F. Alla 2 , C. Selton-Suty 3 , F. Lacassin°, I. Beguinot 5 , V. Le
Moing 6 , J.L. Mainardi 7 , B. Hoen 8 on behalf of AEPEI Study Group. 'Hopital
Louis Pradel, Lyon, France; 2CHU Nancy, Nancy, France; 3Chu
Nancy-Brabois, Cardiology Dept., Nancy, France; 4Noumea, Nouvelle
Caledonie, France; 'CHU, Reims, France; 6 CHU, Montpellier, France; 7HEGI9
Paris, France; 8 Hopital Jean Mermoz, Besancon, France

Objective: To study the short-term prognosis of infective endocarditis (IE) in a
large unselected cohort.
Methods: We collected data on all patients hospitalized for IE during year 1999
in several French regions. For each patient, a case report form was filled in by
the clinician (clinical and echocardiographic data) and by the microbiologist
(microbiological data). Only definite IE according to the Duke criteria were in-
cluded (559 cases). Tested variables were: age, gender, comorbidities, cardiac
history, at-risk procedures and situations, severity of IE (maximal NYHA class,
left ventricular ejection fraction, blood creatinine level > 180 µmol/I, Glasgow
score, septic shock), vascular phenomena (embolisms, mycotic aneurysm...),
immunologic phenomena (glomerulonephritis, Osler's nodes, rheumatoid fac-
tor...), signs of infection (C-reactive protein > 120 mg/I, white blood cells
> 10,000...), echocardiography findings (location, abscess, prosthesis dehis-
cence...), and microorganism.
Results: Mean hospital length of stay was 49.7 ± 43.5 days (range: 1-433).
In-hospital lethality rate was 17%. In multivariate analysis, it was significantly
influenced by: diabetes mellitus: odds ratio: 7.5 [95% confidence interval: 2.5-
22.2]; history of immunodepression: 3.5 [1.6-7.6]; type I septic shock: 4.2 [2.1-
8.7]; Glasgow score < 8: 2.4 [1.2-4.7]; history of congestive heart failure: 2.5
[1.3-4.7]; NYHA class III or IV: 2.4 [1.4-4]; C-reactive protein > 120 mg/I: 2.8
[1.6-5.1]; mitral location: 1.8 [1.1-3]; intracranial hemorrhage: 8.8 [2.3-34.5].
During the initial hospital stay, 47% of the patients were operated on. The
surgery rate was significantly influenced by: age: (ref: <60 years) 60-70 years:
0.48 [0.29-0.80]; 70-80 years: 0.36 [0.22-0.59]; >80 years: 0.03 [0.01-0.14];
history of dyslipidemia: 2.1 [1.1-3.8]; history of native valve disease: 1.5 [1-2.3];
NYHA class III or IV: 2.9 [1.8-4.5]; aortic location: 3.3 [2.1-5.2]; mitral location:
2.3 [1.5-3.6]; abscess at echocardiography: 2.9 [1.6-5.1]; white blood cells >
10,000: 0.6 [0.4-0.9]; embolism other than cerebral, coronary, lower limbs, pul-
monary: 2.0 [1.1-3.5]; intracranial hemorrhage: 0.2 [0-0.8].
Conclusion: Our analysis confirms several variables as factors that influence
the lethality rate (e.g., intracranial hemorrhage, heart failure...) or the surgery
rate (age, embolisms...). But our multivariate analysis shows interesting find-
ings: when other prognostic variables like comorbidities are taken into account,
the outcome of IE may be similar whatever the responsible microorganism.

275 Long-term results of homograft aortic valve replacement
for endocarditis

C. Thomsen, H. Naegele, R. Schomburg, W. Rodiger, V. Doring,
H. Reichenspurner. Universitatsklinikum Eppendorf, Herzchirurgie, Hamburg,
Germany

Background: Homografts were considered to be the ideal aortic valve substi-
tute. Especially in active endocarditis their pre-treatment with antibiotic solu-
tions and their ability to mold well into the fragile infected aortic annulus was
thought to be of advantage. However there are sparse data on the long-term
course of this valve type especially in regard to recurrent endocarditis.
Methods: Between 1990 and 1997, a total of 90 cryopreserved aortic homo-
grafts were implanted (mean patient age 44±14 years). N=26 had active infec-
tive endocarditis (group 1), out of these n=8 prosthetic valves were affected.
N=64 had non-endocarditic valve lesions (group 2). In a prospective study pa-
tients were examined clinically and echocardiographically at yearly intervals
(mean 5.3±3.6 years). Follow-up was complete in 85 cases (94%).
Results: 30-day mortality was 4% in group 1 and 5% in group 2. There were
eight late deaths in group 1 and five in group 2. Eight patients in group 1 un-
derwent reoperation during follow-up: indications were recurrent endocarditis in
three patients, aortic insufficiency in two patients, aortic stenosis in two patients
and ventricular septal defect in one case. In group 2 sixteen reoperations were
caused by aortic insufficiency(n=7), homograft valve endocarditis(n=5), primary
malfunction(n=2), homograft stenosis(n=1) and combined lesions(n=1). At five
years actuarial freedom from homograft valve endocarditis was 75% in group 1
compared to 94% in group 2 (p<0.05).
Conclusions: Valve replacement in the presence of native and prosthetic en-
docarditis remains a surgical challenge. The role of homografts was question-
able since in our study a high rate of recurrent graft endocarditis and structural
valve deterioration led to subsequent reoperations in patients with endocarditis
as well as in cases with non-endocarditic valve lesions.
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276 Systemic arterial embolism in patients with infective
endocarditis. A reappraisal in a cohort over two decades

J. Fabri, V.S. Issa, M. Grinberg, D. Favarato, P.M.A. Pomerantzeff,
A.J. Mansur. University of Sao Paulo Medical School, Heart Institute (InCor),
Sao Paulo, Brazil

Emboli is one of the complications that may occur in patients with infective
endocarditis, associated with significant morbidity and mortality. Surgical treat-
ment may be indicated in some patients. There are few recent reports of em-
bolism in large series of patients with infective endocarditis. We evaluated clin-
ical characteristics of systemic arterial embolism in a large cohort of patients
over the last two decades.
Methods - we studied systemic arterial embolism in 824 episodes of infec-
tive endocarditis, from October 1978 to December 2001. The ages of the pa-
tients ranged from 0.1 to 84 (36.6 ± 17.7) years; 533 (65%) occurred in men
and 291 (35%)in women. The infecting microorganisms were the streptococci
in 329 (40%) episodes, enterococci in 57 (7%), S. aureus in 144 (17%), S.
epidermidis in 65 (8%) and others in 132 (16%). In 97 (12%) the infecting mi-
croorganism was not identified. Surgical treatment was performed in 311 (38%)
patients. Prosthetic valve endocarditis occurred in 279 (34%) episodes. Overall
214 (26%) patients died.
Results - 144 (17%)emboli were observed, 79 (55%)of them to the central ner-
vous system and 65 (45%) to other arteries. Forty-one (28%) complications oc-
curred before hospital admission, 20 (14%) on the day of admission, 31 (22%)
before day 7 of hospitalization, 23 (16%) between days 7 and 15, 9 (6%) be-
tween days 16 and 21, 8 (6%) between days 22 and 28, 12 (8%) after 28 days.
Fifty-five (38%) patients died.
The frequency of emboli was higher in prosthetic valve endocarditis (62/144,
43%) relative to native valve endocarditis (82/144, 57%)(p=0.01), in patients
operated upon (62/144, 43%) relative to those submitted to medical treatment
(82/144, 57%)(p=0,04), and in patients who died (55/144, 38%)relative to the
survivors (89/144, 62%)(p=0.0002), and was not associated with age, sex and
distribution of the infecting microorganisms.
In conclusion, the incidence of embolism in this series was 17% and decreases
over time; a significant proportion of embolism occurred before hospital admis-
sion or on the day of admission. Prosthetic valve endocarditis was associated
with a higher rate of embolism; mortality was also higher in patients with em-
bolism.

277 Aorto-cavitary fistulization in complicated endocarditis.
Clinical and echocardiographic features and prognostic
factors of mortality

I. AngueraI, J.M. Mird 2 , I. Vilacosta 3 , C. Sarria 4 , T. Ripoll 5 , J.A. San
Roman 6 , M. Anguita 1 , A. De Alarcon 8 on behalf of Spanish Endocarditis
Aorto-cavitary Fistula Working Group. 'Hospital de Sabadell, Cardiology,
Sabadell, Spain; 2Hospital Clinic, Infectious Diseases, Barcelona, Spain;
'Hospital Clinico San Carlos, Cardiology, Madrid, Spain; °Hospital La
Princesa, Cardiology, Madrid, Spain; SPoliclfnica Miramar, Cardiology, Palma
de Mallorca, Spain; 6 Hospital De Valladolid, Cardiology, Valladolid, Spain;
7Hospital Reina Sofia, Cardiology, Cordoba, Spain; 'Hospital Virgen del
Rocfo, Internal Medicine, Sevilla, Spain

Background: Spread of infection in infective endocarditis (IE) from valvular
structures to the surrounding perivalvular tissue results in periannular com-
plications, which may rupture internally with the subsequent development of
aorto-cavitary fistulas.
Objective: To investigate the clinical, echocardiographic and microbiologic fea-
tures and prognostic factors of in-hospital mortality in patients with IE and
aorto-cavitary fistulization.
Methods: Retrospective and multicentre cohort study at 11 Spanish Hospitals.
Patients with IE and aorto-cavitary fistula diagnosed by TTE or TEE were in-
cluded. A descriptive analysis of clinical, echocardiographic, microbiologic and
evolutive variables and an univariate analysis of prognostic factors of in-hospital
mortality were performed.
Results: Fifty-six patients were identified since 1992, representing 2.2% of all
cases of IE, 39 (69%) were male, mean age 50.3 years (range 18-77). Pros-
thetic valve endocarditis was present in 24 (42%) cases and native valve IE
in 32 (57%). All patients had aortic valve involvement and 18 (32%) had mul-
tivalvular infection. Embolic phenomena and complete AV block previous to
surgery were detected in 12 (21%) and 7(12%) cases. Congestive heart fail-
ure (CHF) was present in 34 (60%). Streptococci were detected in 18 (32%)
cases, S. aureus in 12 (21%), S. epidermidis in 12, and other microorganisms
in 9 (16%). No pathogen was isolated in 4 cases. Echocardiography detected
grade III or IV valvular regurgitation (VR), vegetations >10 mm and periannular
abscesses in 26 (46%), 25 (44%) and 44 (78%) cases. Fistula developed from
the right, left and non-coronary sinuses of Valsalva in 20, 17 and 19 cases. Fis-
tulas communicated with the right atrium in 15 (26%) cases, right ventricle in 14
(25%), left atrium in 12(21%) and left ventricle in 14 (25) % patients. There were
7 multiple fistulas and a ventricular septal rupture was also present in 9 (16%)
cases. Surgery was performed in 52 (93%) patients using different techniques
(closure and valve replacement). Overall mortality was 39%. Mortality for na-

tive and prosthetic valve endocarditis was 34% and 45% respectively (p=NS).
There was no relationship between the involved sinus of Valsalva and higher
mortality. Mortality in patients with CHF and with severe VR was 47% and 38%,
respectively.
Conclusions: Aorto-cavitary fistulization in complicated IE with periannular
extension occurs in patients with high grade of local destruction. It is asso-
ciated with severe complications, increased requirement of surgery and high
in-hospital mortality.

278 Long-term prognosis of patients with prosthetic versus
native valve infectious endocarditis after initial
successful therapy

R. Moreno, J. Zamorano, C. Almeria, J.L. Rodrigo, V. Serra, D. Herrera,
L. Alvarez, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

It is well known that prosthetic valve endocarditis (PE) has a worse in-hospital
prognosis than native valve endocarditis (NE). Our aim was to compare the
long-term prognosis of patients with PE vs NE.
The study group is comprised by 151 patients with endocarditis. Of them, 46
(30%) had PE and 105 (70%) NE. The mean follow-up after discharge was
3.1 years. Patients with PE were older (60+11 vs 48+20 yr, p<0.01), and had
a higher frequency of female gender (50% vs 27%, p<0.01), heart failure at
admission (59% vs 33%, p<0.01) and S. epidermidis as etiological germen
(24% vs 8%, p<0.01). Patients with NE were drug abusers more frequently
(37% vs 4%, p<0.01) and had S. aureus as etiological germen more frequently
(36% vs 20%, p=0.04). During hospitalization, no significant differences were
found between PE vs EN in mortality (22% vs 14%, p=NS), but surgery was
required more frequently in PE (65% vs 38%, p<0.01). Of interest, mortality
during follow-up was higher in PE (see figure and table).

Thus, the higher mortality rate of PE is specially observed during follow-up
rather than during hospitalization. This implies that a close follow-up of patients
with PE is needed after discharge.
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279 Incidence and characteristics of infective endocarditis in
pacemaker recipients in France

C. Selton-Suty 1 , X. Duval, F. Alla 3 , B. Hoen 4 , R. Ruimy 2 , C. Leport 2 ,

F. VandeneschI, F. Delahaye 5 on behalf of AEPEI study group. 'Chu
Nancy-Brabois, Cardiology Dept., Nancy, France; 2Hopital Bichat-Claude
Bernard, Paris, France; 3 CHU Nancy, Nancy, France; 4 Hopital Jean Mermoz,
Besangon, France; 5Hopital Louis Pradel, Lyon, France

Pacemaker (PM) infective endocarditis (IE) is a serious complication of perma-
nent transvenous pacing. The aim of our study was to evaluate the incidence of
definite PM-related IE and to compare characteristics of IE in pts with or without
PM leads involvement. We therefore reviewed all the charts of PM recipients
included in a cross-sectional prospective population-based survey on IE that
was conducted in 7 French regions (17 million inhabitants) in 1999. Based on
the results of echocardiographic and/or macroscopic and bacteriological data
from extracted material, IE was classified as PM-related or valvular-related.
Among 559 pts included in the database, 45 (8%) had a permanent PM. Inci-
dence of endocarditis was estimated at 460 cases/million of PM recipients/year.
Among those 45 pts, 32 had PM-related IE (gr 1; 17 PM alone, 9 PM + tricus-
pid, 6 PM + left heart valves) and 13 had only valvular-related IE (gr 2; 5 mitral,
4 aortic, 2 both mitral and aortic, 1 tricuspid alone, 1 unknown). Mean age was
69±12 yrs, similar in both groups. A valvular prostheses was present in 3 grl
and 8 gr2 pts. More than one previous surgical procedure on PM was recorded
in 21/30 (70%) vs 3/13 (23%) pts (p=0.01). A procedure-related complication
occurred in 8/30 vs 1/13 pts (p=0.23). For those 24 pts, mean delay between
last procedure and diagnosis of IE was shorter in gr 1 than in gr 2 (2.0 ±
2.0 vs 5.0 ± 3.3 yrs, p<0.04). Staphylococcus aureus was the causative micro-
organism of IE in 25 (78%) grl pts and in 5 (38%) gr2 pts (p=0.02). A vegetation
was seen at echo in 27 grl pts vs 9 gr2 pts (ns). An embolic event was noted in
12 grl (10 pulmonary, 3 others) vs 3 gr2 (3 others) pts (ns). PM was removed in
26 gri (81%) pts (19 surgically, 6 percutaneously, 1 unprecised) vs 2 gr2 (15%)
pts (1 surgically, 1 percutaneously) (p=0.0001). A new PM was implanted in 17
grl (12 with epicardial electrodes) vs 2 gr2 pts (1 epicardial). In-hospital death
occurred in 2 gri (6%) pts vs 3 gr2 (23%) pts (p=0.13).
Annual incidence of PM-related IE is intermediate between the incidence of
IE in the general population and on prosthetic valves. One third of IE in PM
recipients was considered as unrelated to PM and may not require PM removal.
Multiple procedures on PM increases the risk of PM-related IE. Surgical or
percutaneous PM removal remain the main procedure for treatment of PM-
related IE.

SUCCESS OF CORONARY STENTING: IS IMAGING
NEEDED?

280 Scintigraphic changes in myocardial perfusion after
coronary stent implantation

S. Zalci, E.E. Martinez 2 , J. Soares Jr 2 , M.C. Pinto Giorgi 2 , E. Ribeiro 2 ,

A. Esteves 2 , P.E. Horta 2 , J.A. Franchini Ramires 2 on behalf of Heart Institute
(InCor) University of Sao Paulo - Brazil. 'InCor, CATH Lab, Sao Paulo, Brazil;
2Heart Institute (InCor) University of Sao Paulo, Brazil

Early ischaemic defects at Myocardial Perfusion Scintigraphy (MPS) occur in 30
to 50% of patients submitted to balloon angioplasty. A high proportion of these
defects are not observed in scintigraphic studies performed after 3 months.
There is very little information regarding the incidence and natural history of
early ischaemic defects after coronary stent implantation.
Methods: 35 patients with reversible scintilographic perfusion abnormalities
(demonstrated by either exercise or pharmacologically by dipyridamole or
adenosine) were submitted to elective successful coronary angioplasty and
stenting. Patients underwent MPS within 48 hours after coronary stenting and,
again, after 3 months.
Results: In 9 patients (26%), MPS was normal early after stenting. Early mild
to moderate reversible myocardial defects were detected in 26 patients (74%),
of whom MPS findings were similar to pre-procedure in 8 (23%) and improved
in 18 (51%). Before the first 3 months post-procedure 6 patients (17%) under-
went new angioplastic studies preceded by MPS due to new onset angina. Of
these 6 patients, 5 presented with in-stent restenosis and 1 with a new obstruc-
tive lesion in a vessel not treated in the index procedure. In 5 of these patients,
the pre angio MPS revealed worsening of myocardial ischaemia. At 3 months,
when compared to early MPS, 6 additional patients were shown to have wors-
ening of the reversible perfusion defects. Control angiograms revealed stent
restenosis in all. In 23 patients (66%), MPS at 3 months were similar to early
MPS. Then, worsening of MPS when compared to early findings was observed
in 10 of 11 patients with new obstructive coronary lesions. 3 months after stent-
ing, MPS findings remained unchanged in 23 symptom free patients.
Conclusion: 1 - Early MPS was improved in 80% of patients when compared
to pre stenting MPS; 2 - Late worsening of myocardial scintigraphic perfusion
defects when compared to early MPS has a very high predictive value for in-
stent restenosis.

281 TI-201 redistribution patterns early after primary stenting
for acute myocardial infarction predict variable degrees
of contractility recovery

F. beygui 1 , C. Le Feuvre 1 , C. Maunoury 2 , G. Helft t , A. Vacheron l ,
J.P. Metzger 1 . ' Necker Hospital, Adult Cardiology, Paris, France; 2Necker
Hospital, Nuclear Cardiology Dept., Paris, France

We sought to study the relationship between different redistribution patterns
observed on stress-redistribution TI-201 scintigrams (SPECT), early after suc-
cessful reperfusion therapy for acute myocardial infarction (AMI), and late re-
gional contractility recovery.

Patient characteristics

Group I 	 Group II 	 Group III	 Group IV 	 p

(n=8)	 (n=7) 	 (n=21) 	 (n=5)

Age (y) 	 57±8	 53±7 	 58±10 	 54±4 	 NS
Symptom to reperfusion time (min) 209±102 	 253±129 207±108 	 178±19 	 NS
Peak creatin kinase (1W) 	 4390±2452 2241±2452 1945±1848 1718±1284 0.03

Methods: We studied 41 consecutive patients with successful primary stenting
for a first AMI and single vessel disease. All patients underwent dipyridamole
stress-redistribution SPECT 6-10 days after the AMI followed within 24 hours
by coronary angiography, showing absence of residual stenosis, and contrast
ventriculography. Coronary and left ventricular angiography were repeated at
6 months follow-up. Regional wall motion recovery was assessed by contrast
ventriculography.
Results: Early SPECT showed
fixed defects in 8 (Group I), stress
defects with rest redistribution in 7
(Group II), reverse redistribution in
21 (group III) and absence of de-
fect in 5 patients (Group IV). There
was a significant stepwise de-
crease in infarct size and increase
in contractility recovery from group
I towards group IV.
Conclusions: Late regional con- 	 Contractility recovery
tractility recovery, after successful
primary stenting for AMI, is predicted in a stepwise fashion by the analysis of
early TI-201 redistribution patterns.

282 Incomplete revascularization with coronary stenting in
multivessel coronary disease: value of exercise
myocardial scintigraphy

A. R. Galassi, A. Tomaselli, C. Grasso, S. Moshiri, G. Rodi, M. Gulisano,
C. Tamburino, G. Giuffrida. Ferrarotto Hospital, Cardiology Division, Catania,
Italy

Objectives: The aim of this prospective study was to evaluate, in patients who
undergo a planned strategy of staged percutaneous coronary revascularization
for multivessel coronary artery disease once stenting of the "culprit lesion" is
performed, if the execution of an exercise myocardial scintigraphy might be able
to predict those subjects with adverse events or need for further revasculariza-
tion procedures.
Methods and results: In 146 patients (mean age 60±9 years) with multives-
sel coronary artery disease who underwent incomplete revascularization with
coronary stenting from March 1997 to December 1999, an exercise 99mTc-
tetrofosmin SPECT scintigraphy was performed prospec-tively 4 to 6 months
after the revascularization procedure. Follow-up defined how time from scan-
ning until a cardiac event (cardiac death, non fatal myocardial infarction and
revascularization procedure), or patient response, lasted up to 45 months (me-
dian 15 months). A summed stress score, which takes into account the extent
and severity of perfusion defects, was calculated to estimate the severity of
perfusion abnormalities. Patients with normal scan were at low risk of cardiac
events as compared to patients with abnormal scan (yearly event rate 0.6%
vs 6.9%, respectively, p<0.05). Conversely no significant difference in cardiac
events was observed when negative and positive exercise tests were compared
(yearly event rate 3.5% vs 4.1 %, respectively, p=NS). Statistical analysis using
the Kaplan-Meyer survival curves showed a significant difference in event-free
survival between patients with normal and abnormal scan (p<0.05). With the
use of Cox proportional-hazards analysis, nuclear data provided significant in-
cremental prognostic value for cardiac events (chi-square = 34.85), as com-
pared to clinical (chi-square = 14.60), angiographic (chi-square = 19.73), and
exercise test (chi-square = 24.06).
Conclusions: In patients with incomplete revascularization procedures exer-
cise myocardial scintigraphy provides significant independent information con-
cerning the subsequent risk of cardiac events, with an annualized event rate
<1% for patients with a normal scan. Myocardial scintigraphy is able to predict
better than exercise test alone, the occurrence of cardiac events and to provide
incremental prognostic information after adjusting for clinical, angiographic and
exercise variables.
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283 Haemodynamic significance of in-stent lesions
compared to native coronary lesions. A myocardial
perfusion imaging study

K.C. Koch', K. Ersahin 1 , S. Krueger', W.M. Schaefer 2 , B. Nowak 2 , U. Buell z,
P. Hanrath' , R. Hoffmann'. ' University Hospital Aachen, Cardiology, Aachen,
Germany; 2 University Hospital, Nuclear Medicine, Aachen, Germany

Background: Lesion complexity determines the hemodynamic relevance of
a coronary lesion and in-stent lesions may be less complex than native le-
sions. This myocardial perfusion imaging study sought to determine whether
the known relationship between severity of a native lesion determined by an-
giography and its hemodynamic impact can be translated to a in-stent lesion.
Methods: We identified 169 patients with single vessel disease and no wall mo-
tion abnormalities in the target vessel territory which underwent stress Tc-99m
sestamibi single photon emission computed tomography within 2 months of an-
giography to determine the hemodynamic relevance of the lesion. 71 patients
had a in-stent lesion and 98 patients had a native lesion. Coronary lesions were
defined as hemodynamically relevant, if a reversible or partially reversible per-
fusion defect in the corresponding vessel territory was present on myocardial
perfusion imaging.
Results: Reference diameters and lesion length were similar for stent and na-
tive lesions. The threshold diameter stenosis with the highest accuracy for de-
tection of a hemodynamic relevant lesion was similar in both groups (stent:
58%, native: 59%). Receiver operator curve analysis yielded similar values for
the area under the curve (0.87, 95% confidence interval (Cl) 0.77-0.94 vs. 0.80,
95% Cl 0.70-0.87, respectively). Considering the threshold values for the an-
giographic diameter stenosis the sensitivity and specificity to detect a hemody-
namically significant stenosis was 91% and 85% for stent lesions versus 75%
and 78% for native lesions. Multivariable analysis of lesion and stress imaging
parameters yielded only diameter stenosis (odds ratio (OR) = 1.12, p<0.001)
and lesion length (OR = 1.21, p<0.01) as independent predictors for ischemia
during myocardial scintigraphy.
Conclusion: The threshold diameter stenosis of coronary lesions for reversible
defects during stress myocardial perfusion imaging is similar for stent and na-
tive coronary lesions and is at least as accurate in stent lesions as in native
lesions. Diameter stenosis and lesion length are the only predictors for hemo-
dynamic relevance of a lesion while lesion type being native or in-stent is no
independent predictor.

284 Magnetic resonance blood flow velocity after stent
implantation

E. Nagel, T. Thouet, C. Klein, S. Schalla, J. Hug, E. Wellnhofer, E. Fleck.
German Heart Institute, Cardiology - CMR, Berlin, Germany

In patients with coronary artery stents a noninvasive visualization of the coro-
nary arteries is not possible with magnetic resonance. Flow measurements
may be an alternative having the additional advantage to allow the determina-
tion of functional significance, rather than anatomical alterations of a stenosis.
Aim of the study was to determine coronary flow velocity reserve (CFVR) with
MR in patients after stent implantation.
Methods: In 38 patients after successful PTCA and stent implantation flow
velocity was determined at rest and under adenosine stumulation 5 mm dis-
tal to the stent using a phase contrast technique (Philips, ACS NT, 1.5 Tesla,
prospective navigator triggering, TE/TR/flip:6.9/11.5/40, spatial resolution 1 x
0.9 mm, temporal resolution 45 ms). Measurements were repeated after 3
months and compared to invasive coronary angiography. In 18 patients ad-
ditional invasive Doppler flow measurements were obtained.
Results: In 29 patients CFVR could be determined. After 3 months significant
differences were found between coronary arteries with and without restenoses.
Using a threshold of 1.5 for >50% stenoses and 1.2 for >75% stenoses a sen-
sitivity of 85% (83%), specificity of 89% (94%), and diagnostic accuracy of 86%
(90%) was reached. MR CFVR correlated well with the Doppler measurements
(r=0.87).

MR flow reserve vs Doppler flow reserve.

Conclusions: The determination of coronary artery flow and flow reserve after
stent implantation is feasible with magnetic resonance, correlates well with in-
vasive flow measurements and allows to detect restenosis with high diagnostic

285 Visualisation and assessment of stent patency using
multislice spiral computed tomography (MSCT)

M. Pasowicz 1 , P. Klimeczek 1 , T. Przewlocki 2 , M. Konieczynska 2 ,

A. Kozanecki 2 , P. Pieniazek 2 , K. Zmudka 2 , W. Tracz 2 . t The John Paul II
Hospital, Cardiac and Vascular Diseases, Krakow, Poland; I The John Paul II
Hospital, Institute of Cardiology, CM UJ, Krakow, Poland

The present study aimed to assess the diagnostic value of MSCT in non-
invasive evaluation of stent patency in comparison with conventional coronary
angiography (CCA).
Material and Methods: We evaluated 49 patients (10 women, age 40 to 65
years, mean age 57 SD 10 years) with 51 stents in native coronary arteries.
The patients were referred for CCA due to recurrent angina. One stent was
implanted in the left main coronary artery, 28 in the left anterior descending
artery (LAD), 15 in the right coronary artery, and 7 in the circumflex artery.
MSCT scans (Somatom Plus 4 Volume Zoom, Siemens Erlangen) were ob-
tained using Heart View software. Images were acquired throughout the entire
cardiac cycle and then reconstructed at diastole with retrospective ECG gating.
The stent was considered patent when contrast material was detected proxi-
mally and distally to the stent. MSCT scanning and coronary angiography were
performed by two separate teams and were evaluated in a blinded fashion.
Results In 3 patients (6%) data acquisition with MSCT was not satisfactory
(due to heart rate >65/min). In the remaining 46 patients (48 stents) - 3 stents
(all in LAD) were identified as occluded, whereas 45 stents were found patent
by MSCT. On angiography the same three stents were found occluded, and 45
stents were patent. The sensivity and specificity of MSCT in this group were
100%, respectively.

Stent in LAD 3D VRT.

Conclusion: As evidenced by our research MSCT may be a useful instrument
in assessing the patency of coronary stents, although this technique should still
be enhanced, with a view to facilitating an assessment of the inside of the stent
(detection of in-stent restenosis). MSCT may be used efefctively for screening
patients after stent implantation.

accuracy.
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ADDING NEW DRUGS TO BASELINE TREATMENT IN
HEART FAILURE

286 Acute haemodynamic effects of testosterone
administration in men with heart failure

P.J. Pugh', T.H. Jones 2 , K.S. Channer' . t Royal Hallamshire Hospital,
Department of Cardiology, Sheffield, United Kingdom; 2 University of Sheffield,
Academic Unit of Endocrinology, Sheffield, United Kingdom

Background: We have recently shown that testosterone administration may
improve functional capacity in men with chronic congestive heart failure (CHF),
in whom plasma testosterone levels may be relatively reduced. The mecha-
nism of benefit is not clear but may include beneficial haemodynamic effects of
testosterone. We have previously shown that testosterone acts as a vasodila-
tor in-vitro in systemic, coronary and pulmonary arteries. The purpose of this
study was to examine the acute effects of testosterone administration on central
haemodynamics in men with CHF.
Methods: Nine male patients with stable CHF (mean age 61.9 ± 10.1years;
ejection fraction 34.4 ± 12.6%) took part in a double-blind, placebo-controlled,
cross-over study. In each subject, a balloon flotation catheter was passed into
the pulmonary circulation and central pressures allowed to equilibrate for at
least one hour. Subjects received 2 x 30mg tablets of testosterone or placebo
via the buccal route. Heart rate, cardiac index and indices of left ventricular pre-
load and after-load were recorded at t=0, 30, 60, 120, 180, 240, 300 and 360
minutes. Measurements were repeated the following day with the second test
drug. The percentage change from baseline was determined at each time point.
For each parameter, the mean of all changes from baseline in all patients was
compared between active and placebo treatments, using paired t tests. Data
are presented as % change from baseline (mean ± SD).
Results: At baseline, mean cardiac index was 2.98 ± 0.53L/min/m 2 , mean
pulmonary capillary wedge pressure (PCWP) was 12.3 ± 6.3mmHg, mean
pulmonary artery pressure (PAP) was 23.4 ± 9.8mmHg. Active treatment pro-
duced a rapid rise in plasma testosterone from 11.4 ± 4.3nmol/L to a peak of
91.7 ± 39.1 nmol/L. There was no apparent period effect, nor treatment-period
interaction. There was no effect of testosterone on heart rate. Compared with
placebo, there was a small reduction in both systolic and mean arterial blood
pressure (-3.7 ± 9.7%, p=0.002; -3.5 ± 11.2%, p=0.01). In addition, there was
a significant reduction in systemic vascular resistance (-9.8 ± 19.6%, p<0.001)
and increase in cardiac index (+5.0 ± 12.9%, p=0.001). There was no effect of
treatment on PCWP, PAP or pulmonary vascular resistance.
Conclusion: In male patients with CHF, acute administration of testosterone
led to reduction in left ventricular after-load and augmentation of cardiac index,
with no apparent effect on left ventricular pre-load. These haemodynamic ef-
fects may contribute to the clinical improvements seen in men with CHF treated
with testosterone.

287 Effects of the addition of low dose of spironolactone on
brain natriuretic peptide and cardiopulmonary function
in patients with heart failure

M. Feola', A. Vado 1 , A. Deorsola', E. Menardi 1 , G. Visconti 2 , U. Milanese',
E. Uslenghi 1 . 'Santa Croce Hospital, Cardiology Dept., Cuneo, Italy;
2 Ospedale S. Croce, Radiochemical Labo. Dept., Cuneo, Italy

Low dose of spironolactone, in addition to standard therapy, reduces the car-
diac mortality in patients (pts) with congestive heart failure (CHF).The objec-
tives of this study were the evaluation if a low dose of spironolactone, in addition
to standard therapy, might modify the plasma level of brain natriuretic peptide
(BNP), the NYHA class and the cardiopulmonary (CP) function at CP test in
pts with CHF.
Sixty-one CHF pts (39 males, mean age 59.7) underwent echocardiography,
CP test and blood sample for BNP at the time of enrolment and after 6 months
of spironolactone therapy. Pts were in NYHA I-III and left ventricular ejection
fraction (LVEF) <40%. Plasma BNP concentration was determined by a use of
a specific immunoradiometric assay (Shionora). The peak oxygen consumption
(V02) and the oxygen pulse (P02) at CP test were analysed. The causes of
CHF were due to: 23 (37.7%) coronary artery disease; 19 (31.1%) dilatative;
18 (29.5%) hypertension; and 1 other. Fifty-two (85.2%) subjects were treated
with Angiotensin-converting-enzyme (ACE) inhibitor, 9 (14.8%) with blocking
Angiotensin-II receptor, 27 (44.3%) with digoxin. All subjects had a loop of di-
uretic and 35 (57.3%) assumed carvedilol. The therapy was maintained stable
during the study. The average dose of spironolactone was 30 mg/die. During
the six months period 7 pts interrupted the study: 1 pt died a cardiac death, 1

Baseline 6-month follow-up p

BNP (pg/ml) 45.7±57.3 18.6±26.8 0.014
LVEF (%) 28.8±7.6 36±10.8 0.001
NYHA class 2.2±0.58 1.7±0.5 0.0001
V02 (ml/kg/min) 17±5.8 17.4±5.3 0.64
P02 (ml/b) 9.1±4.4 9.7±3.6 0.36

pt had a myocardial revascularization and 5 pts for adverse effects. The results
of BNP, LVEF, NYHA class, V02 and P02 are depicted in the table.
In conclusion low dose of spironolactone in addition to standard therapy re-
duced the BNP level in CHF pts (p=0.01) and improved LVEF (p=0.001). This
therapy ameliorated the NYHA class (p=0.0001) without increasing the func-
tional parameters (V02 and P02) at CP. test.

288 Long-term, dose -dependent effects of spironolactone on
left ventricular function and exercise tolerance in
chronic heart failure patients

M. Cicoira', L. Zanolla 2 , A. Rossi 2 , G. Golia 2 , L. Franceschini 2 ,

G. Brighetti 2 , P.N. Marino 2 , P. Zardini 2 . t Division Clinicizzata di Cardiologia,
Dip scienze biomediche a chirurgiche, Verona, Italy; 2 Divisione Clinicizzata di
Cardiologia, Verona, Italy

Background: in severe chronic heart failure (CHF) spironolactone administra-
tion(SP) improves survival, but the underlying mechanisms are still not fully
understood. We aimed to assess whether SP may affect left ventricular (LV)
function and exercise tolerance in CHF patients. Methods: we prospectively
studied 106 outpatients with CHF. Patients were randomized to treatment with
SP, titrated up to 50 mg/die (group 1) or control group (group 2). A complete
echocardiography and a cardiopulmonary exercise testing with measurement
of peak oxygen consumption (V02) were performed at baseline and 12 months
after randomization. Results: LV end-systolic volume at baseline and at follow-
up was 188±94 mL and 171±97 mL in group 1 and 173±71 mL and 168±79
mL in group 2,respectively, p=0.03 for treatment group-by-time interaction). LV
ejection fraction at baseline and at follow-up was 33±7% and 36±9% in group 1
and 34±7 and 34±9 in group 2,respectively, p=0.02 for treatment group-by-time
interaction). At baseline, 9 patients in group 1 and 3 in group 2 had a restrictive
mitral filling pattern,a marker of severe diastolic dysfunction; at follow-up, three
patients in group 1 and no patient in group 2 improved the pattern; no patient
in group 1 and four patients in group 2 worsened the pattern (chi-square test,
p =0.02). Peak V02 significantly increased in patients treated with 50 mg of
spironolactone and decreased in group 2 (17.7±5.2 vs. 18.5±5.9 and 19.1±5.6
vs. 17.9±5.3, respectively; ANOVA: p=0.01). Conclusions: SP administration in
chronic heart failure patients decreases LV volumes and improves LV systolic
and diastolic function; furthermore, it improves exercise tolerance at the high-
est administered dose. Our data might help to explain the reduction in mortality
observed during aldosterone antagonism in CHF patients.

289 Hyperkalemia and impaired renal function during
treatment with spironolactone in patients with heart
failure: figures from a real world scenario

M. Svensson, F Gustafsson, D. Atar, S. Galatius, P. Hildebrandt.
Frederiksberg University Hospital, Div. of Cardiology E,
Frederiksberg-Copenhagen, Denmark

Background: Treatment with Spironolactone (SPL) is beneficial in patients with
severe congestive heart failure (CHF). In the RALES-trial SPL was well toler-
ated, particularly with regard to renal function and serum-K levels.
Aim: To investigate whether the reported low frequency of adverse effects dur-
ing SPL treatment in a heart failure population could be confirmed in an unse-
lected heart failure outpatient cohort.
Methods: We investigated 125 consecutive patients with CHF recruited from
our heart failure clinic. Inclusion criteria were LVEF <45% and treatment with
SPL. Mean age was 72.9 yrs (range 46.5-90.6), 27.4% were women. NYHA-
class distribution was: I: 5.7%; II: 43.9%; III: 46.3% and IV: 4.1%. Mean EF was
28.8±4.5%. Other medications included ACE-I in 64.0% and betablockers in
32.8%. Blood tests were performed bimonthly or more frequently if necessary.
Results: At baseline (BL) creatinine levels were 117.4±6.5 (mean±SD; cmol/I,
normal <130) and serum-K* was 4.1±0.3 mmol/l. The mean follow-up period
was 11 months, and the cumulative observation period was 73 SPL treatment
yrs. Mean peak s-creatinin was 160.2 p.mol/I (36.5% incr. from BL) and mean
peak s-K* was 4.89 (16.2% incr. from BL). 60 pts. were already on SPL when
admitted to the CHF clinic, with >30% receiving >25 mg/d. The remainder
were initiated on SPL, with 9% receiving a dose >25 mg/d. During the follow-
up period a total of 30.4% of the pts. developed hyperkalemia (>5 mmol/I),
with 4.8% having serum-K >6 mmol/l. 46.4% of all patients had an increase
of s-creatinine of >20%, and 17.6% increased >50%. These alterations in s-
creatinine and serum-K were not significantly more frequent in patients treated
with ACE-I or betablokkers or high-dose SPL (>100 mg/d).
Conclusion: SPL adverse effects (impaired renal function, increase in s-K')
are much more prevalent in our elderly CHF patient population than previously
reported. Care should be given to the continuous monitoring of electrolytes and
renal parameters.
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290 Effects of pentoxifylline in severe heart failure

K. Sliwa 1 , A. Woodiwiss 2 , G. Norton 2 , D. Badenhorst 2 , A. Kibirigi 3 ,

D. Skudicky 3 , C. Libhaber 3 , P. Sareli 3 . ' Baragwanth Hospital, Cardiology,
Johannesburg, South Africa; 2University of the Witwatersrand, Physiology
Dept., Johannesburg, South Africa; 3Baragwanath Hospital, Cardiology Dept.,
Johannesburg, South Africa

Background: Patients with severe (NYHA FC IV) heart failure have a more
than two-fold increase in cytokine concentrations in comparison to patients with
moderate heart failure. Whether pentoxifylline (a drug known to modulate cy-
tokines as TNF-alpha, IL-6, IL-1 0 and Fas/Apo-1) modifies the marked changes
in cytokines that occur in severe heart failure has to be determined.
Methods: In a prospective, randomised, double blind, placebo controlled study
we enrolled 18 consecutive patients with idiopathic dilated cardiomyopathy in
FC IV. All patients required admission to intensive care unit for at least 7 days
and intravenous inotropic support. Patients were randomised to pentoxifylline
(400 mg TDS) or placebo in addition to diuretics, digoxin and ACE-inhibitors.
Echocardiograms, radionuclide studies, TNF-alpha (in pg/mi) and Fas/Apo-1
(an apoptosis signalling receptor; in U/ml) plasma concentrations were deter-
mined on admission and after 1 month of treatment.
Results: There were no differences in baseline characteristics between the 2
study groups. Baseline ejection fraction of the study population was 16.8±8%,
and baseline plasma levels of TNF-alpha and Fas/Apo-1 were 19.0±12pg/ml
and 17.0±8U/ml. These levels were significantly higher compared to the con-
centrations we found previously in patients in FC II-Ill (p<0.001 for both). After
one month 3 patients died (2 in the placebo group). There was a significant
reduction in the TNF-alpha (16.7±3 to 8.0±2pg/ml, p<0.05) and Fas/Apo-1
(15.2±1 to 9.6±2 U/ml, p<0.05) plasma levels in the patients treated with pen-
toxifylline with no significant changes in the placebo group. This was associated
with a significant increase in ejection fraction in the pentoxifylline group (16.6±6
to 24.4±4, p<0.05).
Conclusion: In patients with severe heart failure treatment with pentoxifylline
is associated with a decrease in TNF-alpha and Fas/Apo-1 plasma levels and
improvement in systolic performance compared to placebo. However, higher
dose of pentoxifylline may be required to fully suppress the TNF-alpha and
Fas/Apo-1 plasma levels.

291 Beneficial effects of short-term inotropic support on
clinical status and on adrenergic drive in patients with
severe congestive heart failure

M. White, R. Ibrahim, H. Gosselin, M.C. Guertin, L. Whittom, A. Calderone,
N. Racine, A. Ducharme. Montreal Heart Institute, Research Center, Montreal
QC, Canada

Background: Short-term administration of inotropic support decreases symp-
toms and signs of congestion in patients with decompensated congestive heart
failure (CHF). It is unknown how these agents affect norepinephrine (NE) and
functional capacity early (3 days) and late (30 days) after treatment. The objec-
tive of this study was to investigate the effects of milrinone (M) or dobutamine
(D) on clinical status, functional capacity measured by a 6-minute walking test,
plasma NE and troponin T (TnT) levels in patients with CHF and class Illb or IV
symptoms requiring inotropic support.
Methods: Forty patients with decompensated heart failure for a mean dura-
tion of 12±12 days [median=10 days, NYHA class 3.8±1.2 (mean ± SD);
LVEF=24±8% were randomly assigned to receive M [0.6±1.0 µg/kg/min] or
D [9±2 µg/kg/min] for 72±29 hours. All patients received triple therapy (digi-
talis/ACE inhibitor/diuretics) and 6 (15%) received a beta-blocker. Plasma NE
and TnT levels were measured before the initiation of inotrope, 24 hours post-
inotropic support, and 30 days later. A 6-minute walk-test was performed 24
hours post-treatment with M or D and at 30 days.
Results: Both M and D improve NYHA class at 3 days (2.5±7) and 30 days
(2.7±0.7); (p<0.05 versus baseline). Six-minute distance walked improved sig-
nificantly from 3 days (237±96 meters) to 30 days (309±91 meters); p<0.001.
There was a trend in favor of M (p=0.09). Plasma NE decreased from 749±349
(BSL) to 659±432 (3 days), and 594±487 (30 days); p<0.001. The changes
in NE overtime was similar for M and D. TnT were slightly elevated at baseline
[0.2±0.3 mcg/L] but did not change significantly at 3 and 30 days in response
to inotropes.
Conclusion: Short-term administration of D or M provides clinical, functional,
and neurohumoral benefits which persist and even increase at 30 days. M and
D appear equally efficacious in this cohort of patients with low use of beta-
blockers and severe disease.

CURRENT INITIATIVES IN CARDIAC SURGERY IN THE
MANAGEMENT OF HEART FAILURE

292 Partial left ventriculectomy has favourable effects on
myocardial morphology one-year postoperatively: a
semiquantitative morphometric study

J.D. Vasiljevic', P. Otasevic 2 , Z.V. Popovic', S. Gradinac 3 , Z.B. Popovic 3 ,

R. Vidakovic 3 , M. Miric 3 , A.N. Neskovic 3 .'Institute of Pathology, Belgrade,
Yugoslavia; 2Dedin/e Cardiovascular Institute, Cardiovascular Research
Center, Belgrade, Yugoslavia; 3Dedinje Cardiovascular Institute,
Cardiovascular Research Center, Belgrade, Yugoslavia

In order to assess histological changes of the LV myocardium one-year follow-
ing partial left ventriculectomy (PLV) we compared, in semiquantitative fash-
ion, major morphometric parameters in the LV specimens taken during surgery
and endomyocardial biopsies (EMB) one-year postoperatively. The study group
consisted of 12 consecutive PLV survivors, who were predominantly male
(10/12), aged 46+12 years. Surgical operative specimens were taken from the
infero- and/or posterolateral wall of the LV, processed routinely and stained with
Masson-trichrome for better contrast. Postoperative LV EMB, 3-5 per patient,
were taken 12 months later and processed in exactly the same manner. The
following morphometric parameters were assessed: (1) degree of hypertrophy
and. attenuation of myocardial fibres (diameter); (2) nuclear evidence of hyper-
trophy (diameter); (3) myofibrilar volume fraction; (4) degree of degenerative,
vacuolar changes in cardiomyocites, and (5) fibrosis volume fraction. These
parameters were assessed semiquantitatively and graded in usual fashion (0-
none, 1-mild, 2-moderate, and 3-severe). Myofibrilar hypertrophy and attenu-
ation, as well as fibrosis and myofibrilar volume fraction, were interexclusive
(mutual score was maximum 4).
Results: Both NYHA class and EF were improved 12 months following
operation as compared to preoperative values (2.25±0.45 vs. 3.33±0.69,
p<0.001, and 34±10% vs. 21±9%, p<0.001, respectively). Semiquantitative
morphometric analysis demonstrated postoperative decrease in the degree
of myofibrilar attenuation as compared to preoperative values (1.50±0.52 vs.
2.42±0.67, p<0.01), as well as postoperative decrease in fibrosis volume frac-
tion (2.08±0.79 vs. 2.67±0.49, p<0.01) and consequent increase in myofibrilar
volume fraction (1.92±0.77 vs. 1.33±0.49, p<0.01). There was no difference
in post- and preoperative degree of myofibrilar hypertrophy, nuclear evidence
of hypertrophy, and degenerative changes in myocardial fibres (1.17±0.39 vs.
1.25±0.45, 1.33±0.49 vs. 1.67±0.65, and 1.50±0.52 vs. 1.83±0.83, respec-
tively).
Conclusions: One-year postoperatively, PLV has favourable effects on my-
ocardial morphology, that parallels improvement in patient's functional status
and LV systolic function. Histological remodelling is mainly due to the decrease
of attenuation (reduced LV dilatation), increase of the relative myofibrilar vol-
ume fraction, and decrease of the fibrosis volume fraction.
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293 Effects of surgical reduction in left ventricular size on
left ventricular systolic and diastolic function

A. Guarneri, E. Gagliardi, N. Adragna, G. Giarratana, P. Nieddu, P. Vaccaro,
M. Pilato, M. Traina. Villa Maria Eleonora, Cardiologia, Palermo, Italy

Reduction in left ventricular size by excluding the noncontracting dyskinetic
or akinetic segments, combined with coronary artery bypass grafting (CABG),
is a surgical technique that can be utilized in the treatment of patients (pts)
with a remodeled dilated ventricle after anterior myocardial infarction (AMI).
The aim of this study was to evaluate the effects of this technique on the
preoperative and postoperative NYHA functional class, left ventricular ejection
fraction (LVEF), left ventricular end-diastolic volume (LVEDV) and early
filling/atrial filling wave peak velocity (E/A) ratio in pts with postinfarction
dilated cardiomyopathy. We studied 55 pts (51 men, 4 women), mean age
64 years (range 39-82) with previous AMI and dilated cardiomyopathy who
underwent operation (Guilmet's procedure in 44 pts and Dor's procedure in 11
pts) between September 1998 and September 2001, and were followed for 18
months. Mitral repair was used in 4 pts and mitral replacement in 3 pts. The pa-
rameters of ventricular function were determined through two-dimensional and
pulsed Doppler echocardiography before operation, at disharge, at 6 months
in 71 % of pts and at 18 months in 51 % of pts. For the statistical analysis of the
data Student's t test for paired data was used. Overall hospital mortality among
55 pts was 3.6% (2 deaths). Follow-up at 18 months revealed 8 late deaths (5
sudden deaths and 3 deaths from progressive pump failure); overall survival
at 18 months was 81.8%. In 15 pts (33%) an improvement of the NYHA class
was observed at follow-up (2 pts from NYHA III to NYHA I, 3 pts from NYHA III
to NYHA II; 10 pts from NYHA II to NYHA I). A significant increase in the LVEF
was observed in the evaluation at disharge, at 6 months and at 18 months
(from the preoperative LVEF 33+8% to 38+8% at disharge, p<0.001; 39+9%
at 6 months, p<0.001; and 39+9% at 18 months, p<0.005, respectively). A
significant reduction in the LVEDV was observed in the evaluation at disharge,
at 6 months and at 18 months (from the preoperative LVEDV 143+30 ml to
96+18 ml at disharge, p<0,001; 104+23 ml, p<0,001 at 6 months; and106+31
ml at 18 months, p<0,001, respectively) without any E/A ratio change. In
conclusion, our data demonstrate that a surgical reduction in left ventricular
size, combined with CABG, determines a significant improvement in LVEF
without any left ventricular diastolic function change and is associated with
low operative mortality. The high incidence of sudden death at late follow-up
indicates the need for the identification and treatment of high risk patients.

294 Surgical revascularisation in patients with ejection
fraction lower than 30%: experience in over 2000
patients

B. Mihajlovic, L.J. Petrovic, S. Nicin, P. Kovacevic, Z. Potic, N. Radovanovic.
Institute of CVD, Clinic for Cardiovascular Surgery, Sremska Kamenica,
Yugoslavia

Material and methods: During the past 18 years 2007 patients (19%) with
ejection fraction lower than 30% underwent myocardial revascularization. There
were 1795 male and 212 female patients with the average age of 54.8 years.
The majority of the patients (56%) had previous myocardial infarction on ante-
rior wall, 28% on the posteroinferior, and 15% on both walls.
Results: The postoperative 30-day mortality in the whole group of 2007 pts
was 3.8%.The majority of them died due to cardiac causes. There were 1044
pts (52%) who underwent coronary arteries endarterectomy (E) due to poor
distal coronary bed. E was performed on one vessel in 688 pts (66%), on two
coronary arteries in 288 pts (27%) and on 3 vessels in 68 pts (6%). Postop-
erative mortality in this group of 1044 pts was 4.5%. In order to prevent early
thrombosis after coronary endarterectomy, we introduced in 1988 Prostacyclin
as anticoagulant, antiaggregation therapy and bridge to heparinisation. Using
Prostacyclin we reduced the perioperative infarction rate to 7.5%.
Conclusion: Contrary to certain authors' opinions, we believe that poor distal
coronary bed is not a contraindication for myocardial revascularisation, even in
patients with failing left ventricle (ejection fraction lower than 30%). However,
we think that this technique enables a new chance for helping this group of
patients and extends indications for myocardial revascularisation.

295 The extent of akinetic myocardium predicts in-hospital
mortality after left ventricular endoaneurysmorrhaphy

J.F.M. Bechtel', R. Toelg 2 , G. Richardt 2 , H.H. Sievers', C. Bartels'. 'Cardiac
Surgery, 2Medical Clinic II, University of Luebeck, Luebeck, Germany

Introduction: Endoaneurysmorrhaphy [EAR] has become an important thera-
peutic strategy in the treatment of patients with left ventricular [LV] aneurysm
and congestive heart failure. However, little is known about risk factors for early
mortality.
Material and Methods: We reviewed our experience with 147 patients with
antero-septal LV aneurysms undergoing EAR. 70% of the patients were male;
mean age was 62±9 years. The 30° RAO view of the preoperative LV cinean-
giograms was analyzed using software that allows manual tracing of the LV out-

lines. Data on regional LV function were derived using the centerline method.
Absolute ventricular volumes were obtained using the Area Length method and
then normalized for body-surface area. Demographic, hemodynamic, angio-
graphic and surgical variables were analyzed in order to determine risk factors
for in-hospital mortality.
Results: 133 patients had additional bypass surgery, 1 had additional mitral
valve replacement. In-hospital mortality was 4.1% (n=6). Risk factors for in-
hospital mortality were: the extent of akinetic myocardium (given in percent
of the total LV-circumference; p=.027) and the duration of cardiopulmonary by-
pass (p=.0068) which was itself dependent on the LV-ejection fraction (p=.001),
the number of stenosed coronary arteries (p=.004), and the extent of akinesis
(p=.023).
Conclusion: Endoaneurysmorrhaphy can be performed with acceptable peri-
operative results. The risk of perioperative mortality was higher among patients
with a larger extent of akinesis. Akinesis may increase in many patients over
time; thus,our finding highlights the importance of optimal timing of the surgical
intervention.

296 Autologous skeletal myoblast transplantation in
treatment of postinfarction heart failure — phase I clinical
trial feasibility study

T. Siminiakl, R. Kalawski 2 , D. Fiszer 3 , O. Jerzykowskal, N. Rozwadowska 3 ,

J. Rzezniczak 2 , M. Kurpisz 3 . ' District Hospital, Department of Cardiology,
Poznan, Poland; 2J. Strus Hospital, Cardiosurgery Dept., Poznan, Poland;
3 Polish Academy of Sciences, Institute of Human Genetics, Poznan, Poland

Congestive heart failure secondary to myocardial infarction (MI) continues to be
a major complication, despite advances in its treatment in the acute phase. The
loss of cardiomyocytes is inversely related to the cardiac output and pressure-
generating activity and subsequently leads to ventricular remodeling. The car-
diomyocytes lost during MI cannot be regenerated and this affects the quality
of life and survival. Experimental data suggest that myogenic cell grafting into
area of postinfarction injury is a promising approach to the treatment of heart
failure but transplantation of fetal cardiomyocytes raises availability and ethical
issues. Transplantation of autologous skeletal myoblasts (ASM) has been evi-
denced by experimental data and suggested by initial clinical observations to
improve both systolic and diastolic function after MI. Therefore we have estab-
lished a Phase I clinical trial to evaluate the use of ASM transplantation per-
formed during coronary artery bypass grafting (CABG) by non-profit research
and academic institutions. Survivors from MI scheduled for CABG, with an aki-
netic area of the left ventricle, were screened by means of dobutamine stress
echocardiography and included into the study when no viable myocardium was
detected. In seven patients up to date, the skeletal myocardial biopsy was ob-
tained from vastus lateralis. After isolation the cells were cultured for three
weeks and up to 2x107 myoblasts per patients were grown. Myoblast injection
into the akinetic area was done after constriction of the anastomoses during
CABG procedure. No major perioperative complications were observed and an
increase in segmental contractility was seen during initial 4 and 8 weeks vis-
its. We conclude that ASM transplantation for treatment of postinfarction heart
failure is feasible and initial observations justify further research to validate the
method and define its role in clinical practice.

297 Medium-term prognostic evaluation of patients with
symptomatic left ventricular aneurysms after
endoventricular reconstructive surgery

C. Bartels 1 , F.M. Bechtel 1 , R. Toelg 2 , B. Graf, G. Richardt 2 , E.G. Kraatz 1 ,

H. H. Sievers 1 . 1 University of Luebeck, Cardiac Surgery, Luebeck, Germany;
2 Medical Clinic II, University of Luebeck, Luebeck, Germany; 'Section
Cardiology, Klinikum Schwerin, Schwerin, Germany

Objective: Endoventricular reconstructive surgery (EVRS) for treatment of
postinfarct ventricular aneurysms leads to excellent short-term results. How-
ever, only sparse data of medium-term response after EVRS are currently avail-
able.
Methods: EVRS was performed in 171 patients (62 ± 9 years) with symp-
tomatic ventricular aneurysms (median NYHA functional class III, EF mean
36±5%). Clinical and surgical variables influencing cardiac mortality and mor-
bidity during follow-up were determined by univariate and multivariable analy-
sis.
Results: Perioperative mortality was 5.7%. Mortality during follow-up was 3.8%
per year, resulting in a 5-year survival rate of 78%. The NYHA status improved
significantly during the follow-up period (median NYHA II; p<0.001, EF 46±9;
p<0.05). Multivariable analysis only identified preexisting peripheral arterial oc-
clusive disease (p= 0.048) as a significant factor influencing medium-term mor-
tality.
Conclusions: Endoventricular reconstructive surgery entails low perioperative
mortality, results in significant clinical improvement and is associated with low
medium-term cardiac mortality and morbidity. The extent of generalized arterial
occlusive disease should influence the therapeutic strategy for patients with
symptomatic ventricular aneurysms.
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PROGNOSIS IN HEART FAILURE: PREDICTORS OF
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303 Optimisation of medical treatment in severe heart failure
patients in tertiary care centers: benefit on
hospitalisation rate

J.F. Morisson Castagnet', R. Dorentz, O. Dubourgt, I. Gandjbakhch 2 ,

G. Jondeau t . t Hopital A Pare AP-HP, Cardiologie, Boulogne, France; 2Hopital
Pitie Salpetriere, Cardiolovascular Surgery, Paris, France

Background: congestive heart failure (CHF) is responsible for multiple hos-
pitalisations. The aim of this study was to evaluate the benefit of optimisation
of therapy by tertiary centers on hospitalisation rate in severe CHF patients
addressed for heart transplantation (HT).
Methods: 62 patients were referred for HT from 1/1992 to 1/2000. All had been
managed by at least 3 cardiologists (in and out hospital) who felt that therapy
was optimal.
During hospitalisation in our center, modification of therapy included adaptation
of diuretic dosage, increase in ACE inhibition and beta-blockade according to
ESC recommendations. Besides, all patients benefited from an individualized
dietetic information and information on their disease.
We compared the number of hospitalisations during the year before and after
modification of treatment.
Results: Patients were 50±11 y.o.(22-69), LVEF was 24±12%, cardiac index
2.2±0.6 I/min/m 2 , V02 was 16.4±5.2 ml/kg/min, i.e. 53±17% of theoretical
value, and hyponatremia was present in 34% of the patients.
ACEI could be introduced in 7 (11%) deemed intolerant, and dosage was in-
creased from 44 to 63% of the recommended dose in the others. 37% instead
of 13% received full dose at the end of the stay (p<0.001). Beta-blockers were
introduced in 7 (11%) patients, mean dose was 37% of recommended dose.
Furosemide was decreased from 98 to 88 mg/d and spironolactone from 64
mg to 35mg (the number of patients receiving 25mg increased from 23% to
53%).
The rate of hospitalisation per year per patient decreased from 1.2 to 0.4
(p<0.001 fig).

Rate of hospitalisations.

Conclusion: Optimisation of heart failure treatment significantly decreases the
rate of hospitalisation. However, in severe patients this appears to be possible
only in highly trained centers.

304 Mortality in left ventricular dysfunction treated with
angiotensin-converting enzyme inhibitors. Ten-years
follow-up post SOLVD close out

S.A. Ahn l, P. Jong 2 , S.I. Bangdiwala 3 , S. Yusuf 2 , H. Pouleur 1 ,
M.F. Rousseau t . t University of Louvain, Division of Cardiology, Brussels,
Belgium; 2Mcmaster University, Hamilton, Canada; 'University of North
Carolina, Biostatistics, Chapel Hill, United States of America

To evaluate the impact of ACE-Inhibitor (ACE-I) therapy on the cause of death
in patients with left ventricular dysfunction (LVD), 433 patients of the Belgian
cohort were treated with open label ACE-I after the close out of the Studies
Of Left Ventricular Dysfunction (SOLVD). 97 and 336 survivors respectively
included in the Treatment (T, NYHA II-III, mean EF:24%) and Prevention (P,
NYHA I-II, mean EF:29%) arms of the SOLVD were followed up during 10 years
(from Feb 91 to Feb 01). The etiology of LVD was ischemic heart disease in
79%, idiopathic cardiomyopathy in 14% and other, such as valvular disease, in
7%. No patients were lost to follow-up. By Feb 01, 237 patients (55%) had died,
64 in the T group (66%) and 173 in the P group (51%). The causes of death
were classified based on ICD-9 codes. 82% of patients (195/237) died from
cardiovascular (CV) causes. The mode of CV death was: pump failure, n=82,
sudden death/arrhythmia, n=78, myocardial infarction, n=13, cerebrovascular
accident, n=15, following cardiac surgery, n=6 and pulmonary embolism, n=1.
In addition, 12 had heart transplant. The primary cause of non-CV death was
cancer (n=27) particularly lung (n=10), digestive tract cancers (n=6), urinary
cancer (n=3) and breast cancer (n=2). At the end of the SOLVD follow-up, the
treatment received included ACE-I (78%) or All receptor blockers (6%), beta-
blockers (27%), aspirin (58%), diuretics (31%) and antiarrhythmics (24%).
In conclusion, our data indicate that serious CV events still drive mortality in

SOLVD follow-up.

patients with LVD treated with ACE-I. More research, targeting specific mecha-
nisms of death, particularly sudden death, is needed to improve the prognosis
particularly in patients with asymptomatic systolic LVD.

305 Survival following first hospitalisation with heart failure
in Leicestershire 1993-2001

I.B. Squire', J. Tomlinson 2 , H.M. Blackledge 2 . t University of Leicester,
Medicine & Therapeutics, Leicester, United Kingdom; 2Leicestershire Health
Authority, Public Health Medicine, Leicester, United Kingdom

Rates of first hospitalisation for heart failure increased steadily in the 1980's-
early 1990's. We used record-linked data to study temporal trends in incidence
of and survival following first hospitalisation with heart failure in Leicestershire
(population 1 million), 1993-2001 .The influence on survival of demographic fac-
tors and comorbidity were studied. From March 1993-April 2001, 12,200 indi-
viduals had first hospitalisation with heart failure. In these the primary diagnosis
was cardiac in 8,302, non-cardiac in 3,918. Annual numbers rose from 1,100
(29/10,000 population) in 93/4 to 1,920 (47/10,000) in 2000/1. Only 27% had
been hospitalised previously with a recognised precursor of heart failure.Mean
follow-up was 507 (range 0-3,072 days). 4,971(60%) of the cardiac cohort died
by the end of follow-up, 3,643 from cardiovascular causes. Hazard of death in-
creased by 45% for each 10 years of age and was 15% greater for males. Con-
comitant MI was linked to lower survival. There was no association of social
deprivation or diabetes with outcome. From 1993-2001 overall in-hospital mor-
tality did not change (25-21%,p=0.15), but a trend to improvement was seen in
the cardiac cohort (23-15%, p=0.05). From 1993/4 -2000/1, post-discharge sur-
vival by 50% improved in the cardiac cohort(X 2 =13,p<0.001 all cause; X 2 =32,
p<0.0001 cardiovascular mortality) with similar trends in the non-cardiac co-
hort (Fig). We observed no improvement in survival for patients (n=1 195) with
concomitant MI (X 2 =1 .2, p=0.28).

In the modern treatment era, rates of and mortality after first hospitalisation
with heart failure remain high. However clear trends to improving survival are
apparent over the period 1993-2001. Improving survival and high incidence has
implications for the prevalence of heart failure.
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306 BMI as independent predictor of increased mortality in
patients with multiple coronary risk factors: 3-year
follow-up

G. Kamensky', E. Piknova 2 , E. Polak 3 , I.Ondrus°, R. Sidlol. tRuzinov
University Hospital, Dept. Noninvasive Cardiovasc. Diagnost, Bratislava,
Slovakia; 2Ruzinov University Hospital, Dept. Noninvasive Cardiovasc.
Diagnost, Bratislava, Slovakia; 3Ruzinov University Hospital, Department of
Internal Medicine 1, Bratislava, Slovakia; QRuzinov University Hospital,
Department of Internal Medicine2, Bratislava, Slovakia; 'University of
Economy, Department of Statistics, Bratislava, Slovakia

Objectives: Nowadays, recent studies have shown that obesity is not associ-
ated with increased mortality in pts with CHF, and may confer a more favorable
prognosis. Similar findings have been reported recently in older pts with hyper-
tension and without CHF This study aimed to evaluate the role of body mass
index (BMI) in the prognosis of 203 consecutive patients with multiple risk fac-
tors, but without signs of congestive heart failure. Methods: From January 1997
to January 2001 we prospectively studied 203 consecutive pts (105 males, 97
females, mean age 68.7±8.8y) examined in an outpatient cardiology unit. The
pts were subclassified into four categories of BMI defined as: B-1 (BMI 19-25
kg/m2 ), n=55, mean BMI 22.2 ± 1.26; B-2 (BMI > 25 and < 29 kg/m 2 ), n= 65,
mean BMI 26.6 ± 0.9; B-3 (BMI = or > 29 and < 32 kg/m2 ), n = 46, mean
BMI = 29.9 f 1.0 and B-4 (BMI = or > 32 kg/m 2 ), n=36, mean BMI = 34.7 ±
2.7. Univariate and multivariate analyses were performed to test the associa-
tion between body mass index and 3-year mortality and morbidity. Results: The
four groups had similar profiles in terms of risk factors (hypertension, diabetes
mellitus, serum cholesterol), the presence of CAD, stroke and atrial fibrillation.
Lean pts were significantly younger compared to overweight and obese pts
(p=0.05). During follow-up 62 (30%) pts died: 27 (13%) pts in B-f, 15 (7%) pts
in B-2, 8 (4%) pts in B-3, 10 (5%) pts in B-4, (p=0.005). Using a Kaplan-Meier
survival curve model there was a 40% increase of total mortality in group B-1
compared to group B-3 and 34% increase in group B-1 compared to group B-2
(log rank=17.8, p=0.005). After adjusted multivariate Cox proportional-hazard
analysis, age (OR 1.12, p=0.0001, 95% Cl 1.08-1.16) and BMI category (B-1
compared to B-3: OR 2.8, p=0.01, 95% Cl 1.15-2.56), B-1 compared to B-2:
OR 2.6, p=0.05, 95% Cl 1.03-2.32) and B-1 compared to B-4: OR 2.5, p=0.05,
95% Cl 1.40-3.45) were the only independent predictors of increased mortality.
Conclusion: Among pts with multiple risk coronary factors, overweight status
was associated with decreased total mortality compared with lean subjects.
Further studies are needed to clarify this seemingly unexpected finding.

307 Prognosis of congestive heart failure in the middle-aged
and elderly population in a urban population segment of
Copenhagen

I.E. Raymond, F. Pedersen, J. Dimsits, P.R. Hildebrandt. HS: Frederiksberg
Hospital, Cardiology and Endocrnology, Frederiksberg, Denmark

Background: The purpose of the study was to determine the prognosis, total
mortality and cardiac morbidity, of patients with LV systolic dysfunction and
heart failure (CHF) in the general population.
Methods: A total of 764 subjects(56,5% female), aged 50-89 years participated
in the study recruited from GP's. Each participant filled in a CHF questionnaire,
ECG, blood tests and echocardiography were performed.
Results: Median follow-up was 1145(range:51-1197) days. Survival first and
second year after the examination was 91.7%, and 76.5% in subjects with
LVEF<40%[age controlled mortality rate 4.6(95% C.I.=1.6-13.2)] compared to
97.9%, respectively 96.8% of those with LVEF>40%.
In Cox proportional hazards analyses age, gender, history of hypertension, his-
tory of IHD, diabetes, dyspnoea, ankle edema, heart rate, systolic and dias-
tolic blood pressures, abnormal ECG, LVEF<40%were evaluated as potential
prognostic factors for mortality and admission for CHF. LVEF40%(hazard ratio
(HR)=3.72, p=0.0004), admission for ankle edema(HR=3.81, p=0.0006), male
gender(HR=2.55, p=0.002) and age(HR=1.08 per year, p<0.0001) were inde-
pendent predictors of total mortality. LVEF<40%(HR=4.14, p<0.009), admis-

Kaplan-Meier plot of cumulative survival.

sion for pulmonary congestion(HR=7.80, p=0.0001), CAD(HR=4.93, p=0.002)
and age (HR=1.11 per year, p=0.0004) were independent markers for CHF
admissions. All-cause mortality (27.8% vs. 5.6% deaths, p<0.0001), first CHF
admissions (25.0% vs. 1.9%, p<0.0001), and for other cardiac causes (25.0%
vs. 6.3%, p<0.0001) were significantly higher in subjects with LVEF<40% than
in subjects with LVEF>40%.
Conclusion: In this large sample of the general population, patients with LV
systolic dysfunction had a poor prognosis for total mortality as well as for car-
diac morbidity.

308 Prognosis of heart failure in the general population —
results from the London heart failure studies

M. Cowie', K. Foxe, D.A. Wood 2 , T. Collier 3 , B. DeStavola 3 , A.J.S. Coats',
P.A. Poole-Wilson' , G.C. Sutton'. t National heart & Lung Institute, Cardiac
Medicine, London, United Kingdom; 2 lmperial College, Cardiology Dept
Charing Cross Hospital, London, United Kingdom; 3London Schl of Hygiene &
Tropical Med, Department of Epidemiology, London, United Kingdom

The prognosis of incident (new) cases of heart failure arising from the general
population in the modern era is not well described. We report the results of
follow-up of a large cohort of incident cases of heart failure in London, UK.
Methods: Between April 1995 and March 1998, 552 incident cases of heart
failure were identified in the Hillingdon and Bromley Heart Failure Studies from
populations of 150 000 and 195 000, respectively. The design of both stud-
ies was identical. Cases were identified from acute admissions to the hospitals
serving the two areas, and from a rpaid access clinic to which suspected cases
of heart failure were referred by the primary care physicians recruited to the
study. The clinical assessement, ECG, chest radiograph and echocardiograpm
of all cases were reviewed by a panel of 3 cardiologists (DAW, AJSC, GCS)
working to a pre-set definition of heart failure according to the European So-
ciety of Cardiology guidelines. The combined cohort of 552 cases has now
been observed for a minimum of 3.5 years (90% range 3.6 to 6.1 years) with
automatic notification of death from the Office of National Statistics.
Results: The combined cohort included 196 men and 256 women, with a me-
dian age of 76 years. During the follow-up period 324 (59%) subjects have
died. Survival was 84% at 1 month, 74% at 6 months, 69% at 1 year, 60%
at 2 years, 51 % at 3 years and 43% at 4 years (Kaplan-Meier method) Age,
smoking status, NYHA class, systolic, blood pressure, serum creatinine and
LV systolic function were associated with survival on Cox univariate analysis.
Cases in whom coronary artery disease was the aetiology had a poorer survival
than the remainder (Hazard Ratio 0.79 [95% Confidence Interval 0.63-0.99]
P=0.04). Cases identified as inpatients had approximately twice the mortality
risk of those identified in the clinic (HR 2.18, 95% Cl 1.66-2.86 P<0.001).
Conclusions: The average life expectancy of a new case of heart failure arising
in the general population is 3 years, with the highest risk of death in the first 3
months. Simple clinical features can be used to identify those with the poorest
prognosis.

REFINED DOPPLER INDICES FOR ASSESSING
DIASTOLIC FUNCTION

324 Non- invasive estimation of left ventricular end -diastolic
pressure by pulmonary venous flow deceleration time

E. Wellnhofer' , A. Olariu 1 , M. Grate', D. Bedeleanu 2 , E. Fleck'. t Deutsches
Herzzentrum Berlin, Cardiology, Berlin, Germany; zlnstitutul Inimii, Cardiology,
Cluj-Napoca, Romania

Aims: The scope of this study was to assess the potential value of pulmonary
venous flow diastolic deceleration time (PVFd-dt) to predict end-diastolic pres-
sure and stratify patients with regard to elevation of left ventricular end-diastolic
pressures (LV-EDP).
Methods and results In 176 consecutive patients without mitral valve disease
or atrial fibrillation PVFd-dt was determined by transthoracic Doppler and com-
pared to LV-EDP measured invasively during cardiac catheterization. The sam-
ple was randomly divided into two subgroups of equal size for modelling of
prediction and independent testing of the model.
Results: Predicted LV-EDP calculated from PVFd-dt (LV-EDP =-10.87+5261/
PVFd-dt) agreed well with measured LV-EDP (mean difference: -1.3±3.4
mmHg). The correlation of LV-EDP with PVFd-dt is fair (r=0.73989). A value of
PVFd-dt <220 ms is suggestive of elevated LV-EDP and should be monitored.
A value of PVFd-dt <190 ms predicts elevated LV-EDP. A value of PVFd-dt
<165 ms predicts severely elevated LV-EDP. With 190 ms as a cut-off value for
elevated and 165 ms for severely elevated LV-EDP cross-table analysis classi-
fies all patients with normal LV-EDP correctly. No patient with severe elevation
(<18 mmHg) of LV-EDP is classified as normal (Chi 2 =102, P<0.0001).
Conclusion: PVFd-dt is an appropriate non-invasive measurement to stratify
patients with respect to potential elevation of LV-EDP.
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325 The importance of late left ventricular diastolic filling
wave propagation in assessment of diastolic dysfunction

Background: Pulsed Doppler indices of both transmitral and Pulmonary vein
flow present a parabolic distribution during progression from normal to ad-
vanced diastolic dysfunction (DD). Color M-Mode Doppler displays velocities
data along a scan line and early transmitral velocity propagation (Ep) through-
out the left ventricle (LV) has been proposed as a useful non-invasive index for
assessing LV relaxation. However, there is no data concerning the importance
of late transmitral velocity propagation (Ap).
Methods: We investigated 100 patients aged 58,5 ± 10 years who presented
to our laboratory with echocardiographic evidence of LV diastolic dysfunction.
Fifty pts had delayed relaxation (Group I) and 50 patients (pts) pseudonor-
mal pattern (Group II). Forty age-matched, healthy persons served as a control
group (Group III). An echocardiography study and colour M-Mode Doppler from
the apical 4-chamber view in LV inflow, was performed and delayed relaxation
pattern was defined if early (E) to late filling wave (A) was <1, isovolumet-
ric relaxation time (IVRT) was >100msec, deceleration time of E (DTE) was
>220 msec and atrial component (AR) of the pulmonary vein flow was <35
cm/sec. Pseudonormal pattern was recognized if E/A=1-2, DTE=150-200msec,
IVRT=60-100 msec and AR>35 cm/sec.
Results: In pts with DD, the Ap slope was steeper than Ep compared to the
normal group. The table shows the differences between the three groups.

LVEF(%)	 LA(mm) 	 E/A 	 AR(m/sec) 	 Ep(m/sec) 	 Ap(Msec)

Group I 	 49±14 	 39,1±5,0 	 0,6±0,1 	 0,32±0,02' 	 0,40±0,09' 	 1,05±0,27°
Group II 	 43±15'©; 42±5,5'± 	 1,6±0,5 	 0,4±0,03'©; 0,32±0,07' 	 1,11±0,49'
Group III 	 52±10 	 37,8±3,8 	 1,11±0,4 	 0,20±0,03 	 1,09±0,27 	 0,67±0,1
°=p<0,05vsGrill t=p<0.05vsGrI

Conclusions: Pts with DD reveal a reverse relationship between early and late
filing propagation through the LV with the slope of Ap showing more oblique
angle, compared with normal pts. Estimation of Ep and Ap slopes may help
to diagnose the existence of diastolic dysfunction, especially in the presence
of pseudonormal pattern were there are difficulties in the clinical setting to un-
group from normal.

326 Value of Doppler tissue imaging to predict left
ventricular filling pressure in patients with CAD

N. Mansencal, E. Bouvier, T. Joseph, F. Digne, M. Rigaud, P. Lacombe,
G. Jondeau, O. Dubourg. H6pital Ambroise Pare, Service de Cardiologie,
Boulogne Cedex, France

Background: Doppler Tissue Imaging (DTI) has been proposed to assess left
ventricular (LV) filling pressure. The aim of this prospective study was to inves-
tigate reliability of this method in patients with CAD in clinical practice.
Methods: We studied 32 consecutive CAD-patients, mean age 64 ± 12 years,
in sinus rhythm. All patients underwent cardiac catheterization and echocar-
diography in the same hour. Cardiac catheterization was performed with ven-
triculography and measurement of pre-A-wave pressure. The following Doppler
echocardiographic parameters were assessed: 1) Pulsed wave Doppler signals
from the mitral inflow (E), 2) Pulsed wave DTI of the mitral annulus (E'), thus al-
lowing to obtain the ratio of mitral velocity to early diastolic velocity of the mitral
annulus (E/E').
Results: The correlation between pre-A-wave pressure and E/E' was signif-
icant (r=0.60, p<0.01). In patients with LVEF >50% (n=20), no correlation
was found (r=0.18, p=0.44), even when in patients with LVEF <50% (n=12),
the correlation between pre-A-wave pressure and E/E' was very good (r=0.76,
p<0.01). By ROC curve analysis, we identified an E/E' >9 to be the best cut-off
value to fit with a pre-A-wave pressure >15 mmHg.

ROC curve.

Conclusion: In CAD-patients, DTI may allow to determine LV filling pressure
>15 mmHg only for patients with LV ejection fraction <50%, with a E/E' cut-off

327 Prognostic insights from combined pulmonary venous
and mitral flow in acute myocardial infarction

We have previously shown thatthe duration or pulmonary venous versus mi-
tral flow velocity curves at atrial contraction provided an added value to the
risk stratification of patients with left ventricular (LV) dysfunction. Recent data
have shown that restrictive filling is associated with a poor outcome in patients
with a recent acute myocardial infarction (AMI), but it is not known whether the
assessment of the difference in duration of pulmonary venous flow (PVF) and
mitral flow A waves can provide additional prognostic information.
To assess the prognostic value of the difference in duration of pulmonary ve-
nous and mitral flow at atrial contraction in patients with a recent AMI.
A Doppler echocardiographic examination was carried out in 148 patients
(mean age 70±10 years) with a recent AMI (within two weeks) and LV ejection
fraction <45% in sinus rhythm. Patients were categorized according to their mi-
tral E wave deceleration time (EDT) and pulmonary venous flow (PVF) curves
in: restrictive mitral flow pattern (characterized by an EDT <130 msec), 2) non-
restrictive mitral flow pattern with the difference in pulmonary venous and mi-
tral flow velocity duration at atrial contraction >30 msec, 3) non-restrictive mitral
flow pattern with the difference in pulmonary venous and mitral flow velocity du-
ration at atrial contraction <30 msec. All patients were subsequently followed-
up for a mean period of 22±9 months.
During the follow-up, 38 patients died from cardiac causes and 29 were hospi-
talized for worsening heart failure. Multivariate Cox analysis revealed that PVF
reversal exceeding in duration by >30 msec mitral atrial wave was the most im-
portant independent predictor of the combined end-point. Probabilities of sur-
vival free from cardiac events at Kaplan-Meier analysis were 75% in nonrestric-
tive patients with a <30 msec difference in duration of pulmonary venous and
mitral atrial flow, 32% in nonrestrictive patients with a >30 msec difference in
duration of pulmonary venous and mitral atrial flow and 22% in the restrictive
group (p<0.0001 by Log-rank).
In patients with a recent AMI and LV dysfunction, an increased duration of pul-
monary venous and mitral flow at atrial contraction can predict the prognosis for
the combined end point of cardiac mortality and hospitalization for worsening
heart failure. Patients with nonrestrictive filling and a greater difference in atrial
wave durations had an intermediate event-free survival at follow-up with respect
to the group with non-restrictive filling and a shorter difference in duration of the
two waves and to the restrictive group.

A.P. Patrianakos 1 , F.I. Parthenakis 1 , G.F. Diakakis 1 , S.I. Chrysostomakis 1 , 	 F.L. Dini 1 , G. Micheli 2 , S.M. De Tommasi 1 . ' Santa Chiara Hospital,
C. Tsoutsoumanou 1 , P.E. Vardas 2 . 'Heraklion University Hospital, Cardiology 	 Cardiovascular Diseases Unit 2, Pisa, Italy; 2 Villamarina Hospital, Cardiology
Dept., Heraklion, Crete, Greece; 2Heraklion University Hospital, Cardiology, 	 Unit, Piombino, Italy
Heraklion, Greece

value of 9.
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328 Study of patients with coronary artery disease using the
TEI - Tissue Doppler Imaging Index

A. Kranidis 1 , J. Lekatsas 1 , S. Koulouris 1 , G. Filippatos 2 , K. Kappos 1 ,
E. Karabinos 1 , J. Pirros 1 , N. Exadaktylos 1 . 1 Evangelismos Hospital, 1st
Department of Cardiology, Athens, Greece; 'ATHENS, Greece

The TEI index has been used for the assessment of left ventricular (LV) func-
tion. The aim of this study was the evaluation of this index, based on a standard
calculation, but also using TEI calculated from pulsed Tissue Doppler Imaging
(TEI-TDI), in patients with coronary artery disease (CAD).
Methods: We studied 50 patients (mean age 60.9±9.8 years) with CAD and in
sinus rhythm, compared with 15 healthy controls with similar age and sex distri-
bution. All underwent SPECT thallium-201, coronary angiography (EF 42± 8.1)
and a complete echocardiographic Doppler study. TEI was calculated using the
equation TEI = ICT+IRT/ET, where ICT = isovolumic contraction time, IRT = iso-
volumic relaxation time and ET = ejection time. TEI-TDI was calculated in the
same way after recording of tissue velocities in the left atrioventricular plane
measured by pulsed TDI in the segments (septal, lateral, anterior, inferior, pos-
terior) from the apical views. The mean TI-TDI was also calculated. Of the 50
patients, 33 (Group A) had segmental wall motion abnormalities (SWMA) and
19 (Group B) did not.
Results: The TEI did not differ significantly between CAD patients and con-
trols (0.702±0.208 vs. 0.578±0.148, p = 0.079), but mean TEI-TDI was signif-
icantly greater in the former group (1.248±0.507 vs. 0.893±0.380, p = 0.04).
Mean TEI-TDI differed significantly between Group A and controls but not be-
tween Group B and controls (1.454±0.514 vs. 0.893±0.388, p = 0.003 and
0.915±0.255 vs. 0.893 ± 0.388, p = 0.859, respectively). Mean TEI-TDI differed
significantly between patients with only akinesia or dyskinesia and those with
hypokinesia or without SWMA at the 5 sites of the left ventricle (1.648±0.413
vs. 1.148±0.482, p = 0.004). There was a significant correlation between mean
TI-TDI and the wall motion score index (r=0.69). In Group B, the TEI-TDI of seg-
ments in the region of the left anterior descending (LAD) artery (anterior and
septal) was significantly different from the control group (p < 0.01). In Group B
patients a TEI-TDI > 1.2 had sensitivity 63% and specificity 76% for the detec-
tion of LAD artery disease, compared to 50% and 53%, respectively, for SPECT
thallium-201.
Conclusions: 1) In CAD patients mean TEI-TDI seems to be better than TEI
for the evaluation of LV function. 2) TEI-TDI is less useful a) in the presence of
SWMA, depending on its severity; b) in the absence of SWMA, but when there
is ischaemia in segments in the LAD region. 3) The precision of TEI- TDI in
detecting LAD artery disease in patients without SWMA is at least comparable
to that of SPECT thallium-201.

329 Myocardial regions supplied by stenosed coronary
arteries have impaired resting diastolic function

B.S. Wasan 1 , N. Patel 1 , R. Lane 1 , S.A. Thom 2 , R.A. Foale 1 , J. Mayet 1 .
t Imperial College - St. Mary's Hospital, Waller Cardiac Department, London,
United Kingdom; 2Imperial College - St. Mary's Hospital, Clinical
Pharmacology, London, United Kingdom

Background: It is recognised that areas of myocardium subtended by chron-
ically stenosed coronary arteries have impaired diastolic properties with pre-
served systolic function. Tissue Doppler Echocardiography (TDE) allows us to
regionalise abnormalities in an objective and non-invasive manner. Diastolic
function, on both a global and regional scale, is impaired with increasing age.
Methods: 50 patients with angiographically documented coronary artery dis-
ease were aged and sex matched with normal volunteers. Pulsed wave TDE
images were taken from the apex and systolic and early diastolic velocities
measured at the septal (sep), lateral (lat) and inferior (inf) aspects of the mi-
tral valve annulus and the free wall of the tricuspid valve annulus (RV). Direct
comparison was then made between segments supplied by stenosed arteries
(greater than 70% on angiography) and equivalent segments from the normal
group.
Results: 147 myocardial segments were analysed per group. There was no
significant difference in systolic velocities. Diastolic velocities are shown in
the table. Diastolic abnormalities existed in myocardial territories supplied by
stenosed coronary arteries when compared with both normally perfused my-
ocardial segments from the same patient and also age-matched normal con-
trols.
Regional early diastolic velocities

Age Group Inf 95% Cl Lat 95% Cl Sep 95% CI RV 95% CI

40-49 Normal 12.3 11.7-12.9 13.2 12.5-13.9 9.5 9.0-9.9 12.0 11.2-12.7
40-49 Ischaemic 8.1** 6.5-9.7 9.8'* 7.4-12.0 7.6* 6.0-9.2 7.8** 6.0-9.6
50-59 Normal 10.7 10.1-11.3 11.8 11.1-12.4 8.4 7.9-8.9 11.3 10.5-12.0
50-59 Ischaemic 7.6* 6.6-8.7 9.2* 7.7-10.7 6.9* 5.9-8.0 8.0* 6.9-9.1
60-69 Normal 9.1 8.3-9.8 10.3 9.4-11.1 7.3 6.7-7.9 10.7 9.7-11.6
60-69 Ischaemic 7.1* 6.4-7.8 8.6** 7.6-9.5 6.3 5.6-6.9 8.2* 7.5-9.0
>70 Normal 6.5 4.5-8.4 8.0 5.9-10.0 5.6 4.1-7.0 9.4 7.6-11.0
>70 Ischaemic 6.2 4.9-7.5 7.4 5.8-8.9 5.0 3.7-6.4 8.6 7.1-10.2

Conclusion: There is minimal overlap in early diastolic velocities in segments
supplied by tightly stenosed coronary arteries and age-matched normally per-
fused areas in patients under 70. This technique shows promise as a non-
invasive, non-stress tool for the investigation of possible coronary artery dis-
ease and now requires prospective evaluation.

EUROPEAN SOCIETY OF CARDIOLOGY LECTURE ON
CLINICAL CARDIOLOGY

331 Aspirin improves not only the endothelium-dependent
but also the p-adrenoceptor-related vasodilatation in
patients with essential hypertension

S. Liaghat, R. Koll, D. Bulut, C. Hanefeld, A. Milgge. St. Josef-Hospital,
Medical Department I1, Bochum, Germany

Patients with essential hypertension (eHYP) and hypercholesterolemia show
an abnormal endothelium-dependent vasodilation which may be a risk factor
for coronary heart disease. The benefit of treatment with acetylsalicylate (ASS)
in prevention of coronary heart disease (CHD) is usually explained by inhibition
of platelet-aggregation. It has been suggested in a preliminary report that ASS
may improve endothelial dysfunction in patients with hypercholesterolemia. The
mechanism may be related to an inhibition of synthesis/release of constrictive
eicosanoid-metabolites.
Aim of our study is to examine the effect of ASS (500 mg) on endothelium-
dependent and -independent regulation of vessel tone in patients with eHYP
Patients with eHYP as a single risk factor (n=24) (age 54.2 + 8.5 years, mean
+ SD) were included. Blood flow was measured in the forearm circulation by
venous occlusion plethysmography during i.a. infusions of acetylcholine (15-
40 Rg/min), the 11/02-non-selctive agonist orciprenaline (100-250 ng/min), and
sodium-nitroprussid (1.6-3.2 µg/min). The measurements were repeated 15
minutes after an intravenous application of ASS-Lysin. The table summarizes
the maximal increases in blood flow (D% of baseline,*p< 0.05 vs. before ASS).

before ASS 	 after ASS

Acetylcholine max. 	 67.2 f 26.3% 	 99.2 ± 27.2%*
Sodium-Nitroprussid max. 	 202.4 t 31.5% 	 198.7 ± 30.1%
Orciprenaline max. 	 49.9 f 17.9% 	 89.0 ± 15.8%*

Conclusion: ASS improved endothelial-dependent vasodilation in patients with
eHYP. Furthermore, the p-adrenoceptor-mediated, but not the endothelium-
independent vasodilatation using nitroprusside was improved. These results
suggest that a cyclooxygenase-dependent, contractile co-factor may partici-
pate to NO- and j-adrenoceptor-signal-transduction pathway in eHYP patients.

Velocities in cm/s. **p<0.01 *p<0.05
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332 Left ventricular functional characteristics in
renovascular hypertension and in primary aldosteronism

M. Muiesan, M. Salvetti, C. Monteduro, S. Viola, D. Rizzoni, P. Poisa, A. Paini,
E. Agabiti-Rosei. University of Brescia, Medical and Surgical Sciences,
Brescia, Italy

Objective A high prevalence of left ventricular hypertrophy (LVH) and concen-
tric remodeling has been reported in patients with secondary forms of hyper-
tension. Very few data are available on LV systolic and diastolic (Diast) per-
formance in these patients. Aim of this study is to evaluate LV structural and
functional characteristics in patients with renovascular hypertension (RVH) and
primary aldosteronism (PA) in comparison with a control population.
Design and methods Eighty-two consecutive patients with secondary hyper-
tension (30 RVH, 52 PA) and 196 age and sex matched, never treated, es-
sential hypertensive controls (HT) were submitted to an echo-doppler study
for evaluation of LV anatomy and function. LV mass index (LVMI) and relative
wall thickness (RWT) were calculated; endocardial (end) and midwall fractional
shortening (mid FS) were calculated to assess systolic performance. In addi-
tion transmitral E and A flow velocities, E wave deceleration time and isovolumic
relaxation time were measured for diastolic filling evaluation.
Results are shown in the table:

Controls	 RVH	 PA	 ANOVA

BP mmHg 150(13)/93(8) 168(20)*/102(15) 158(25)*/99(12)* <0.001
RWT 0.38(0.08) 0.44(0.08)* 0.42(0.06)" <0.0001
LVMI g/m2 .7 45(14) 56 (16) - 53(15)' <0.001
LVH % 34 60* 58* <0.05
FS end % 41 (8) 39 (7) 40(8) ns
FS mid % 18 (3.5) 15 (2.7)* 16(2.71* < 0.001
Dec E msec 151 (38) 149(91) 178 (55)*° <0.005
Diast dysf % 28 37 45* <0.05

* p < 0.05vs HT vs RVH

All differences were confirmed after adjusting for clinic and 24hrs BP differ-
ences (ANCOVA).
Conclusion This is by far the largest study evaluating cardiac structure and
function in RVH and PA, compared to age and sex matched never treated HT,
indicating that neurohumoral factors may influence the development of struc-
tural and functional changes in the left ventricle.

333 Eight-year coronary risk in relation to baseline
rule-of-halves blood pressure status: the Scottish heart
health study

R. Chen, H. Tunstall-Pedoe. Ninewells Hospital and Medical School,
Cardiovascular Epidemiology Unit, Dundee, United Kingdom

Introduction A large cohort of men and women aged 40-59 sampled randomly
from across Scotland were examined in 1984-87 in the Scottish Heart Health
Study. Cross-sectional analysis showed that the population followed the "rule
of halves" - half of hypertensives being undetected, half of those previously de-
tected untreated, and half of those treated uncontrolled. Participants were fol-
lowed for subsequent death, myocardial infarction and coronary artery surgery.
We have examined eight-year coronary risk in relation to baseline blood pres-
sure and rule-of-halves status.
Methods Subjects completed a questionnaire on medical history and medica-
tion. The mean of two random-zero sphygmomanometer readings was used
to categorize their blood pressure. Risk factor levels including blood pressure
were reported back to general practitioners. We have used the cut-point of

160/95 for hypertension and classified normotensives <120/80 as optimal,
120-129/80-84 normal, 130-139/85-89 high normal, and 140-159/90-94 high
blood pressure. Hazard ratios were adjusted for age and multiple risk factors.
Results 5 754 men had 461 coronary events during follow-up, 5 875 women
had 188 events. Compared to those with optimal blood pressure (RR=1.0) mul-
tiple adjusted RR with 95%Cl in men were as follows: normal 1.43(0.95-2.16),
high normal 1.66(1.12-2.47), high blood pressure 1.25(0.83-1.90), undetected
1.94(1.27-2.95),untreated 3.21(1.98-5.23), uncontrolled 3.22(1.97-5.29), con-
trolled 2.58(1.61-4.15).
Equivalent adjusted RR with 95%Cl in women (with fewer events)were:normal
0.94(0.49-1.83), high normal 1.55(0.86-2.81), high blood pressure 1.81(1.02-
3.20), undetected 1.81(0.93-3.52),untreated 3.12(1.50-6.47),uncontrolled
2.63(1.24-5.57), controlled 2.69(1.39-5.23). These results included everyone
at baseline - sub-group analysis excluding any evidence of coronary heart dis-
ease from symptoms, history or electrocardiogram at that time produced similar
results.
Conclusions Findings from a single baseline survey clinic are very power-
fully predictive of coronary risk over the next eight years. Rigorous attention is
needed to detection, treatment and control of hypertension in the community
along with management of accompanying risk factors. Our extended follow-up,
now in progress, will show whether these risk differences have widened or nar-
rowed during the later 1990s when newer drugs and attitudes to coronary risk
factors were more prevalent.

ADDED VALUE OF STRESS ECHO IN PATIENTS WITH
CHEST PAIN

334 Comparison of early dobutamine stress echo, exercise
testing, and hospital admission in patients presenting to
the emergency room with chest pain

L. P. Badano 1 , N. Sarraf-Zadegan 2 , G. Pettinati 2 , A. Karavidas 2 ,

V. Vysniauskas 2 , B. Ilerigelen 2 , C. Astarita 2 , G. Scaffidi 2 on behalf of the
ASSENCE Investigators. 1 A.O.S Maria della Misericordia, Cardiovascular
Science Dpt., Udine, Italy; 2 Udine, Italy

Management of pts presenting to Emergency Department (ED) with chest pain
(CP) suggestive of acute coronary syndrome remains a continuing challenge,
and these pts are often admitted to rule out acute myocardial infarction (AMI).
To shorten in-hospital length-of -stay, maintain pt safety, and enhance cost-
effectiveness, several startegies have been applied to the management of pts
with CP. However, efficacy and safety of these strategies have never been com-
pared in a randomized study.
To address this issue, a total of 290 pts (57% males, 54±11 years) with no is-
chemic EKG changes, negative serial CK-MB and cardiac troponin at 6 hours
from ED presentation, and who were to be admitted, were enrolled in 10 par-
ticipating centers and randomized to dobutamine stress echo (DSE, n= 109),
or exercise test testing (ETT, n= 89), or hospital admission (H, n= 92). Eighty-
seven (80%) pts were discharged after DSE, and 75 (84%) were discharged
after ETT (p= NS). Pts with negative DSE or ETT were discharged with no
or unchanged ischemic medications. All pts were followed for at least 2 month.
The 3 pt groups were similar for age, gender distribution, clinical characteristics
of CP and risk factors prevalence. No significant adverse event was observed
during DSE or ETT. In pts in the H group there were 4 in-hospital events (4%):
3 AMIs, and 1 urgent coronary revascularization. Ischemic origin of the CP was
diagnosed in 38% of the study pts. None of the pts discharged after DSE or
ETT suffered a late major adverse cardiac event. During follow-up, 4 pts in the
ETT group were readmitted to ED for CP, 25 pts underwent additional noninva-
sive diagnostic tests, and 2 underwent coronary angiography. Conversely, only
8 pts in the DSE group underwent additional noninvasive tests and there was
no readmission (p<0.0001 vs ETT pts for both). In-hospital length-of-stay was
26±4 hours in the ETT pts, 26±8 hours in the DSE pts, and 72±11 hours in
the H pts who were found not having an ischemic origin of CP (p<0.0001).
Thus, early DSE or ETT in ED pts with CP, normal serial biochemical markers
of myocardial injury and EKG tracings at 6 hours from ED admission are safe
and effective tools for early risk stratification. Accelerated diagnostic protocols
incorporating DSE or ETT tests show an equivalent high negative predictive
value for major adverse cardiac events during follow-up, and are less resource-
consuming than usual hospital admission.

335 Stress echo in chest pain unit: the SPEED (Stress
Pharmacological Echocardiography in Emergency
Department) trial

E. Pasanisi 1 , G. Bedetti 2 , L. Fonseca 3 , S. Tresoldi 1 , C. Minneci',
A. Orlandini 1 , R. Bugiardini 2 , E. Picanol. 'institute of Clinical Physiology,
PISA, Italy; 2 lmola Hospital, Cardiology Division, Imola, Italy; 3Brasilia
Hospital, Cardiology Division, Brasilia, Brazil

Background: emergency room (ER) evaluation of patients with acute chest
pain and non diagnostic electrocardiography (ECG) remains a frequent and
difficult problem. Aim: to assess the safety and prognostic implication of stress
echocardiography in the ER chest pain unit (CPU).
Methods: 540 patients (326 males/age 58±12 years) with acute chest pain and
negative serial cardiac markers, and ECG recordings and normal/unchanged
resting left ventricular function, underwent stress echo (dipyridamole n= 520,
dobutamine n=20) within 12-48 hours after admission. Six echo labs quality-
controlled for stress echo reading entered the study. Follow-up was obtained in
all patients after 12 ± 6 months.
Results: feasibility was 97%, no major side effects occurred during tests.
Stress echocardiography was negative in 491 and positive in 49 patients. Pa-
tients with negative stress echocardiography were discharged with no or un-
changed anti-ischemic medication. Patients with positive stress echo were ad-
mitted to coronary care unit. In 42 of them coronary angiography was performed
and showed significant coronary artery disease in 40. There were 42 events in
the follow-up: four (two acute myocardial infarction and two unstable angina
requiring revascularization) in the 491 pts with negative and 38 (37 unstable
angina requiring revascularization and one acute myocardial infarction) in the
49 patients with positive stress echo (0.81% vs 77.5%, p<.001). The negative
predictive value of stress echocardiography for subsequent events was >99%.
Conclusion: Stress echocardiography is feasible, safe and effective tool for
early stratification of patients with acute chest pain and non-diagnostic ECG,
cardiac markers and resting echo admitted to the ER.
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336 The incremental prognostic value of dobutamine stress
echocardiography in chest pain unit patients with
negative troponin levels

M S. Dolan 1 , S. Puri 2 , T. Huckin 2 , D. Kumar 2 , A. El Shafei 2 , J. St Vrain 2 ,

A. Maniet 2 , A J. Labovitz 2 . t Saint Louis University Hospital, Internal
Medicine/Cardiology, St. Louis; 2Saint Louis University School of Medic,
Internal Medicine/Cardiology, St. Louis, United States of America

Background: The prognostic value of elevated troponin (Tnl) in acute coro-
nary syndrome is well established. However, little is known about patients with
chest pain but normal troponin (Tnl) levels and their risk stratification with stress
echocardiography in predicting future cardiac events.
Methods: We therefore prospectively studied 125 consecutive patients who
were admitted with chest pain. Serial troponin determinations and echocardio-
graphic images were prospectively evaluated. In 99 of the patients with negative
troponin levels, stress echocardiography was performed. A positive event was
defined as cardiac event (unstable angina, coronary artery revascularization,
congestive heart failure or death) occurring during hospitalization or 3-month
follow up.
Results:
The incremental prognostic value of dobutamine stress echocardiography in chest pain unit
patients with negative troponin levels in predicting in hospital and short term cardiac events

Positive Predictive Value 	 Negative Predictive Value

Troponin 	 75% 	 81%
Troponin and Stress Test 	 69% 	 98%
Fisher's Exact: 	 P=NS 	 P=0.01

Conclusion: Stress echocardiography increased significantly the negative pre-
dictive valve of patients with normal troponin. Stress echocardiography adds
incremental prognostic information in predicting future cardiac events in low
risk patient population. In addition, combination of stress echocardiogram re-
sult with negative troponin levels allows 98% confidence level when discharging
the patient for three month follow up.

337 lschaemia-induced interleukin-6 and tissue factor are
related to persistent left ventricular dysfunction after
dobutamine stress echocardiography

I. Ikonomidist, G. Athanassopoulos 2 , J. Lekakis 3 , K. Venetsanou 3 ,

M. Marinou 2 , P. Nihoyannopoulos 4 , D.F. Cokkinos 2 , S. Stamatelopoulos 3 .

'Alexandra Hospital, Univ. of Athens, Dep. of Clinical Therapeutics, Athens;
2 Onassis Cardiac Surgery Center, 1st Cardiology Department, Athens;
3Alexandra General Hospital, Clinical Therapeutics Dept., Athens, Greece;
4 Hammersmith Hosp, Cardiology Dept., London, United Kingdom

Interleukin 6 (IL6) and macrophage colony stimulating factor (MCSF) plasma
levels are elevated after acute myocardial infarction. IL6 has an inherent neg-
ative inotropic action and mediates the ischemia-reperfusion myocardial injury.
We investigated whether ischemia induces cytokine production leading to a) in-
creased tissue factor (TF) expression and b) persistence of regional wall motion
abnormalities (RWMA) during recovery after dobutamine stress echocardiogra-
phy (DSE) in patients with stable angina(SA).
Methods: 80 patients with SA were studied by DSE. Blood samples were ob-
tained at rest, at peak stress and 20min after cessation of dobutamine infusion
(rec) for measurement (median, 25th-75th percentile) of MCSF, IL6 and TF
plasma levels (pg/ml). Patients had angiograpically documented CAD. New or
worsening RWMA at peak stress and their duration in the rec were noted.
Results: Forty five patients presented ischemia during DSE. Patients with and
without ischemia achieved similar heart-rate product at peak stress. IL6 and TF
levels increased at peak stress and at rec compared to rest in ischemic but not
in non-ischemic patients (Table, p<0.05). MCSF levels were similar at rest, at
peak stress and rec in all patients. The time to recovery of RWMA was related
with IL-6 plasma levels at peak stress and rec (r=0.51 and r=0.39 p<0.05).
Patients with RWMA lasting>5 min in rec (n=20) had higher IL6 at peak stress
and rec than those with RWMA lasting <5 min (peak stress: 3.3 (2.4-4.6) vs 2.0
(1.5-2.7), rec: 2.7 (2.3-4.3) vs 1.9 (1.4-2.7), p<0.01). High MCSF was related
with high TF only in ischemic patients in rec (r=0.61, p<0.01).

DSE 	 IL-6	 TF

Patients(n=80) 	 Rest 	 Stress 	 Rec	 Rest 	 Stress 	 Rec

Ischemic (n=45) 	 2.1	 2.5	 2.4 	 266 	 310	 385
(1.5-2.8) 	 (1.7-3.3) 	 (1.6-3.4) 	 (132-405) 	 (243-553) (141-577)

Non-ischemic (n=35) 	 2.1	 2.1 	 2.2 	 371 	 312	 328
(1.3-3.2) 	 (1.4-3.5) 	 (1.4-3.6) 	 (142-576)	 (210-590) 	 (265-600)

*p<0.01 stress and recovery vs rest in ischemic patients

Conclusion: Reversible ischemia induces an increase of IL-6 and TF plasma
levels that is sustained in recovery after DSE. MSCF is related to TF plasma
levels during the post ischemic period. Ischemia-induced increase of IL6 per-
sisting throughout recovery may explain the persistent left ventricular dysfunc-
tion observed in the post-ischemic period after DSE since this cytokine has an
inherent negative inotropic action.

338 Dobutamine-stressechocardiography: means to reduce
investigation time to detect ischaemia

M. Zuber, F. Cuculoski, P. Erne. consultant in cardiology, Kantonsspital
Luzern, Othmarsingen, Switzerland

Aim: Dobutamine- stressechocardiography (DSE) is a well accepted but time-
consuming test to define myocardial ischemia. The purpose of the study was to
evaluate means to reduce investigation time to document myocardial ischemia.
Patients and methods: DSE wer performed in 102 patients (pat) for local-
izing or proving ischemia with a standardized protocol (group A: stepwise in-
crease of dobutamine-infusion with 5,10,20,30,40 gamma/kg/min with addition
of atropine if necessary to reach submaximal heart rate). For comparison we
performed DSE in 100 pat with adding physical exercise (handgrip, leg eleva-
tion) to the same protocol (group B) and DSE in another 62 pat with constant
infusion of 50 gamma dobutamine/kg/min during the whole test together with
handgrip (group C). Pat were 60±11 years old (187 male/ 77 female), had a
bodymass-index (BMI) of 27kg/m 2 , were on betablockade in 53% and had my-
ocardial scars in 33%. None of the investigation was terminated due to side
effects.
Results: 41 % of pat had an ischemic response (50% of those with and 39% of
those without chest pain in pat history). Groups did not differ in age, sex, BMI,
use of betablockers, maximal ST-segment depression, localisation and existing
ischemia, scars, resting and maximal heart rate, ejection fraction and enddias-
tolic volume. However maximal double-product was higher and use of atropine
was lower in group C than in group A (p<0.03). Duration of the test (stimulation
and recovery time without time to prepare the test or interpretation) in group
A/B/C were 1026±192, 919±204 and 654±216sec (p<0.006) with a mean dif-
ference of -107sec between A/B and -265sec between B/C. Total reduction for
the stimulation time for high-dose dobutamine/ handgrip to standard protocol
was -30% for pat with and -49% for pat without betablockade without difference
in provoked arrythmias (p<0.0001).
Conclusions: Adding simple dynamic stress with handgrip and changing from
a standard stepwise increase DSE to a constant high-dose DSE with 50gamma
dobutamine- infusion has the potential to reduce atropine-dosage significantly
and total stress/recovery time of 36% without provoking more side effects, al-
though producing even higher pressure-heart-rate-double product. This simple
change of protocol could be of importance for DSE in clinical practice.

339 Comparison of peak and postexercise treadmill
echocardiography for the detection of multivessel
coronary artery disease

R. Perez, J. Peteiro, L. Monserrat, J.A. Rodriguez, N. Vazquez,
A. Castro-Beiras. Juan Canalejo Hospital, Cardiology, A Coruna, Spain

Objectives: We sought to compare the feasibility and accuracy of peak (Pk)
treadmill exercise echocardiography (EE) versus postexercise echocardiogra-
phy (PE) for identification of multivessel (MV) coronary artery disease (CAD)
and to assess its incremental value when combined with clinical and exercise
test variables.
Background: Although peak exercise echocardiography has been reported for
both bicycle and treadmill exercise and has shown higher sensitivity than pos-
texercise imaging, little is known about its utility for identifying multivessel CAD.
Methods: The study group included 335 patients (228 men; mean (±SD) age
60±11). Two hundred seventy nine patients were included on the basis of hav-
ing had an EE between 1998 and 2000 and a coronary angiography (CA) within
4 months of the EE. To avoid bias to CA a subgroup of 56 consecutive non-
diabetic patients referred for EE with pretest probability of CAD <10% that had
atypical chest pain or were asymptomatics were also included. These latter pa-
tients were considered as having no CAD. MV CAD (> 49% diameter stenosis
in >1 coronary artery, major branch, or by-pass graft) was confirmed in 170
patients, whereas 165 patients were considered to have 1-vessel CAD or no
CAD. Positive EE was defined as ischemia or necrosis in at least 2 coronary
territories.
Results: PE images were acquired within 125 seconds after exercise (49±15).
Mean heart rate (bpm) was 139±19 at Pk versus 117±22 at PE (p <.001).
Interpretable Pk and PE images were obtained for all patients. Sensitivity for
detecting MV disease was higher with Pk than with PE imaging (79% vs. 55%,
p < 0.001), with lower specificity (79% vs. 88%, p< 0.05). Predictive positive
value was similar (80% vs. 83%). Negative predictive value was again higher
with peak imaging (78% vs. 66%, p< 0.01). Total accuracy was not different
(79% vs. 72%). A stepwise logistic regression analysis identified Pk EE posi-
tivity for MV CAD as the strongest independent predictor of MV disease (OR:
7.36); also significant were male gender (OR: 4.22), diabetes mellitus (OR:
4.28), previous myocardial infarction (OR: 3.12) and increment of product heart
rate x blood pressure (OR: 1.00).
Conclusions: Pk treadmill EE is technically feasible and has higher sensitiv-
ity and negative predictive value for MV disease than PE echocardiography.
This method adds independent and incremental value to clinical and exercise
variables for the diagnosis of MV CAD. Therefore in the clinical setting Pk EE
should be performed to diagnose MV CAD.
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345 Computerized simulator for study of coronary artery
physiology

E. Shalman, M. Ortenberg, V. Erenburg, O. Herzenstein. Florence Medical,
Research, Kfar Sava, Israel

Introduction: Recognized shortcomings in angiographic imaging, has led to
increasing interest in the assessment of real time physiology in the catheteriza-
tion laboratory. Among the parameters currently being used clinically are CFR,
FFR, rCFR, Pulse Transmission Coefficient (PTC), and Collateral Flow Index
(CFI). Interrelationships between these parameters yield information that can
be lesion and/or vascular bed specific. To better understand the interrelation-
ships between varying hemodynamic parameters we have created a computer
model of the coronary circulation.
Methods: The simple hydraulic model of coronary stenosis is used together
with the windkessel model of the vascular bed. The compliance of the vascular
bed is assumed to be inverse to its resistance. The systolic/diastolic change in
resistance is described by step-wise functions of time. Input parameters are:
aortic pressure signal, number of stenosis, length of each stenosis, MLD of
each stenosis, reference diameter, rCFR, systolic/diastolic velocity ratio, CFI,
and a constant Kc representing the ratio of vascular bed compliance to vascular
bed resistance. The output of the model is coronary flow and the pressure
signal distal to each stenosis at rest and at hyperemia.
Results: Fig 1 illustrates the simulated effect of changes in vascular bed com-
pliance on the shape of distal pressure waves. Comparable analysis on the in-
terrelationships of reference CFR, collateral flows and multiple lesions on CFR
and FFR will also be demonstrated.

Conclusion: The demonstrated computer model allows for the estimation of
the physiologic changes. It can be used for the design of clinical and animal
studies. It is also valuable for demonstrating the usefulness of physiologic study
to interventionists.

346 Psychological distress versus quality of life in chronic
heart failure: validation of a new dedicated software

G.P. Carboni, C. Goffredo, R. Botti, Y. Brignardelli. Universita Campus
Bio-Medico, Cardiology Dept., Roma, Italy

Quality of life (QOL) of patients (pts) with chronic heart failure (CHF) is asso-
ciated with severe reduction in functional capacity (FC), limitations in social life
(SL), alterations of the emotional (E) status and therapy compliance (TC). All
such conditions are generally accompanied by a deep state of psychological
distress. An objective measure of all such conditions is however still undefined.
The alterations in FC, SL, E and TC of 69 pts with CHF were then calculated
with a score from an interview consisting in 32 graded questions on QOL. The
same method was carried out in other 50 pts but without CHF (control group).
The alterations in FC, SL, E and TC were then expressed as percentage re-
duction from the values observed in control pts.
All pts were invited to self-rating in a visual graded scale (0 = normal, 100 =
maximal values) their psychological distress burden. The amount of psychologi-
cal distress was also evaluated by a pt close relative by using the same method.
A modified Maastricht Questionnaire, self-ratings and ratings by a close rela-
tive was also submitted to all pts. Major determinants of psychological distress
were assessed by the Life Events Assessment, the Social Support Question-
naire and the Ways of Coping Checklist. Browsing on the computer screen, the
software provides informations on the clinical status of the 69 pts under study:
mean age of 69±11 years,37±12% mean ejection fraction (EF) on echocar-
diography, 3±1 mean New York Heart Association (NYHA) class. This software
also automatically Ilustrates with graphics that, in pts under study, the percent-
age reduction in FC, SL,E and TC was of 61±13%, 46±15%, 36±32%and
23±17%, respectively. The self and relatives ratings of psycological distress
showed, on an other separate graphic, a percentage increase of 58±27% and
54±29%, respectively. These values were significantly correlated (Pearson r>
4,P < 0.001) with the Modified Maastricht Questionnaire results. These data
indicate that a high level of psychological distress is detectable in pts with CHF
and that it parallels the reduction of QOL. The use of this validated software is
rapid (it takes less than 10 min to complete it) and objective and it may facilitate
counseling and treatment in pts with CHF.
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P347 Absence of correlation between stress SPECT
imaging and angiography at 6 months after direct
angioplasty for acute myocardial infarction

K. Isaaz, A. Cerisier, E. Faure, M. Lamaud, S. Schouvey, M. Hassan-Sabri,
A. Da Costa, C. Gerenton. Hopital Nord-CHU de Saint Etienne, Service de
cardiologie, Saint Etienne, France

Background: Restenosis of the infarct-related artery after direct angioplasty
(d-PTCA) for acute myocardial infarction (AMI) is often silent. The value of
stress SPECT imaging performed systematically at 6 months-follow-up (FU)
for detecting myocardial ischemia due to restenosis in asymptomatic patients
(pts) who underwent d-PTCA with stenting (d-S-PTCA) for AMI has not been
well evaluated.
Methods: Among a cohort of 440 consecutive AMI pts successfully treated
by d-S-PTCA for AMI in our institution from 01/99 to 08/01, 75 pts with no
symptom during the F-U systematically underwent both rest thallium 201/stress
Tc-99m setamibi myocardial perfusion (SPECT) and coronary angiogram (CA)
at 6 months.
Results: Binary angiographic restenosis rate was 32%. Reversible ischemia at
SPECT in the territory of the infarct related artery was observed in 34 of the
75 patients (45%); among these 34 patients with positive SPECT, only 10 had
angiographic restenosis. Among the 41 patients without reversible ischemia at
SPECT, 14 had restenosis. Specificity, sensitivity and positive predictive value
of SPECT for detecting restenosis were 32%, 53% and 30%, respectively. Pa-
tients with SPECT reversible ischemia at 6 months-FU did not differ from those
without SPECT reversible ischemia regarding restenosis, initial angiographic
LVEF, diabetes, hypertension, exercise peak workload. Patients with SPECT
reversible ischemia had a higher LV ejection fraction at 6 months than those
without reversible ischemia (67±8% vs 61±13%, p=0.03).
Conclusion: These data suggest a poor correlation between stress SPECT
imaging and angiographic restenosis at 6 months in patients treated by direct
angioplasty for AMI and who remain asymptomatic at follow-up. These findings
should be taken into account in the strategy of the clinical follow-up of this
population.

P348 Relationship between electrocardiogram and
electrophysiological findings and the extension of DNA
mutation in patients with Steinert myotonic dystrophy

A. Dello Russo 1 , G. De Martino 1 , G. Pelargonio 1 , T. Sanna 1 , L. Messano 1 ,

F. Mangiola 2 , P. Zecchi 1 , F. Bellocci 1 . 1 University Cattolica del Sacro Cuore,
Cardiologia Dipt., Rome, Italy; 2 UILDM, Centro per le Malattie
Neuromuscolari, Rome, Italy

Background: Myotonic dystrophy (MD) is the most frequent autosomal domi-
nant muscular dystrophy in adult life. MD is caused by an amplified and unsta-
ble trinucleotide cytosine-thymine-guanine (CTG) repeat on chromosome 19.
Cardiac conduction disorders and arrhythmias are common in MD, but a corre-
lation between length of CTG expansion and severity of cardiac involvement is
debated.
Methods: In order to assess whdther CTG repeat length is correlated to car-
diac involvement, we studied 90 pts (age 43±15 years, 49 women) with a ge-
netic diagnosis of MD. All pts underwent 12-lead ECG and 24-hour ECG Holter
monitoring (HM). 21 pts with an AHA class 1 or 2 indication underwent also
electrophysiological study (EP).
Results: The number of CTG repeats was positively correlated to heart rate
(HR), (r= 0.29, p= 0.032) and inversely correlated to QT (r=-0.34, p=0.012) and
QTc (r=-0.33, p=0.014) intervals. In contrast, CTG repeats were not correlated
with P-R interval and their number was not different in patients with (n=21,
810.1±513.0) or without (n=69, 743.6±440.2) intraventricular conduction de-
fects (p=0.57). HM data revealed that CTG number was similar in patients with
(n=8, 918.7±511) or without (n=82, 876±456) ventricular pauses (p=0.42) but
tended to be significantly increased in those with (n=9, 1059.3±572.6) com-
pared to those without (n=81, 751.9±434.0) frequent and/or repetitive ven-
tricular arrhythmias (VA), (p=0.056). Finally, among pts who underwent EP,
CTG number was not significantly different in those who developed (n=8)
and in those who did not develop (n=13) sustained VA (1093.2±431.9 vs.
769.8±462.7; p= 0.24).
Conclusions: CTG repeat length in MD pts is (1) positively correlated with
with HR and spontaneous VA (2) inversely correlated with QT/QTc intervals (3)
is not correlated with impairment of cardiac conduction and to inducibility of
sustained ventricular arrhythmias. Mechanisms underlying these correlations
need to be clarified to discriminate whether our observation are explained by
a primary alteration of cardiac function caused by CTG repeat lenght in car-
diomyocytes or merely represent the cardiac effects of neurohormonal changes
caused by extracardiac manifestations of MD.
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P349 Determination of the accessory pathway location by
the QRS polarity in the electrocardiogram of children
with Wolff Parkinson White's syndrome

L.V.A Boersma 1 , E. Garcia-Moran 2 , L. Monti, J. Brugada 2 .'St. Antonius
Hospital/HLCU, Cardiology Department, Nieuwegein, Netherlands;
2 Cardiovascular Institute, Arrhythmia Unit Hospital Clinic, Barcelona, Spain

Introduction: The QRS polarity (QRSP) in the ECG has been used to predict
the accessory pathway (AP) location in adults with WPW syndrome. In children
this may fail due to electro-anatomic differences and we therefore sought to
verify or improve the existing algorithm.
Methods: The ECGs of 173 symptomatic children with WPW syndrome were
collected, blinded, and evaluated by 2 experienced electrophysiologists. The
QRSP was designated as mainly positive (+), intermediate(=), or negative (-

for the 12 individual ECG leads. A previously validated algorithm for adults
(d'Avila, PACE 1995) was used to predict the AP location by the QRSP pattern
in leads V1, III, aVL, II, and V2. The AP location had been established fluoro-
scopically during electrophysiological study and radiofrequency ablation. The
AP locations were designated as LL, LPS, PS, RPS, RL, AS, MS, or Parahisian
(PH).
Results: The ECGs of 157 patients with sufficient pre-excitation were included
in the study. The age of the children was 13±3 yrs, 55 were female and 102
were male. With the existing QRSP algorithm for adults, the 2 observers pre-
dicted only 55% to 58% of AP locations correctly and a new algorithm had to
be devised. Based on a + or = QRSP in V1 as a first step, the 61 left sided APs
were all detected but an additional 10 ECGs were of PS, MS, or RPS APs. The
47 LL APs could all be distinguished by a + QRSP in III and a - or = QRSP in I.
The 18 LPS and PS APs had a - or = QRSP in III but could not be further sepa-
rated from the 6 MS and RPS APs. For ECGs with a - QRSP in V1 the existing
adult algorithm using leads III, II, and V2 failed significantly. Instead, the intro-
duction of a + QRSP in V3 and + or = QRSP in aVF was found to differentiate
most PH (7 of 12) and AS (4 of 8) from most RPS (21 of 26) and MS (8 of 13)
APs that showed a + QRSP in V3 but a - or = QRSP in aVF. The majority of
RL (25 of 31) but also some AS (4 of 8) an PH (4 of 12)AP were characterized
by a - or = QRSP in V3. Especially the AS, but also MS and Parahisian AP,
showed heterogeneous ECG patterns and were difficult to classify. The use of
additional ECG leads provided no contribution for further classification. There
did not seem to be a clear relationship between age and electrocardiographic
expression of APs.
Conclusions: In children with WPW the ECG manifestation of the AP is more
heterogeneous than in adults. AS and Parahisian AP are most difficult to diag-
nose. The new QRSP algorithm based on leads III, aVF, V1 and V3 has a 90%
overall reliability to predict the AP location in five regions of the heart.

P350 Internal cardioversion of atrial fibrillation: which role
in the era of external biphasic shock?

G.L. Botto, A. Politi, A. Sagone, M. Luzi, R. Lombardi, R. Bonatti, G. Ferrari.
Sant' Anna Hospital, Cardiology Dept, Como, Italy

Background: Internal cardioversion (IC) of atrial fibrillation (AF) has been indi-
cated for converting atrial arrhythmias mainly refractory to external cardiover-
sion (EC) delivering monophasic shock (MS).
Aim of the present study was to evaluate the role of IC in the era of external
biphasic shock (BS)
Methods: The study population consisted in 135 patients (pts), mean aged
69±8 years, with their first episode of AF lasting 3 days to 12 months (mean
arrhyhmia duration 150±97 days), NYHA functional class I-II, who received
anticoagulation 3 weeks before and 4 weeks after external cardioversion. Pts
received MS-EC using a step-up protocol (3 J/Kg anterior-posterior (AP), 4 J/Kg
AP, 4 J/Kg anterior-lateral (AL), maximum 360 joules), if arhhythmia persisted a
BS-AP-EC at the maximun energy previously delivered was administrated. Pts
still refractory to BS-EC underwent IC. No additional antiarrhythmic drugs were
given. End-point of the study was resumption of sinus rhythm (SR).
Results: Sixteen (12%) pts were excluded because of spontanous reversion to
SR before EC. The main results are reported in the table.

Efficacy 3 J/Kg MS-AP 4 J/Kg MS-AP 4 J/Kg MS-AL 4 J/Kg BS-AP IC

Pro-step 67/119(47,9%) 26/62 (41,9% 18/36 (50% 17/18 (94,4% 1/1 (100%)
Total 57/119(48%) 83/119 (70%) 101/119(85%) 118/119(99%) 119/119 (100 %)

Arrhythmia duration predicts only MS-EC failure (182±86 days in non-
responder vs 132±94 in responder pts; p=0.038).
Conclusions: The use of biphasic shock for external cardioversion rises the
success rate of the procedure very close to 100%. The need for internal car-
dioversion in patients with their first episode of atrial fibrillation lasting < 1 year,
is less than 1%, therefore the use of the invasive procedure in this clinical set-
ting must be very limited.

P351 Thromboembolic complications after direct current
cardioversion in patients with atrial fibrillation and
ineffective anticoagulation

K. Seidl, M. Rameken, M. Vater, H. Schwacke, A. Brandt, C. Kilkowski,
R. Zahn, J. Senges. Klinikum Ludwigshafen, Cardiology Dept., Ludwigshafen,
Germany

The Ludwigshafen atrial fibrillation (AF) study is a prospective single center
observatinal study on an intention to cardiovert basis, including 1269 consec-
utive unselected patients (pts) with AF Aim of the substudy was to evaluate
the embolic event rate in pts with AF and ineffective anticoagulation (IA), in
whom electrical cardioversion (CV) was intended. IA was defined, if warfarin
was given, however INR was < 2, or if no anticoagulation was performed. Rea-
sons for performing CV in pts with IA were AF of < 48 h, hemodynamic insta-
ble AF, or contraindication for anticoagulation. After cardioversion an overlap
of warfarin therapy and intravenous heparin was given to maintain adequate
anticoagulation after CV in pts without contraindications for anticoagulation.
Results: In 193 pts (15%) anticoagulation therapy was ineffective at the time of
the intended CV. Transesophageal echocardiography (TEE) was performed in
126 pts, in the remaining 67 pts transthoracic echo was performed. A thrombus
was found in 10 pts (7.9%) of the 126 pts with AF and ineffective anticoagu-
lation. In 53 of the 126 pts (42%) TEE revealed spontaneous echo contrast.
The grade of spontaneous echo contrast was mild in 74%, moderate in 19%
and severe in 9%. In 150 of the 196 pts (78%) CV was performed, in the re-
maining 43 pts no CV was performed. In 2 of 150 pts (1.3%) with AF and IA a
transient ischemic attack occurred in the first 4 weeks after CV. In both pts TEE
was performed before CV, none of the pts had evidence of left atrial thrombus.
In none of the 43 pts without CV a thromboembolic complication occurred. In
comparison the rate of thromboembolic complications in the first 4 weeks after
CV was 0.8% (9/1076 pts) in pts with AF and effective anticoagulation at least
3 weeks prior to CV.
Conclusion: 1) In our AF outpatient clinic 15% of the pts with AF had ineffective
anticoagulation prior to CV. 2) The rate of embolic events in first 4 weeks after
the intended CV was 1.3 in pts with ineffective anticoagulation compared to 0.8
in pts with effective anticoagulation.

P352 Influence of reciprocating tachycardia on development
of atrial card iomyopathy in WPW patients

Z. Kalarus, R. Lenarczyk, 0. Kowalski, J. Prokopczuk, H. Krupa,
B. Qeredniawa, A. Sokal, T. Zielinska. Silesian Center of Heart Diseases, 1st
Dpt of Cardiology, Zabrze, Poland

Background Stretch of cardiac tissues resulting from pressure-overload is a
confirmed trigger for atrial fibrillation (AF). Atrial strech during atrio-ventricular
reentry tachycardia (AVRT) is suspected source of AF in WPW patients
Objective was to evaluate influence of AVRT on atrial pressures during tachy-
cardia and presence of AF in WPW syndrome
Methods Study population consisted of 88 consecutive patients with left-sided
accessory pathway (AP) and stimulated AVRT during electrophysiologic study
(EPS). Studied group (Gr-I, n=32, 36.36%) consisted of patients with sustained
episodes of AF during EPS, control group (Gr-II, n=56, 63.64%) PTS without
AF. Mean and maximal pressure during AVRT in both atria were evaluated
using transseptal approach (LAP mean, LAP max, RAP mean, RAP max). Re-
lation between atrial pressures and electrophysiological parameters of AVRT:
A-V, V-A conduction time, indexes A-VN-V, V-A/V-V were calculated in the en-
tire population
Results We found significantly higher values of atrial pressures in Gr-1 com-
pared with Gr-II: LAP max 32.0 mm Hg versus 20.8, LAP mean 21.6 versus
13.2, RAP max 15.2 versus 11.5, RAP mean 8.2 versus 6.17 respectively
(p<0.001). Analysis of the influence of AVRT on atrial pressures showed sig-
nificant (p<0.001) negative correlation between A-V-conduction times, A-VN-V
indexes and LAP max, LAP mean and positive(p<0.05) correlation between
V-A conduction times, V-AN-V-indexes and LAP max LAP mean. Similar ef-
fect of AVRT was found analyzing right atrial pressures.The most significant
correlations were found between LAP max and A-V conduction time (r=-0.64),
A-VN-V, V-A/V-V indexes (r=-0.60, r=0.60 respectively).

LAPmax 	 LAPmean 	 RAPmax 	 RAPmean

AN 	 r=-0.64	 r=-0.57 	 r=-0.25	 r=-0.26
V-A 	 r=0.36 	 r=0.32	 r=0.23 	 r=0.11
A-VN-V 	 r=-0.60	 r=-0.54 	 r=-0.30	 r=-0.20
V-AN-V 	 r=0.60	 r=0.54 	 r=0.30 	 r=0.20

Conclusions 1.Electrophysiological parameters of AVRT have an influence on
atrial pressures and presence of AF in WPW patients.
2.Earlier ventricle and later atrial activation during AVRT increase atrial pres-
sures.
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P353 Electrophysiological effects of novel Kv1.5 channel
blockers on left versus right pig atrium in comparison
with lKr-blockade

K.J. Wirth, J. Brendel, A.E. Busch, K. Knobloch. Aventis Pharma, DG
Cardiovascular Diseases, Frankfurt am Main, Germany

Objectives: Inhibition of the cardiac Kv1.5-channel, the molecular base for the
human cardiac ultrarapid delayed rectifier potassium current (IKur), is consid-
ered a new promising atrial selective antiarrhythmic concept since this chan-
nel is presumed to contribute to atrial but not ventricular repolarization in the
human heart. In a previous study in pigs we found clear baseline differences
in refractoriness between left and right atrium with shorter effective refractory
periods (ERP) of the left atrium associated with a high vulnerability for tach-
yarrhythmias of the left, not the right atrium. In this newly established model we
compared atrial and ventricular effects of three novel Kvl.5-blockers, S9947,
S20951 and S1185, with the lKr-blockers dofetilide, azimilide, ibutilide and d,l-
sotalol.
Methods: In pentobarbital anesthetized pigs (n=40) we determined ERPs in
the free walls of both atria with the S1-S2-stimulus method at three basic cy-
cle lengths (BCL 240/300/400ms)and the QTc-intervals. The incidence of atrial
tachyarrhythmias triggered by the S2-extrastimulus of the left atrium was eval-
uated (left atrial vulnerability).
Results: In contrast to Kr-blockade, Kv1 -5-blockade had no effect on the QTc-
interval, but prolonged the atrial ERP. The Kvl.5-blockers were significantly
stronger on left atrial ERP, Ikr-blockers on right atrial ERP (p<0.05 for all com-
pounds tested). A 240 ms BCL the Kvl.5-blocker S9947,1mg/kg, prolonged
left vs. right atrial ERP by 20±2% vs. 12±3%; S20951, 3mg/kg, by 29±7%
vs. 9±2% and Si 185, 1 mg/kg, by 54±7% vs. 23±7%. By contrast the effect
of dofetilide,10vg/kg, was stronger on the right than left atrium (36±4% vs.
23±2%), a profile also found with azimilide (5mg/kg, 33±2% vs. 17±3, ibutilide
(15µg/kg, 40±9% vs. 23±5%) and d,l-sotalol (1.5mg/kg, 41±5% vs. 30±4%).
The Kv1.5-blockers, S9947, S20951 and S1185, significantly decreased left
atrial vulnerability (-62, -75 and -100%, respectively, p<0.01) in contrast to the
selective IKr-blocker dofetilide(-14%, n.s.).
Conclusion: Kv1.5- and IKr-blockers showed substantial differences in their
atrial and ventricular actions in pigs. Kr-blockers were stronger on right atrial
ERP, Kvl.5-blokckers on left atrial ERP suggesting interatrial differences in the
expression of potassium channels. In contrast to selective IKr-blockade, Kv1.5-
blockade inhibited left atrial vulnerability and had no effect on the QT-interval.
Based on the atrial selective prolongation of refractoriness and the inhibition of
left atrial vulnerability Kv1.5 channel blockade seems a promising atrial antiar-
rhythmic concept.

P354 Topographic location of the human sinus node:
implications in radiofrequency catheter ablation of
inappropriate sinus node tachycardia

D. Sanchez-Quintana' , J.A. Cabrera 2 , V. Climent , J. Saenz de Santamaria' ,
F. Cabestrero 2 , M. Orejas 2 , J.M. Rubio 2 , J. Farre 2 .'Extremadura University,
Human Anatomy, Bada/oz, Spain; ZFundacidn Jimenez Diaz, Cardiology,
Madrid, Spain

Treatment of inappropriate sinus tachycardia with radiofrequency (RF) catheter
ablation has lower success rates than those attained in other atrial tachycar-
dias. No systematic investigation has been made on the anatomic relations of
the sinus node (SN) and the endocardial and epicardial aspects of the right
atrium (RA), and the terminal crest (TC) in the human heart.
Methods: In 45 autopsied normal human heart specimens (49±20 years; 31
male), we examined by longitudinal sections the location of the SN body within
the TC and the distance to the RA epicardium and endocardium.
Results: The SN body, constantly formed around a central sinus node artery,
had a variable shape structure, which extended along the TC in lateral po-
sition, gradually passing through the middle of the crest to reach the endo-
cardium at variable distances. Its location in relation to the RA epicardium and
endocardium could be assigned to 3 different patterns (figure). In 32 speci-
mens (71 %) the SN was subepicardial at the junction of the superior caval vein
and the RA (type A). The distance SN-epicardium was 0.5±0.2 mm and SN-
endocardium 4.0±0.4 mm. In 9 hearts (20%) the SN was located in the mid-
dle between the epicardium (epi) and endocardium (end) (type B). In 4 speci-

mens (9%) the SN was subendocardial and the distance SN-endocardium was
0.8±0.3 mm (type C).
Conclusions: In 71% normal human hearts the SN body has a subepicar-
dial location. This combined with the presence of a central sinus artery and a
thick muscular TC between the SN tissue and the RA endocardium probably
accounts for the difficulties in ablating with RF inappropriate sinus tachycardia.

P355 Left atrial macroreentry tachycardia after mitral valve
surgery: complete conduction block across the critical
isthmuses can prevent recurrence

T. Vogtmann, F. Ouyang, M. Antz, S. Ernst, M. Goya, M. Volkmer, K.-H. Kuck.
AK St. Georg Hamburg, Cardiology Dept., Hamburg, Germany

The reentry circuit of left atrial macroreentry tachycardias (LAMRT) after mitral
valve (MV) surgery are complex and data about results of RF ablation are lim-
ited. We investigated 9 pts. (3 f; age 18-70 y) with LAMRT after MV surgery
with CARTO. Mapping in LAMRT was possible in 7 pts. In 2 pts we performed
substrate mapping in sinus rhythm. Ablation endpoint was complete conduction
block across all identified critical isthmuses Cls and non-inducibility.
Results: In addition to an electrical silent area (ESA) or line of double po-
tentials (LDP) anterior of the right pulmonary veins (PV) representing the atri-
otomy in 8/9 pts acquired electrical barriers were identified. 17 tachycardias
were mapped in 7 pts (1-3/pt, CL 250 - 440 ms). In 12/17 dual loop mecha-
nism was suspected with the CI between a posterior ESA/LDP and a PV (6),
between 2 posterior ESAs (3) or a posterior ESA and the atriotomy (3). An
additional 5 were single loops around the mitral annulus (3 counter-clockwise,
2 clockwise) with isthmus at the lateral (3) or anterior (2) mitral annulus (MA).
Finally all Cls could be blocked by delivering 4.0±0.8 RF pulses at sites with a
maximal bipolar amplitude of 0.08 - 3.24 mV. 2 Cls located between the lateral
MA and a posterior ESA with amplitudes of 3.24 and 1.89 mV and a widths of
26.6 and 31.4 mm (average widths of all Cls: 14.0 ± 8.8 mm) required cooled
ablation after recurrence.
During a follow up of 14 ± 9 mon no LAMRT occurred. 7/9 pts were completely
arrhythmia free, 2 were symptomatic with intermittent AF.
Conclusion: Electroanatomical mapping in LAMRT pts after mitral valve
surgery reveals ESAs or LDPs due to atriotomy, additional ESAs, and allows
identification of the critical isthmus and mechanism of tachycardia. Complete
conduction block across the critical isthmuses prevents recurrence of LAMRT.

P356 The post-pulse sodium spike as a marker of cardiac
capture: from modelling to clinical evidence

A P. Ravazzi' M. Sassara 2 , P. Diotallevi 1 , S. Ficili 2 , C. Militello 3 , J. Meier 3 ,

L. Brandolisio 4 , R. Audoglios. 'Osp. SS Antonio e Biagio, Cardiology Div.,
Alessandria, Italy; 2Osp. Belcolle, Cardiology Div., Viterbo, Italy; 3Biotronik
GmbH, Erlangen, Germany; 4Biotronik-Seda, Trezzano S/N, Italy; 5Linarolo
(PV), Italy

Introduction: A pacemaker assuring myocardial capture, through automatic
output adjustments, would improve patient safety, extent battery life and
speedup follow-ups. At the upstroke of action potential the impedance of cell
membrane strongly decreases due to the opening of sodium channels (NaCh).
During this phase lasting 2-4 ms, myocardial impedance decreases accord-
ingly. Theoretical models of memldne kinetics show that a short living neg-
ative dip in intracardiac impedance is expected soon after a captured pacing
pulse (within 20 ms).
Aim of this preliminary clinical investigation was to verify whether right ventric-
ular capture can be recognized from intracardiac impedance changes resulting
from NaCh opening.
Material and methods: Six patients implanted with an Inos2 CLS pacemaker
(Biotronik, Germany)and low-polarization leads, were paced in DDD mode at
pulse amplitudes below and above the threshold value. The bipolar intracardiac
impedance was DC measured in right ventricle by the pacemaker and down-
loaded via telemetry in a laptop PC for post-processing.
Results: In all pts, a small (mean 2.9 ± 0.8 Ohms) and fast (< 6ms) intracar-
diac impedance dip could be detected 10-18 ms after the ventricular capture.
This dip was not observed after non-captured events. The mean DC intracar-
diac impedance was 542 ± 50 Ohms.
In conclusion, an ultra-fast (within 20 ms) detection of capture is feasible by an
impedance-based method. Since impedance measurement is slightly affected
by polarization artifacts, such method is expected to work with any lead.

Sinus node locations.
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LONG-TERM BIVENTRICULAR PACING RESULTS

P357 Effects of biventricular pacing on morbidity and
mortality in patients affected with severe congestive
heart failure

G. Mascioli, T. Bordonali, L. Bontempi, F. Costa, L.M. Culot, R. Marconi,
A. D'Aloia, A. Curnis. Division of Cardiology, Brescia, Italy

Biventricular pacing is a new treatment for severe congestive heart failure that
has proven to be effective in several studies.
Since October 1998 to December 2001, we have implanted 82 patients with a
biventricular device. 54 patients have until today at least 1 year of follow-up. 6
died during the first year after the implant, so that the mortality rate at 1 year is
11.1%. 3 patients died for sudden cardiac death, 2 for congestive heart failure
and 1 for non cardiac death.
For the morbidity analysis, we have studied in the year before and in the year
after implant: days to first recurrence of CHF, number of acute episode of CHF,
number of hospitalisation in the Cardiology Division and in the ICU, length of
hospital stay in the Cardiology Division and in the ICU.
The table shows the results, expressed ase mean±1 standard deviation.

Morbidity parameters

DFR 	 NAC	 NHC 	 NHI 	 LHSC 	 LHSI

1 year pre 	 124+134 	 2.8+1.4 	 2.6+1.5 	 0.7+1.0 	 36.5+31.7 	 1.9+2.9
1 year post 	 298+108 	 0.4+0.7 	 0.5+1.4 	 0.06+0.24 	 4.4+12.3 	 0.08+0.35

DFR = Days to first recurrence, NAC = Number of acute episode of CHF, NHC = Number of
hospitalisation in Cardiology Dept., NHI= Number of hospitalisation in ICU, LHSC=Length of
stay in Cardiology Dept, LHSI = Length of stay in ICU

All differences are statistically significant.
If the particular severity of our patients is considered (mean NYHA class
3.1 L0.3, mean ejection fraction 22±7%)our results on mortality are satisfying.
Furthermore, our data demonstrate that biventricular pacing not only is hemodi-
namically and clinically efficacious, but it is also related to a significant decrease
in morbidity rate.

P358 Long-term benefit in quality of life by biventricular
pacing in patients with chronic heart failure and atrial
fibrillation in the MUSTIC study

C. Linde', F. Braunschweig', F. Gadlerl, C. Bailleul 2 , J.C. Daubert 3 .

'Karolinska Hospital, Dept of Cardiology, Stockholm, Sweden; 2ELA
Recherche, Le Plessis-Robinson, France; 3Centre Cardio-Pneumologique
CHU, Rennes, France

The MUltisite STimulation In Cardiomyopathy (MUSTIC) study is a controlled
multicentre trial, to assess the clinical efficacy of biventricular pacing (BIV) in
patients with chronic NYHA III heart failure and intrinsic QRS>150 or RV paced
QRS>200 ms. We have reported symptomatic relief from the crossover phase
(CO) with sustained results over one year. The aim of this study was to assess
quality of life (QoL) over time in the group of patients with atrial fibrillation (AF)
and slow ventricular rate either due to spontaneous rhythm or His-ablation.
Methods: The 6 month CO single blind comparison of BIV and no-BIV was
completed in 41 of 64 included. Of these, 35 preferred and were programmed
to BIV. Quality of life was evaluated by one disease specific and one generic
form - the Minnesota Living with Heart Failure questionnaire and the Karolin-
ska questionnaire - in 30/35 patients with BiV at 9 (M9) and 12 months (M12)
compared to Start CO.
Results: Significant and sustained benefits regarding the Minnesota form were
seen at M9 and M12 compared to start CO. Results from selected dimensions
of the Karolinska form are given in the figure.

QoL improvement

In conclusion: In parallel with a maintained clinical improvement, quality of life
benefits were sustained over one year by biventricular pacing in these patients
with severe heart failure, atrial fibrillation and intraventricular conduction delay.

P359 Long-term biventricular pacing decreases inducibility
of ventricular arrhythmia in congestive heart failure

S G. Molhoek, J J. Bax, L. van Erven, M. Bootsma, P. Steendijk, E.E. van der
Wall, M.J. Schalij. Leiden University Medical Center, Cardiology, Leiden,
Netherlands

Background: Biventricular (BV) pacing may improve systolic left ventriculs
function, functional status and well-being of patients with depressed left ver
tricular function and interventricular conduction delay. These patients with cor
gestive heart failure often have an indication for ICD implantation as well. Th
aim of the present study was to evaluate whether long term BV pacing de
creases inducibility of ventricular arrhythmias in these patients.
Methods: 10 patients treated with a combined BV-ICD device for dilated cal
diomyopathy and at risk for ventricular arrhythmia were included. All patient
underwent an electrophysiological (EP) study with ventricular programme
electrical stimulation (PES), both before implantation of the BV-ICD device an ,

after a period of at least 6 months of BV pacing. PES protocol was 8 beat driv
train with basic cycle length 600, 500 and 400 ms and up to 3 extrastimuli wit
minimal cycle length 200 ms.
Results: The patients included (7 M, age 64±12y) had dilated cardiomyopath,
(5 ischemic, 5 idiopatic) and interventricular conduction disturbances. Indica
tions for ICD device were out of hospital cardiac arrest (n=6) or ventricula
tachyarrhythmia (n=4). Antiarrhythmic drugs before BV-ICD (sotalol n=3, amic
Barone n=4) was not significantly changed at long term follow-up (sotalol n=4
amiodarone n= 3). Before BV-ICD implantation, sustained VT could be induce
in 8 patients and nonsustained VT in one. After a period of 9.9 ± 4.1 months c
BV pacing, VT was inducible in only 4 patients.
Conclusion: Long term BV resynchronisation therapy decreases the inducibil
ity of VT from 90% to 40% (p<0.05). Resynchronisation therapy may have al
antiarrhythmic effect.

P360 Long-term (2 years) clinical effects of permanent
biventricular pacing in chronic atrial fibrillation.
Results from the MUSTIC trial

C. LeclercgI, C. Linde 2 , S. Cazeau 1 , L. Kappenberger 4 , R. Sutton 5 ,

C. Bailleul 1 , C. Daubert 1 on behalf of the MUSTIC Study Group. I University
Hospital, Cardiology, Rennes, France; 2Karolinska Hospital, Stockholm,
Sweden; 3St Cloud, France; 4 Lausanne, Switzerland; 5London, United
Kingdom; 'Le Plessis Robinson, France

Background: Previous controlled and randomized studies have shown tha
biventricular pacing improved functional status in patients with advanced hear
failure, intraventricular conduction delay and left ventricular (LV) systolic dys
function and stable sinus rhythm. However, results of permanent biventricula
pacing in atrial fibrillation patients remain controversial.
The aim of the present study was to evaluate the long term clinical benefit o
permanent biventricular pacing (follow up = 2 years) in atrial fibrillation patient:
included in the MUSTIC trial.
Method: The MUSTIC trial was a cross-over (2 x 3 months) designed study ft
assess the effect of biventricular pacing. After the two cross-over phases, thf
patient were followed every 3 months in the pacing mode selected according ft
their preference (biventricular or uni-right ventricular pacing).
43 patients in permanent atrial fibrillation (66 ± 9 years), all in NYHA class
III with a mean LV ejection fraction (LVEF) of 25 ± 10% were included in this
study. Baseline data were recorded after a 3 month period of heart rate control
in most cases by radiofrequency AV node ablation, and uni-right ventricula
pacing. After the completion of the cross-over phases, all patients but 4 were
programmed in biventricular pacing mode.
Results:

Baseline 1 year 2 years

Heart rate (bpm) 75±15 76±7 71±12
NYHA class 3±0 2.2±0.5* 2.2±0.5
6 min walk (m) 325±82 370±87* 362±99
Peak V02 (ml/min/kg) 13±4 14±3.5 NA
QOL questionnaire 45±23 31±17* 32±20*
LVEF radionuclides (%) 26±7.7 30±8* NA

p<0.01 vs baseline, NA = not available

To date, 26 patients completed the 2-years follow-up.
Conclusion: These data suggest that biventricular pacing significantly irn.
proves the quality of life and exercise tolerance over a 2 years follow-up it
advanced heart failure patients with permanent atrial fibrillation.
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=361 Benefits of cardiac resynchronization therapy — results 	 Conclusions: IF is positively modulated by cAMP-coupled receptors, whose
of the InSync and InSync ICD trials 	 effect is unchanged by Gi blockade.

W. Abraham 1 , J. Young 2 , A. Leon 3 , L. Liem 4 . 1 University of Kentucky,
Section of Heart Failure, Lexington, United States of America; 2 Cleveland,
United States of America; 3Crawford Long Hospital, Atlanta, United States of
America; 4 Stanford University Medical Center, Stanford, United States of
America

Background: The InSync & InSync ICD trials were each designed as a multi-
center, randomized, double-blind controlled study to evaluate the safety and
effectiveness of CRT in a large number of patients with advanced systolic heart
failure, ventricular dysynchrony and, in the case of InSync ICD, an indication
for an ICD.
Methods: 815 NYHA Class III and IV patients were successfully implanted with
the InSync (n=453) or InSync ICD (n=362) systemand randomized to either the
CRT OFF (control, n=401) or the CRT ON (treatment, n=414) group. Primary
effectiveness endpoints in both studies were quality of life (QOL, as measured
by the Minnesota Living with Heart Failure questionnaire), NYHA class and
6-minute hall walk distance (6MW). Key secondary endpoints included peak
V02/kg, exercise time, and LVEF.
Results: Effectiveness results comparing the median paired differences at
baseline and 6 months are summarized in the table below.

CRT ON CRTOFF P-value

QOL" -18 -9.5 <0.0001
NYHA Class` -1 0 <0.0001
6MW (meters) 46 28 0.01
Peak V02/kg (ml/kg/min.) 1.1 0.2 0.006
Exercise Time (sec.) 68.5 13 <0.0001
LVEF (%) 4.0 0.6 <0.0001

"Median paired difference

Conclusions: In patients with moderate to severe heart failure and LV dysyn-
chrony, the InSync and InSync ICD trials have demonstrated that cardiac resyn-
chronization is safe and improves functional status.

ARRHYTHMIAS MECHANISMS: CELLULAR
ELECTROPHYSIOLOGY AND PATHOPHYSIOLOGY

P362 Pharmacological modulation of the pacemaker current
(IF) in human atrial myocytes

G. Lonardo l , E. Cerbail, G. Giunti 2 , S. Casini 1 , M. Bonacchi 2 , G. Sani 3 ,

A. Mugelli 1 . t University of Firenze, Dept. Pharmacology, Firenze, Italy;
2Azienda Ospedaliera Careggi, Cardiosurgery Unit, Florence, Italy;
3 University of Florence, Cardiosurgery Unit, Florence, Italy

IF is an inward Na/K current, activated by hyperpolarization and responsible for
the phase 4 of action potential; IF is constitutively expressed in human atrial
myocytes (HuAM), where it is modulated by beta-adrenergic (AR) and sero-
tonin (5-HT4) receptors. Modulation of IF may play a relevant role in triggering
human atrial arrhythmias. Recent data obtained by heterologous re-expression
of human F-channels and 5-HT receptors suggest that differences exist in the
pharmacological modulation depending on channel and receptor isoforms. In
particular, 1) HCN1 isoform of the F-channel seems to be insensitive to cAMP
and 2) 5-HT(4b), but not 5-HT(4a), isoform is coupled to both inhibitory (Gi) and
stimulatory (Gs) G-proteins. However, the functional relevance of this different
coupling has never been tested on native F-channels in human cells. The aim
of this study was to investigate the pharmacological properties of IF in HuAM,
by evaluating its modulation by cAMP cascade through fs1 AR, 02AR and 5-HT4
receptor stimulation.
Methods: Coupling of receptor subtypes with Gi was tested by incubating
HuAM in 0.5 Rg/ml pertussis toxin [PTX] (which inactivates Gi) for 3 hours
at 33°C. Myocytes were isolated from specimens of right atrial appendages,
collected during cardiac surgery procedures. All patients were in sinus rhythm.
Myocytes were freshly utilised for patch clamp recording of IF in whole cell
configuration.
Results: IF was recorded in 62 cells: its density was 28.1±2.8 pS/pF and mid-
point activation voltage (V2) was -93±2 mV. f;1 AR stimulation was carried out
by superfusing cells with isoprenaline (ISO, 1µM) in the presence of the selec-
tive p2AR antagonist ICI 118,551 (50 nM); f 2AR stimulation was obtained with
1 µM ISO plus the selective f51AR antagonist CGP 20712A (100 nM); 5-HT4
stimulation was obtained with 1 KM serotonin. All stimuli were able to cause
a positive shift (DVZ) of IF activation curve ([51AR DV2=16.3±2.2 mV n=13;
p2AR DV z=11.5±1.6 mV n=13; 5-HT4 DV 1 =16±2 mV n= 15) (p<0.0001 ver-
sus corresponding controls), resulting in an increase of active current at voltage
near to the physiological diastolic potential. All receptor subtypes also speeded
up the rate of IF activation. Pre-incubation with PTX did not alter the phar-
macological response of F-channel to f31AR (DV [PTX]=14.4±2.5 mV), 02AR
(DV [PTX]=12.1±2.0 mV) and 5-HT4 stimulation (DV [PTX]=16.8±1.8 mV)
(NS versus no-PTX conditions for all).

P363 S100A1 enhances the L-type Cal current in murine
cardiomyocytes

M. Reppell, A. Remppis 1 , P. Sasse 2 , W. Roe11 2 , P. Most 1 , J. Hescheler 2 ,

H.A. Katus 1 , B.K. Fleischmann 2 . 1 Med. University of Luebeck, Med. Clinic It,
Luebeck, Germany; 2Neurophysiology, University of Cologne, Cologne,
Germany

Background: S100A1 is a Cat binding protein of the EF hand-type with a
muscle specific expression pattern. It displays highest protein levels in car-
diomyocytes and has been found to be expressed as early as on day eight
in the embryonic heart. Since S100A1 is known to be involved in the regu-
lation of Cat homeostasis we tested whether S100A1 also plays a role in
regulating the L-type Cat+ current (ICa) in murine cardiomyocytes. Methods
and Results: Murine embryonic (E16.5) ventricular cardiomyocytes were co-
incubated with S100A1 (0.001-10µM) for 2 to 48h. The amplitude of peak ICa
was significantly increased as early as 2h (+33.1±16%, n=6, P<0.05) after the
addition of S100A1, while current-voltage relationship and inactivation charac-
teristics remained unchanged. Fluorescence- and capacitance measurements
evidenced a fast translocation of rhodamine coupled S100A1 from the extra-
cellular space into cardiomyocytes. S100A1 treatment did neither affect the
functional expression of L-type Cat* channels (VDCC) nor cAMP levels. How-
ever, protein kinase inhibitor (PKI), a selective blocker of the cAMP-dependent
protein kinase A (PKA), abolished the S100A1-mediated enhancement of ICa
and measurements of PKA activity yielded a significant increase in S100A1-
treated cardiomyocytes (53.7±7.4%, n=6). Conclusion: The Cat' binding pro-
tein S100A1 enhances ICa via increase of PKA activity. Thus, S100A1 en-
hances myocardial inotropy by augmenting transsarcolemmal Cat influx.

P364 The human cardiac inwardly-rectifying K* channel
Kir2.1 b (hIRK) is inhibited by direct protein kinase
C-dependent phosphorylation

C. Karle, E. Zitron, W. Zhang, G. Wendt-Nordahl, S. Kathofer, D. Thomas,
J. Kiehn. Internal Medicine, Dept. of Cardiology, Heidelberg, Germany

Introduction: For the stabilization of the resting membrane potential and in ar-
rhythmogenesis, the native inward rectifier potassium current IK1 plays a critical
role. Protein kinases A (PKA) and C (PKC) are activated in coronary artery dis-
ease and heart failure accompanied by life-threatening ventricular arrhythmias.
Methods: This study investigates the functional relationship between PKA,
PKC and IK1 or its cloned correlate Kir2.1 b (hIRK) with techniques of molecular
electrophysiology.
Results: In whole-cell patch-clamp experiments with isolated human atrial car-
diomyocytes, the IK1 current was decreased by 41%, when the unspecific ac-
tivator of PKC, phorbol 12 myristate 13-acetate (PMA, 100 nmol/L) was ap-
plied. To study the effects of PKA and PKC on a cloned channel underlying
parts of the native IK1, we expressed Kir2.tb (hIRK) heterologously in Xeno-
pus oocytes and measured currents with the double-electrode voltage-clamp
technique. PMA (100 nmol/L) decreased the current by an average of 68%,
with an IC50 of 0.68 nmol/L. The inactive compound 4-alpha-PMA was ineffec-
tive. Thymeleatoxin and OAG, two specific activators of PKC, produced similar
effects as PMA. Inhibitors of PKC, i.e. staurosporine and chelerytrine, could
inhibit the PMA-effect (1 nmot/L) significantly. After mutation of the PKC phos-
phorylation sites (especially S64A and T353A), PMA became ineffective. Phar-
macological activation of PKA increased the current. Mutation of the single PKA
phosphorylation site on Kir2.1 b could not establish any significant results.
Conclusion: The human IK1 current in isolated atrial cardiomyocytes and one
of its underlying clones, the Kir2.1b channel, is inhibited by PKC dependent
signal transduction pathways, possibly contributing to heart arrhythmias in pa-
tients with structural heart disease.
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P365 Modulation of spontaneous activity in mouse
ventricular myocytes by adenovirus-mediated gene
transfer of Kir2.2 channels

T. Hibino, J. Lee, K. Miwa, L. Zhang, I. Kodama. Nagoya University, Res. Inst.
of Environ. Med., Nagoya, Japan

Purpose: To explore the feasibility of genetic modulation of intrinsic pacemak-
ing activity of the ventricle, we investigated the effects of gene transfer of Kir2.2
channels to mouse ventricular myocytes.
Methods: wild-type Kir2.2 channels (Kir2.2-wt) and its dominant-negative mu-
tant (Kir2.2-AAA: GYG motif of the ion selective filter was replaced by AAA)
were incorporated into adenovirus vector. Cultured ventricular myocytes of
neonatal mice were used for in-vitro transfection of Kir2.2-wt. Adult mice were
used for in-vivo transfection of Kir2.2-AAA by a catheter-based method (Haj-
jar at al., 1998). Action potentials and IK1 were recorded using patch-clamp
technique in a whole-cell mode.
Result: Regular spontaneous beating was observed in 12/20 (60%) control
neonatal myocytes at 145 ± 10/min with resting membrane potential (RP) at
-56.2 ± 3.2 mV. The Kir2.2-wt overexpressed myocytes showed less incidence
of spontaneous beating (4/20 cells, 20%) at significantly slower rates (35 ±
2/min, n=4) and more negative RP (-72.3 ± 3.1 mV) (n=5, p<0.05). The ventric-
ular myocytes isolated from control adult mice showed no spontaneous beating,
whereas 30/100 (30%) myocytes from mice transfected with Kir2.2-AAA in-vivo
showed spontaneous beating at 110 ± 10/min (Fig. 1 A). The Kir2.2-AAA trans-
fected myocytes had less negative RP (-53.8 ± 7.4 mV) and lower IK1 density
(0.73 ± 0.36 pA/pF at -40 mV) than controls (-68.1 ± 0.8 mV, 2.54 f 0.36
pA/pF) (n=8, p<0.05) (Fig. 1B).

Conclusion: The automaticity of ventricular myocytes can be regulated by
adenovirus-mediated gene transfer of Kir2.2 channels, suggesting the feasi-
bility of gene therapy for both brady- and tachyarrhythmias.

P366 Excitability restitution in fibrotic human myocardium
depends on the architecture of fibrosis

R. Derksen 1 , T. Kawara 2 , J.R. de Groot 2 , R. Coronel' , R.N.W. Hauer',
J.M.T. de Bakker'. 'Cardiology, Heart Lung Center Utrecht, Utrecht;
2Experimental Cardiology, AMC, Amsterdam, Netherlands

Progressive ventricular activation delay (PAD) starting at long coupling intervals
of premature stimuli has been shown to correlate with sudden cardiac death in
patients with heart disease. We studied PAD in 11 explanted hearts of patients
undergoing heart transplantation and hypothesize that PAD depends on the
amount and type of interstitial fibrosis.
Methods and results: Eleven hearts were studied (4 coronary artery disease,
1 hypertrophic cardiomyopathy and 6 dilated cardiomyopathy). Eight hearts
were Langendorff-perfused, from the 3 remaining hearts superfused epicardial
sheets (1 mm thickness) were taken and studied in a tissue bath. High reso-
lution unipolar epicardial activation mapping (105 or 208 recording sites; inter-
electrode distance 0.8 or 0.5 mm, respectively) was carried out following pre-
mature stimulation in 11 hearts. Activation maps and conduction curves were
constructed and correlated with histology. As a measure for PAD, the mean
increase of delay (MID) was obtained from the conduction curves. Prominent
increase of MID was associated with zones of patchy, dense fibrosis with long
fibrotic strands and depended on the direction of propagation relative to fiber
direction.. In contrast, MID was only marginally affected by short strands of fi-
brosis (diffuse fibrosis) with the same high density. The table shows the main
results.

Fibrosis(%) MID(ms) CVIIBCL(m/s) CVIIS2(m/s) CV=BCL(m/s) CV=S2(m/s)

Patchy 21.8±13.8 18.4±5.8 	 0.28±0.07 	 0.05±0.01 	 0.57±0.13 	 0.31±0.12
Diffuse 20.7±13.7 5.0±1.3 0.24±0.04 0.17±0.06 0.58±0.15 0.41±0.22

Conduction velocity during BCL and after premature stimulation (S2) for different types of fibro-
sis. CVII and CV=: conduction velocity perpendicular (II) and parallel (_) to fiber direction during
basic cycle length and S2

Conclusions: In chronically diseased human myocardium long fibrotic strands
cause PAD starting at long coupling intervals of premature stimuli. MID de-
pends strongly on the direction of the wave front with respect to fiber direction
and on the architecture of fibrosis. These data suggest that patients with patchy
fibrosis with long strands are more prone to develop VF than patients with dif-
fuse fibrosis.

P367 Intercellular communication in connexin43 transfected
skeletal myocytes

Y. Ma', 0. Tolmachov 2 , M. Themis 2 , M. Poznansky 3 , C. Coutelle 2 , N
S. Peters'. 'St. Mary's Hospital, ICSM, Cardiac Electrophysiology, London,
United Kingdom; 2 lmperil College, Division of Biomedical Sciences, London,
United Kingdom; 3Harvard Medical School, Boston, United States of America

Myocyte transplantation has been considered a potential therapy to repair dam-
aged myocardium. In the attempt to create electrical coupling between cardiac
and transplanted skeletal myocytes, we transfected Connexin43 cDNA (Cx43)
into skeletal myocytes using a retroviral expression vector MLV-CX43-EGFP2,
which produces 80% infection in these Cx43 transfected skeletal myocytes by
FACS analysis of EGFP expression. We report here the results on the stud-
ies of the functional gap-junctional communication of Cx43 transfected skeletal
myocytes.
2 skeletal myocyte preparations were studied: L6 cell line and primary rat skele-
tal myocytes. Cx43 transfected cells (Cx43) and the control cells (Cont.) were
grown in culture dishes to confluence, and were placed on the stage of an
epifluorescence microscope. Microelectrodes were filled with 5% fluorescence
dye cascade blue. A 2-4nA current for lmin was applied to the electrode to
deliver dye into the cell. Dye transfer to the adjacent cells was recorded using
a DC 200 digital camera (Leica). The number of cells to which dye was trans-
ferred within 60 seconds with each injection was counted. Data were analysed
statistically using T-test (two population t-test).
Four groups of experiments were carried out in this study: L6, non-transfected
and transfected; Primary myocytes, non-transfected and transfected. Dye
transfer occurred in 65.0% and 16.7% of L6 Cx43 and L6 Cont. respectively,
and 64.7% and 13.3% of primary Cx43 and primary Cont. respectively. The
number of cells to which dye was transferred with each injection ranged from
0-3 cells, and was significantly greater in the transfected culures (L6, P=0.001;
primary P=0.026, table)

L6 Cell Line Cx43 Cell Line Primary Cell Primary Cx43 Cell
N=18 	 N=20 	 N=17	 N=15

# Cells Dye Transferred 0.17 ± 0.147 0.90 f 0.621 * 0.13 ± 0.124 	 0.70 ± 0.346*
(Mean ± SD)

* Compared with control, P<0.05

The results show Cx43 transfection induced gap junctional coupling and en-
hanced dye transfer in cultured skeletal myocytes, with the potential, therfore,
of enhancing incorporation into the functional myocardial syncytium.

P368 Increased atrial tissue expression of angiotensin II
type 1 receptor (AT-1) in an animal model of pacing
induced atrial remodelling

J.A. Cabrera', F. Cabestrero 1 , E. Garcia-Colis 1 , C. Castilla', J.M. Rubio',
D. Sanchez-Quintana 2 , J. Farro 1 , A. Lopez-Farre 1 . 1 Fundacion Jimenez
Diaz, Cardiology, Madrid, Spain; 2Extremadura University, Human Anatomy,
Badajoz, Spain

Recent studies in animal models of sustained rapid atrial pacing showed that
angiotensin II antagonist prevents electrical remodeling in atrial fibrillation.
However no systematic investigation has been made of atrial tissue expression
of angiotensin II type 1 receptor (AT-1) in this animal model. The present study
was designed to assess atrial AT-1 receptor expression in the early stages of
atrial remodeling in a canine model of prolongaded rapid atrial pacing.
Methods: Fifteen halothane-anesthetized adult beagle dogs underwent inser-
tion of a transvenous lead at the right atrial appendage. Ten dogs were con-
tinuously paced at 400 bpm for 3 days and 5 dogs in sinus rhythm served as
control. Right atrial effective refractory period (ERP) was measured at either
baseline and after 3 days in both groups. Atrial tissue AT-1 receptor expression
was determined in interatrial septum, lower right atrium, right and left atrial
appendages by Western-blot and immunohistochemical staining. Additionaly
fibrotic changes of the atrial myocardium were examined by conventional and
electron-microscopy studies.
Results: At baseline study the right atrial ERP was similar in controls (136±15
msg) and paced dogs (120±20 msg). After 3 days of continuous pacing
the ERP was significantly shorter than control (80±30 msg vs 140±10 msg;
p<0.03). We found a basal AT-1 receptor expression in both right and left atrial
myocardium. However atrial AT-1 receptor expression increased almost 2-fold
in dogs after three days of prolongaded rapid atrial pacing. This increasing was
more manifested in the right than in the left atrium and more marked in the ap-
pendage and lower right atrium. These findings correlated with the expression
levels of proteins detected by immunohistochemical stainig. In paced dogs, no
evidence of increased extracelular fibrosis or connective tissue content was
documented.
Conclusion: Rapid atrial pacing increases atrial tissue expression of angioten-
sin II type 1 receptor (AT-1) in early stages of atrial remodeling before appear-
ance of fibrotic structural changes. The use of AT-1 receptor antagonist may be
useful to prevent atrial fibrosis during structural remodeling of atrial fibrillation.
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P369 Electrocardiographic evidence of Duchenne muscular
dystrophy in a mouse model suggests a novel clinical
diagnostic tool

I. Amende 1 , A. Kale 2 , V. Chu', J.M. Otero 2 , T. Hampton' on behalf of The
CuraVita Corporation. I Harvard Medical School, Cardiology, Boston, United
States of America; 2 The Cura Vita Corporation, R&D, Boston, United States of
America

Objective: Record and analyze electrocardiograms (ECGs) in dystrophin-
deficient (mdx) mice, a mouse model of Duchenne muscular dystrophy (DMD),
to see whether they correspond to clinical observations in patients with DMD.
Methods: A new system for non-invasively recording ECGs in conscious mice
(no anesthesia, no implants) and a-MOUSE ECG analyses software in male
mdx (n=15) and C57 control (n=15) mice at baseline and in response to at-
ropine (0.5 mg/kg, i.p.) and phenylephrine (3 mg/kg i.p.).
Results: We demonstrate that mdx mice have significant tachycardia, consis-
tent with observations in Duchenne patients. Heart rate was nearly 15% faster
in mdx mice (809 ± 5 bpm) than in control mice (706 ± 13 bpm, P<0.01).
ECGs revealed significant shortening of the rate corrected QT interval duration
(QTc) in mdx mice compared to control mice (55.5 ± 0.5 ms vs. 61.6 ± 1.5 ms,
P<0.05). PR interval durations were shorter at baseline in mdx compared to
control mice (27.2 ± 0.4 vs. 29.4 ± 0.5 ms, P<0.05). The muscarinic antagonist
atropine significantly decreased heart rate and increased PR interval duration
in all mdx mice but not in control mice. Compared to the effects in C57 mice,
atropine administration in mdx mice led to significantly greater changes in HR
(-90 ± 14 bpm vs. +21 ± 12 bpm, P<0.05) and significantly smaller changes
in HRV (+0.1 ± 0.1 ms vs. -1.6 ± 0.7 ms, P<0.05). mdx mice administered
phenylephrine demonstrated significantly smaller reductions in HR compared
to C57 mice, (-132 ± 27 bpm vs. -312 ± 39 bpm, P<0.05). Pharmacological
autonomic blockade and baroreflex sensitivity testing demonstrated an imbal-
ance in autonomic nervous system modulation of heart rate, with decreased
parasympathetic activity and increased sympathetic activity in mdx mice.
Conclusions: mdx mice have tachycardia and an autonomic nervous sys-
tem imbalance affecting heart rate modulation, consistent with observations in
Duchenne patients. The cholinomimetic effects of atropine in mdx mice but not
in C57 control mice suggest a simple test that may be predictive of dystrophin-
deficiency.

P370 A French hot spot in KCNQ1 at position 174 is
associated with mild forms of congenital long QT
syndrome

I. Denjoy 2 , M. Imboden', M. Berthet', V. Fressart 3 , D. Klug 4 , G. Vaskmann 4 ,

B. Hainque 1 , P. Guicheney 1 . 1 Hopital Pitie-Salpetriere, INSERM U523, Paris,
France; 2Hopital Lariboisiere, Service Cardiologie, Paris, France; 3Hopital
Pitie-Salpetriere, Service de Biochimie, Paris, France; °Hopital Cardiologique,
Lille, France
Background: Long QT syndrome (LQTS) is characterized by QT prolonga-
tion on the surface ECG and ventricular arrhythmias responsible for syncope
and sudden death. It is a heritable ion channel disease caused by mutations in
genes encoding sodium or potassium ion channel subunits. Genetic abnormal-
ities are most frequently found in the potassium channel genes KCNQ1 (LQT1)
and HERG (LQT2).
Methods: The genotyped LQTS population included 90 LQT1 families, 40
LQT2 families and 6 LQT3 families. The phenotype of each subject was as-
certained by clinical history, ECG and Holter recording. We analyzed the phe-
notype of the most frequent mutation in LQT1.
Results: Sixty-four mutations were identified in KCNQ1 among the 90 LQT1
probands. Arginine at position 174 was the most frequently mutated aminoacid
(8 families, 33 carriers). R174 was replaced either by a cysteine (R174C) in 5
families (n=20) or by a histidine (R174H) in 3 families (n = 13). In one patient
with congenital deafness R174C was homozygous, and in another case the
mutation was associated with a second LQT1 mutation (R293C). Two probands
out of 5 were asymptomatic and were diagnosed by routine ECG testing before
DNA testing.There was no history of sudden death in these families. The phe-
notypes of R1 74C carriers were found to be milder compared to R174H carriers
with regards to both QTc duration (449 ± 49 ms, n = 20, versus 484 ± 31 ms,
n = 13) and to syncopes (3/20 versus 6/13).
Conclusions: R174 was the most frequently mutated amino acid in the French
LQT1 population. The R174C mutation was clearly associated with a mild phe-
notype, whereas R174H presented with a higher penetrance. Such mutations
can be a precipitating factor for ventricular arrhythmias in the setting of QT
prolonging drugs.

P371 Paced electrogram fractionation in symptomatic and
asymptomatic long QT patients

M. Sterlinski', M. Pytkowski', H. Szwed', A. A. Grace 2 , R. C. Saumarez 2

'National Institute of Cardiology, Ischaemic Heart Disease Dept., Wars,
Poland; 'Cambridge University, Papworth Hospital, Cambridge, United
Kingdom

Background: Paced ventricular electrogram fractionation (PEF), increased
electrogram duration and number of potentials following premature paced ex-
trastimuli related to inhomogenous conduction are strongly associated with VF
in patients with hypertrophic cardiomyopathy. Aim of study was to analyse PEF
in pts with long QT syndrome (LQTS). Material and methods: PEF was studied
in 30 patients: 26 females and 4 males, aged 11-56 (mean 27), with LQTS. All
pts had QTc > 440 ms, and no structural heart diseases. Group consisted of:
10 pts after aborted VF, 6 pts with syncopies and 14 asymptomatic patients.
Controls (12 pts) were studied after diagnostic, normal ER. Stimulation protocol
was S1S2 490 ms and S1S2 450-220 ms, shortening 1 ms every third beat.
Potentials of each electrogram obtained from recording electrodes were plot-
ted against S1S2. Characteristics of the pts were (average from all electrodes):
value of S1S2 at which delay occurred and corresponding increase of dura-
tion of electrogram. Multivariate discrimination analysis and Fisher's exact test
for statistics were used. Results: All LQTS patients had increased fractionation
compared to controls (328,4+21,4ms/13,7+8,7ms vs. 270+11,4ms/3,1+3,7ms,
p<0,01). Fractionation was higher in LQTS pts with VF than in all other
LQTS pts (339+23,5ms/15,1+9,8ms vs. 322+1 9ms/1 3,2+8,9ms, p<0,04). Re-
sults showed increase in electrogram delay with an increased number of poten-
tials in symptomatic, especially VF, pts. Conclusions: Patients with the LOTS
demonstrated large intraventricular conduction delays, strongly visible with the
symptoms aggravation, that is compatible with functional re-entrant substrate
theory and suggests that PEF analysis may be useful in risk assessment in
LQTS patients. Observed delays may be result of axial block due to local refac-
toriness and consequent slowed transverse and anisotropic activation.

P372 Gender-related proarrhythmia in a rabbit model of
LQT2 and LQT3

P. Milberg, L. Eckardt, P. Kirchhof, L. Fabritz, N. Reinsch, S. Ramtin,
G. Breithardt, W. Haverkamp. Medizinische Klinik and Poliklinik C, Munster,
Germany

Recent clinical observations indicate that female gender is associated with a
high risk of developing cardiac arrhythmias especially of the torsade de pointes
(TdP)-type in humans. We therefore sought to investigate gender differences
in a previously developed rabbit heart model of TdP. Methods and Results: In
40 Langendorff-perfused rabbit hearts, the lKr-blocker erythromycin (E; 150-
300µM) as well as veratridine (V, 0.1-0.51iM), an inhibitor of sodium channel
inactivation, led to significant increase in QT-interval and monophasic action
potential (MAP) duration in male (E; n=13, V: n=9) as well as in female (E: n=11,
V: n=7) hearts and thereby mimicked long QT (LOT)2 and LQT3 syndrome. In
bradycardic (AV-blocked) hearts, up to eight simultaneous epi- and endocardial
MAP demonstrated a significant increase in dispersion of repolarization in male
and female hearts. There was no significant difference in QT-interval or mean
APD50 or APD90 between female and male hearts at baseline or after infusion
of E and V. In E-treated hearts 6 (46%), 9 (69%) and 10 (76%) of 13 male hearts
showed early afterdepolarizations(EAD) and developed TdP at the three con-
centrations. In female hearts, 9 (82%) 11 and 11 of 11 hearts showed EAD and
TdP (p=ns as compared to male). In V-treated-hearts, 1 (11%), 8 (89%) and 9
of 9 male hearts showed EAD and developed TdP at the three concentrations.
In female hearts, 1 (14%) 7 and 7 of 7 hearts showed EAD and TdP (p=ns as
compared to male). Conclusion: Rabbit hearts show a high incidence of proar-
rhythmia of the TdP-type in a model of LQT2 and LQT3 and are thereby an
excellent model for drug screening. Due to the high incidence of proarrhythmia
there is only a slight gender difference in this animal model.
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P373 Efficacy of antiarrhythmic therapy in patients with
effort polymorphic ventricular arrhythmias and
ryanodine receptor gene (RyR2) mutations

B. Bauce 1 , A. Rampazzo 1 , C. Basso 3 , A. Bagattin 2 , L. Daliento 1 ,

G.A. Danieli 2 , G. Thiene 3 , A. Nava 1 . t University of Padua, Department of
Cardiology, Padua, Italy; 2 University of Padua, Department of Biology, Padua,
Italy; 3 University of Padua, Department of Pathology, Padua, Italy

Background: effort induced polymorphic ventricular arrhythmias (PVA) have
been recently proved to be linked to ryanodine receptor gene (RyR2) mutations.
Beta-blocker therapy seems to play a role in avoiding or reducing the incidence
of arrhythmias and to prevent sudden death (SD).
Aim of the study: to evaluate the efficacy of therapeutic strategies in the long
term follow-up of patients with PVA associated with RyR2 mutations.
Materials and methods: in 1985 a family in which four cases of juvenile SD
had occurred was studied. In all family members genetic study was carried out.
The family consisted of 26 living subjects belonging to three generations (11 M,
15 F, mean age 32±15 yrs). Thirteen subjects (6M, 7F, mean age 30±16 yrs)
showed effort induced PVA (non sustained ventricular tachycardia or premature
ventricular beats); they all underwent beta-blocker therapy (acebutolol 200 to
600 mg daily) and were strongly advised to avoid strenuous physical exercise.
Stress test was undertaken to evaluate the efficacy of therapy.
Results and follow-up: DNA testing proved the presence of RyR2 mutation
N23861 in 14 subjects (6M, 8F, mean age 29±17 yrs), all with PVA except one
(female, 10 yrs old). Five subjects had syncopal episodes and three experi-
enced dizziness before the beginning of antiarrhythmic therapy. In tour subjects
who were younger than 12 at the time of the first visit, arrhythmias appeared
during the follow-up (mean age 14±1 yrs). Beta-blocker therapy caused the dis-
appearance of PVA in 20% of cases, while in the remaining subjects arrhyth-
mias appeared at a higher level of load and consisted of isolated ventricular
premature beats in the majority of cases. During follow-up (2 to 16 yrs, mean
9) no patient had syncopal episodes or died suddenly.
Conclusions: the long term follow-up of this family demonstrates the efficacy of
beta-blocker therapy in reducing PVA and preventing SD. The therapeutic strat-
egy in asymptomatic carriers of RyR2 mutations remains a challenge, since SD
may be even the first manifestation of the disease.

P374 A deletion in the calsequestrin gene (CASQ2) causes
the autosomal dominant form of catecholaminergic
polymorphic ventricular tachycardia

C. Napolitano 1 , M. Memmi 1 , M. Gasparini 2 , B. Colombi 1 , R. Bloise 1 ,

E. Ronchetti 1 , S.G. Priori 1 . ' Salvatore Maugeri Fondation, Molecular
Cardiology Dept., Pavia, Italy; 2Humanitas Hospital, Cardiology Division,
Rozzano, Italy

Catecholaminergic polymorphic ventricular tachycardia (CPVT) is an inherited
arrhythmogenic disease characterized by adrenergically (emotion and/or ex-
ercise) induced syncope and sudden death manifesting during childhood and
adolescence in the absence of cardiac structural abnormalities. The disease is
mainly transmitted with an autosomal dominant pattern even if a rare autosomal
recessive form has been reported. We recently demonstrated that the cardiac
ryanodine receptor gene (RyR2) is a gene involved in the autosomal dominant
form of the disease, while Lahat et al identified mutations in the Calsequestrin
gene (CASQ2) in the rare autosomal recessive variant. Calsequestrin is a com-
ponent of the calcium release complex of the sarcoplasmic reticulum and is
functionally linked to RyR2. Here we provide the first evidence of a link be-
tween the autosomal dominant form of CPVT and the CASQ2 gene. An eleven
year old Caucasian female with history of syncope was referred for evaluation.
Baseline ECG was unremarkable with normal QT interval and runs of fast non-
sustained polymorphic ventricular tachycardia were elicited at exercise stress
test. The 45 year old mother had experienced repeated syncopal episodes
triggered by physical activity and she also presented ventricular arrhythmias
at exercise stress test. No signs of structural heart disease were present in
both patients. The diagnosis of autosomal dominant CPVT was established
and molecular screening of the RyR2 gene was performed on genomic DNA.
No mutations were identified in the open reading frame of RyR2 while molec-
ular screening of the CASQ2 gene led to the identification of a 16 bp deletion
creating a frameshift and a truncation of the distal 2/3 of the protein leading to
haploinsufficiency. This mutation was present in the proband and her mother
in the heterozygous state but not in the unaffected father and in 400 control
individuals.
In summary present data suggest that CASQ2 is a novel gene responsible for
the autosomal dominant variant of CPVT further supporting the concept that
arrhythmias in CPVT are caused by abnormal intracellular calcium handling.

P375 QT dispersion in Arg 403 Gin missence point mutation
of beta-myosin-heavy-chain in hypertrophic
cardiomyopathy families

M. Ersanli, N. Gultekin, E. Kucukates, H. Mutlu. Institue of cardiology, Istanbul,
Turkey

Backgraund: QT dispersion (QTD) is regarded as an important prognostic fac-
tor in hypertrophic cardiomyopathy (HCM). Prolongation of QTD may be vari-
able in different HCM genotypes. The aim of this study is the examination of the
degree of QTD in Arg 403 Gin missence point mutation of beta-myosin-heavy-
chain (MHC) in HCM families.
Methods: The study was carried out on 17 HCM families with 28 cases of HCM
(12 females, 16 males) and 90 phenotype-negative relatives (56 females, 34
males), thus on a total of 118 cases screened by history, physical examination,
ECG, two-dimensional echocardiography and genetic examination. QT interval
was measured in all leads from a standart 12-lead ECG. QTD was calculated
as the maximal difference between QT intervals in any two leads, and corrected
for heart rate (QTcD) with Bazett formula.
Results are shown in table.

HCM 	 HCM 	 p	 Relatives 	 Relatives 	 p
Arg 403 Gin (+) Arg 403 Gin (-) value Arg 403 Gin (+) Arg 403 Gin (-) value

n=7	 n=21 	 n=13 	 n=77

QTD (msec)	 50±10	 77±35 	 0.029 	 40±11 	 35±13 	 NS
QTcD (msec)	 44±22	 73±36 	 0.03 	 41±21	 31±17 	 0.028

Conclusion: QTD and QTcD were significantly shorter in the patients with pos-
itive Arg 403 Gin missence point mutation of beta-MHC, although poor progno-
sis is frequently seen in this mutation. However, in the healthy relatives group,
the QTcD value was significantly higher in those with positive mutation. As a
result, we could not prove QTD as a significant indicator of Arg 403 Gin muta-
tion.

P376 The role activation of sarcolemmal ATP-sensitive
potassium channels play in ischaemic ST-segment
changes and ventricular fibrillation

G.E. Billman 1 , H.C. Englert 2 , H. Goegelein 2 , A.E. Busch 2 . 1 The Ohio State
University, Physiology, Columbus, Ohio, United States of America; 2Aventis
Pharma, Frankfurt, Germany

It is well established that myocardial ischemia is accompanied by characteristic
changes in the ST-segment of the ECG. However, the cellular events that are
responsible for these ECG changes remain to be identified. The activation of
sarcolemmal ATP-sensitive potassium (KATP) channels during myocardial is-
chemia has been shown to lead to potassium efflux with corresponding reduc-
tions in action potential duration. The resulting heterogeneity in repolarization
could contribute to both the ECG changes and malignant arrhythmias induced
by ischemia. To test this hypothesis, ischemia was induced a 2 min occlusion
of the left circumflex coronary artery during the last min of exercise in dogs with
healed myocardial infarctions. The exercise plus ischemia test provoked both
significant (ANOVA, P<0.01) ST-segment depression (-6.5 ± 0.8 mm) and ven-
tricular fibrillation in these animals (n=29). On subsequent days, the exercise
plus ischemia test was repeated after pretreatment with one of the following
KATP channel antagonists: sarcolemmal selective antagonists (HMR 1098, 3.0
mg/kg iv., n=13) and HMR 1402 (3.0 mg/ kg iv., n=4); mitochondrial selec-
tive antagonist 5-hydroxydecanoic (5-HD, 30 mg/kg iv, n=5), or non-selective
antagonist glibenclamide (1.0 mg/kg i.v n=7). Glibenclamide (-2.7 ± 1.5 mm),
HMR 1098 (-3.1 ± 1.2 mm), HMR 1402 (-1.8 ± 1.9 mm), but not 5-HD (-4.5 ±
1.3 mm), significantly attenuated the ischemic ST segment changes and pro-
tected against ventrciular fibrillation (HMR 1098, 11 of 13; HMR 1402, 4 of 4;
glibenclamide, 6 of 7; and 5-HD, 0 of 5 animals protected). In a similar man-
ner, a 30 min occlusion of the left anterior descending artery occlusion followed
by reperfusion in anesthetized (alpha-chloralose/urethane) dogs elicited signif-
icant reductions is the ST-segment throughout the ischemic period (-4.3 ± 0.9
mm, n=3) that were reduced by HMR 1098 (-1.6 ± 0.6 mm, n=5), HMR 1402
(-0.7 ± 0.7 mm, n=3) and glibenclamide (-1.0 ± 0.2 mm, n=3). In contrast to
the lethal arrhythmias induced during ischemia, these drugs failed to prevent
the ventricular fibrillation induced by reperfusion in any animal. These data
suggest that the activation of cardiac sarcolemmal ATP-sensitive potassium
channels may be responsible for the ST-segment changes induced by myocar-
dial ischemia. These data further suggest that the activation of ATP-sensitive
potassium channels plays a critical role in the induction of ventricular fibrillation
during ischemia but not during reperfusion.
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P377 Amiodarone-induced post-repolarization refractoriness
prevents induction of ventricular fibrillation in the
isolated rabbit heart

P. Kirchhof', H. Degen 2 , M. R. Franz 3 , L. Fabritz 2 , L. Eckardt 2 ,

G. Breithardt 2 , W. Haverkamp 2 . 1 University Hospital Munster, Cardiology and
Angiology Dpt., Munster, Germany; 'Cardiology and Angiology and IfA,
Munster, Germany; 3 VA and Georgetown Univ.Medical Centers, Cardiology
and Pharmacology, Washington DC, United States of America

It is still incompletely understood why amiodarone is such a potent antiarrhyth-
mic drug. Sodium channel blockers prevent induction of ventricular fibrillation
by inducing post repolarization refractoriness (PRR), but this antiarrhythmic ef-
fect is offset by conduction slowing (Circulation 97: 2567-2574). We studied
to which extent amiodarone induces PRR and conduction slowing and related
these effects to induction of ventricular arrhythmias.
The hearts of 13 amiodarone-pretreated (50mg/kg po for 6 weeks) rabbits and
14 controls were isolated and 8 monophasic action potentials were simulta-
neously recorded from the epicardium and endocardium of both ventricles.
Steady state action potential durations (APD), activation times, refractory pe-
riods (ERP), and dispersion of APD were determined and digitally analyzed
during programmed stimulation. Burst stimuli (20ms burst cycle length (CL), 5s
duration, 2-10 x stimulation threshold) were applied to induce ventricular fibril-
lation.
Amiodarone prolonged APD at 50, 70, and 90% repolarization by 12-15ms
at CL from 200-600ms (all p<0.01), but did not significantly change activa-
tion times or dispersion of APD. During programmed stimulation, amiodarone
prolonged the shortest S2-induced APD and prolonged ERP more than APD,
resulting in PRR (APD90 minus ERP Amio: 14±10ms, p<0.05). During burst
stimulation, amiodarone induced even more PRR (Amio: 40±15ms vs. Base:
22±13ms, p<0.05) and reduced the inducibility of ventricular arrhythmias by
40% (p<0.05 vs. base). At high burst strengths, monomorphic ventricular
tachycardias were induced instead of ventricular fibrillation in 35% of bursts
(p<0.05 vs. base). PRR during burst stimulation protected against induction of
arrhythmias at baseline and with amiodarone, while lack of PRR was associ-
ated with induction of ventricular fibrillation (p<0.05).
Conclusions: Chronic amiodarone treatment causes post-repolarization re-
fractoriness without relevant conduction slowing. This effect prevents the in-
duction of ventricular fibrillation and, evenly important, converts induced ar-
rhythmias from ventricular fibrillation to monomorphic ventricular arrhythmias.

P378 Comparison of the electrophysiological effect on atrial
myocardium between Ic antiarrythmic drugs,
pilsicainide and flecainide

H. Kakugawa, A. Shimizu, T. Yamagata, M. Esato, T. Ueyama, M. Ohmura,
M. Kimura, M. Matsuzaki. Yamaguchi University, 2nd Departiment of Internal
Medicine, Ube, Japan

The purpose of this study is to compare the effect of lc-antiarrhythmic drugs on
atrial electrophysiological characteristics. Pilsicanide is known as the pure Na
channel blocker and flecanide is well known as class IC drug. Method: Subjects
were 22 patients (51±13 years-old: P-group) in whom pilsicainide was admin-
istrated intravenously (1mg/kg/10min.) and 38 patients (49±15 years-old: F-
group) in whom flecainide was administrated intravenously (2mg/kg/10min.).
Atrial effective refractory periods (A-ERP), intra-atrial conduction time (CT),
max intra-atrial conduction delay (max CD), repetitive atrial firing zone (RAFZ),
fragmented atrial activity zone (FAZ), intra-atrial conduction delay zone (CDZ)
were measured before and after drugs. CT was defined as the interval from
the stimulus to the atrial deflection at the distal portion of the coronary sinus.
Conduction delay (CD) was defined as the difference of CTs at between ex-
trastimulus and basic cycle length. Positive conduction delay was defined as
the increase in CT at extrastimulus >20 ms, comparing to CT at basic cy-
cle length. The CDZ was defined as the range of the coupling interval, that
shows positive conduction delay. RAF was defined as the occurrence of two
or more premature atrial complexes. The presence of fragmented atrial ac-
tivity (FAA) was defined as duration of A2/duration of Al >150%. The FAZ
was defined as the range of the coupling interval that resulted in FAA. Re-
sults: Pilsicainide and flecainide significantly prolonged A-ERP (210±27ms to
245±37ms; p<0.001, 217±32ms to 242±35ms;p<0.001, respectively) and CT
(128±33ms to 160±40ms; p<0.001, 125±21ms to 154±28ms; p<0.001, re-
spectively). The percentage of prolongation of A-ERP was 17±15% in P-group
and 13±17% in F-group. The percentage of prolongation of CT was 26±15%
in P-group and 24±13% in F-group. RAFZs were significantly improved in both
group (22±25msec to 6±28msec;p = 0.014, 21±27msec to 11±22msec; p
= 0.039, respectively). However, Max CD was shortened by pilsicainide, but
not by flecainide (67±13msec to 52±33msec in P-group (p = 0.027) and
65±25msec to 61±28msec in F-group (p = 0.383)). FAZ and CDZ were im-
proved in P-group (27±33ms to 12±33ms;p = 0.011, 54±28ms to 43±35ms,
p = 0.075, respectively), but not in F-group. Conclusions: These data may indi-
cate the possibility that the effect of pilsicainide on atrial vulnerability is stronger
than that of flecainide.

P379 Effects of K (ATP) channel blocker on monophasic
action potential and coronary flow in
Langendorff-perfused guinea pig hearts under hypoxia

A. Weyermann' , M. Bleich 1 , A E. Busch', H.C. Englert' , H. Goegelein 2 .

1Aventis Pharma Deutschland GmbH, Cardiovascular Agents, Frankfurt/Main,
Germany; 2Aventis Pharma Deutschland GmbH, Cardiovascular Agents,
Frankfurt am Main, Germany

ATP-sensitive potassium (K(ATP)) channels are present in the sarcolemmal
membrane of cardiac muscle as well as in smooth muscle cells of coronary
arteries. The channels are activated under hypoxic and ischemic conditions.
In coronary arteries there is some residual activity during normoxia. Selective
blockade of K(ATP) channels in the sarcolemmal membrane of cardiac my-
ocytes was shown to prevent ventricular fibrillation in a dog model of sudden
cardiac death (Billman et al. 1998 J. Pharmacol. Exp. Ther. 286:1465-1473).
Blockade of K(ATP) channels in coronary arteries reduces the coronary flow
and consequently, the supply with oxygen and substrates. Therefore, the aim
is to develop selective blockers for the sarcK(ATP) with little effect on coronary
flow as novel antiarrhythmic drugs.
We used a Langendorff-model of isolated perfused guinea pig hearts in which
both effects could be compared. For sarcK(ATP)channels, the duration of the
monophasic action potential at 90% repolarisation (MAPD) was recorded dur-
ing low flow ischemia (1.2 ml/min, oxygen-free). The effects on the coronary
flow were tested by perfusion at constant pressure (55 mmHg) with hypoxic
buffer solution (gassed with 20% instead of 95% oxygen).
Results: For glibenclamide, repaglinide, HMR 1402 and HMR 1098 the half-
maximal inhibition of the ischemia-induced shortening of the MAPD was 95
nM, 74 nM, 110 nM and 550 nM, respectively, whereas half-maximal inhibition
of the hypoxia-induced increase in coronary flow was 25 nM, 220 nM, 9.7 µM
and > 10 µM, respectively. The sulfonylureas glibenclamide as well as the
carboxylic acid repaglinide are potent blocker both of the sarcK(ATP) channel,
and the vascular K(ATP) channel. In contrast, the sulfonylthiourea HMR 1402
is nearly as effective as glibenclamide on inhibition of MAPD shortening, but
for reduction of the coronary flow a 88fold higher concentration of HMR 1402
is necessary. The sulfonylthiourea HMR 1098 is somewhat less effective on
the sarcK(ATP) channel but has no significant effect on K(ATP) channels in
coronary arteries at concentrations up to 10 µM.
In conclusion, the Langendorff-perfused guinea pig heart is a good model to
study the effects of K(ATP) channel blocker on the cardiac monophasic ac-
tion potential and on the coronary vascular system. It could be confirmed that
glibenclamide and repaglinide are potent, but unselective blocker. HMR 1098
and HMR 1402 show good selectivity to the cardiac K(ATP) channel, and there-
fore, are considered as novel drugs for the development against ischemically
induced sudden cardiac death.

P380 Conduction delay within the coronary sinus in
humans: implications for atrial arrhythmias

D. Katritsis' , J.P.A. loannidis 2 , E. Giazitzoglou 1 , S. Korovesis 1 ,

A. Papadopoulos 1 , N. Chrysomalis 1 , C.E. Anagnostopoulos 1 , A.J. Camm 3 .

'Athens EUROCLINIC, Cardiology, Athens, Greece; 2 University of Ioannina,
Epidemiology, Ioannina, Greece; 3St George's Hospital Medical School,
Cardiological Sciences, London, United Kingdom

Myocardial connections between c5 r nary sinus and left atrium have been de-
scribed in humans. Their conduction properties and potential arrhythmogenicity
in patients with and without paroxysmal atrial fibrillation (PAF) are unknown.
Methods: Twenty-one patients (pts) with PAF, 32 pts with other arrhythmias,
and 25 pts without arrhythmia, underwent catheter mapping of the CS from the
distal, superoposterior part to the ostium during sinus rhythm, CS pacing, and
right atrial pacing.
Results: Discrete double potentials or fractionated electrograms, indicative of
delayed conduction, were recorded during proximal coronary sinus or right
atrial pacing in 14 (66.7%), 11 (34.4%), and 5 (20.0%) pts, respectively
(P=0.004). In 29 pts, double potentials were recorded at the distal, supero-
posterior CS, in 3 at mid-CS and in 4 at the ostium. Spontaneous or induced
atrial tachyarrhythmias were recorded in 18 (85.7%), 12 (37.5%), and 2 (8.0%)
pts in the three groups, respectively (P<0.001) and were originating from the
CS in 6, 3, and 0 patients, respectively (P=0.010).
Conclusions: Recording of double potentials is possible within the CS, partic-
ularly at its distal, superoposterior part, near the left superior pulmonary vein.
Their prevalence is higher in patients with PAF than in subjects with other or
no arrhythmias and their presence denotes possible delayed conduction and
substrate for atrial arrhythmias.
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P381 A prospective study of atrial fibrillation after acute
myocardial infarction: multivariate risk analysis using
P-wave duration on SAECG, P-wave dispersion and
clinical variables

M. Rosiak, H. Bolinska, J. Ruta. Lodz, Poland

Purpose: P-wave duration on SAECG (PWD) and P-wave dispersion on stan-
dard ECG (Pd) are markers of intra-atrial conduction disturbances. Purpose of
this study: to evaluate prospectivgly whether PWD and Pd can predict develop-
ment of AF in patients (pts) with AMI.
Methods. Study population: 130 pts with AMI (100 men, 30 women, aged
56,9±12,3). Assesed parameters: Pd=Pmax-Pmin in the surface ECG; pts dur-
ing first 24-hours in hospital underwent SAECG from XYZ leads, PWD signals
at noise < 0,4mV analysed.
Results: 22 (16,9%) pts developed AF Pd was more prolonged in the pts with
AF than in those without AF (34,47 vs 19,68ms, p<0,05). PWD was longer
(131,94 vs 116,24ms; p<0,05) in pts with AF. PWD>125ms and Pd>25ms
defined pts at high risk of AF in optimal spec/sens ratio.

sensivity specifity ppa spa OR(95%Cl),p<0,05

PWD>125ms 74% 77% 40% 92% 6,2(1,4-26,5)
Pd>25ms 81% 82% 53% 96% 23, 5(5,5-100,6)

`ppa/npa = positive/negative predictive accurancy; OR = odds ratio; CI = confidence interval

Univariate anlysis variables associated with development of AF: age>65, Killip
class III-IV, PWD>125ms, and Pd>25ms. Stepwise logistic regression analysis
showed that age>65, PWD>125ms and Pd>25ms were independently asso-
ciated with AF.Conclusions: PWD and Pd both measured in a very early period
of AMI are useful in predicting AF ®

P382 Study of initiation and perpetuation of atrial fibrillation
in a computer model of human atria based on magnetic
resonance images

V. Jacquemet', N. Virag 2 , C. Henriquez 3 , O. Blanc', J-M. Vesin', E. Pruvot 3 ,

L. Kappenberger 3 . 1 EPFL, Signal Processing Institute, Lausanne,
Switzerland; 2Medtronic Europe SA, Tolochenaz, Switzerland; 3 CHUV,
Division of Cardiology, Lausanne, Switzerland

While different mapping techniques have provided significant information on
the electrophysiological processes associated with atrial fibrillation (AF), the
mechanisms underlying its initiation and perpetuation remain unclear. Hence its
treatment is sometimes based on empirical considerations. A computer model
of atrial fibrillation offers the advantage of providing reproducible information at
multiple biological scales. Furthermore, it is possible with such a model to study
separately the parameters leading to the initiation and perpetuation of AF.
Methods: An electro-anatomical model of human atria has been developed
using an ionic-based membrane model and geometry derived from segmented
MR images of human atria. The three-dimensional surface includes obstacles
corresponding to the location of major vessels and valves. The main advan-
tage of this model is its ability to simulate several seconds of AF in a tissue
with realistic size and membrane kinetics. Clinically relevant protocols, such
as single-site burst pacing, were used to initiate AF (defined as multiple reen-
trant wavelets). The model outputs both transmembrane potential maps and
electrograms at any location, facilitating comparisons of simulation results to
experimental clinical data. The dynamics of AF was investigated for different
action potential durations (APD) and restitution properties.
Results: In our baseline model with normal conduction velocity and APD, AF
was inducible but non sustained. Initiation was dependent on the restitution
properties. The first wavebreaks tend to occur in regions where the curvature
varies rapidely (righ and left appendages for example). However, AF converted
to sinus rhythm after a few seconds, usually preceded by a gradual reorgani-
zation and a decrease in the number of wavelets. Time to self-termination was
difficult to predict from potential maps or indices of organization such as the
number of wavelets. However, significant longer runs of AF could be obtained
by an abrupt reduction of APD, corresponding to electrical remodeling. The
influence of APD on the average duration of AF was computed.
Conclusion: The maintenance of multiple wavelets appears to be a consistent
feature of AF The simulations studies suggest that the restitution dynamics
(describing the dependence of the action potential duration on the previous
diastolic interval) and the APD may play a crucial role in determining initiation
and duration of AF. This new computer model therefore allows us to confirm
existing hypothesis and develop new concepts in AF.

P383 Time interval from the initiation of the P wave to the
start of left atrial appendage ejection flow predicts
atrial fibrillation recurrence

O. Kinay', C. Nazli 2 , O. Ergene 1 , A. Dogan 1 , O. Gedikli 1 , Y. Hoscan 1 ,

G. Acar 1 , A. Altinbas 1 . t Suleyman Demirel University, Cardiology Dept.,
Isparta, Turkey; 2 lzmir, Turkey

Purpose: The rate of paroxysmal and persistent atrial fibrillation (AF) recur-
rence is high and unpredictable. This study investigates the ability of a novel
method based on the measurement of the time interval from initiation of the
electrocardiographic P wave to the start of left atrial appendage (LAA) ejec-
tion flow (P-LAA time) in predicting the risk of AF recurrence. P-LAA time was
thought to reflect the interatrial conduction time which may be considered as a
predictor of AF recurrence.
Methods: Fourty-five consecutive patients (age:61±11, 20 male) with newly
diagnosed AF (AF duration: 132±725 hours) who converted to sinus rhythm
spontaneously or with cardioversion were studied prospectively.
Real-time, simultaneous tracings of electrocardiogram and transesophageal
Doppler recordings of the left atrial appendage flow was obtained in each pa-
tient. The time interval from the initiation of the electrocardiographic P wave
to the start point of Doppler echocardiographic left atrial appendage ejection
wave was measured (P-LAA time). This time interval was thought to reflect the
interatrial conduction time; since the beginning of P wave is recorded when the
depolarization first begins in the right atrium close to sinus node, and ejection
of left atrial appendage which is quite away from sinus node, can only occur af-
ter the propagation of impulses up to left atrial appendage. Various clinical and
echocardiographic parameters (age, sex, left and right atrial dimensions and
areas, left and right atrial volumes, spontaneous echo contrast grade in LAA,
flow velocity profiles and fractional area shortening of LAA)were analyzed with
multiple regression analysis to identify the major predictors of AF recurrence.
Results: The patients were followed for a period of 163±72 days for the recur-
rence of AF. AF recurred in 17 (38%) patients after a mean time of 81±67 days.
P-LAA time was significantly higher in patients with AF recurrence (123±36 vs.
92±24 msec, p=0.0047) and multiple regression analysis revealed that P-LAA
time was the only significant independent predictor of AF recurrence (p=0.046).
Left and right atrial dimensions, markers of LA and LAA mechanical function
and other clinical factors were not identified as independent predictors of AF
recurrence.
Conclusion: The results of the current study indicates that P-LAA time, which
is thought to reflect interatrial conduction, may be considered as a reliable,
independent predictor of AF recurrence.

P384 The increase of the atrial pacing ratio determines the
antiarrhythmic effect of atrial overdrive pacing —
experiences from the PROVE study

R.C. Funckt, L. Slegers 2 , K. Pomsel 1 , H. Naegele 1 , A. Capucci 4 ,
R. Nitzsche 5 on behalf of the PROVE Study Group. t Philipps University
Marburg, Department of Cadiology, Marburg, Germany; 2Sint Joseph
Ziekenhuis, Dept. of Cardiology, Velhoven, Netherlands; 3 University Hospital
Hamburg-Eppendorf, Hamburg, Germany, - °Dspedale Civile, Piacenza, Italy, ,

5 le Plessis Robinson, ELA Medical, Paris, France

The PROVE study intended to assess the benefit of fixed overdrive pacing in
the prevention of atrial arrhythmias (AA). This sub-analysis is focused on the
influence of the increase of the atrial pacing (Ap) ratio in patients implanted
with dual-chamber pacemakers (ELA Talent DR 213).
Methods: AA burden was assessed by using appropriate Fallback Mode
Switch episode (FMS) and atrial bursts documented by the pacemaker. After
1 month of monitoring, patients with >2 FMS were submitted to the following
randomized therapies (T), each with a duration of 3 months. Ti: basic rate (BR)
= mean atrial rate + 10 bpm, rest rate (rR) = 60 bpm; T2: BR = rR = 60 bpm.
The population was divided into 2 groups (G) according to the increase in Ap
between the two therapies, compared to the median: GI: <15%, GIl: >15%.
Results: Among 33 patients (15 males, 71±7 years), 4 presented with an AV-
Block (AVB), 10 with a Sinus Node Dysfunction (SND), 9 a Brady-Tachy Syn-
drome (BTS), 9 AVB±SND±BTS and 1 AV node ablation.

Increase of the atrial pacing ratio

threapy 1 therapy 2 p'

Group I (n=16) 	 mean Ap ratio 91 ± 10 88 f 12 ns
mean number of FMS 65 ± 97 62 + 93 ns

mean number of A bursts 318 ± 680 386 ± 693 ns
Group II (n=17) 	 mean Ap ratio 80 ± 10 49 ± 18 0001

mean number of FMS 12 t 21 50 ± 92 01
mean number of A-bursts 109 ± 154 243 ± 361 03

Conclusion: Our results suggest that overdrive pacing is efficient in preventing
AA only if it can significantly increase the atrial pacing ratio.
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P385 Heart rate turbulence in patients with acute myocardial
infarction: Impact of ischaemia and reperfusion

H. Bonnemeier, U.K. Wiegand, J. Friedlbinder, H.A. Katus, G. Richardt.
Medizinische Universitat zu Lubeck, Medizinische Klinik II, Lubeck, Germany

Introduction: It has been shown that decreased heart rate turbulence (HRT),
a surrogate marker for reflectoric parasympathetic activity, is associated with
an increased risk of subsequent mortality in patients in the chronic phase after
acute myocardial infarction (AMI). However, the impact of successful reperfu-
sion therapy on HRT and the course of HRT from the acute to the chronic phase
in AMI has so far not been investigated.
Methods: Therefore we prospectively enrolled 187 patients undergoing suc-
cessful direct PCI (TIMI 2 and 3) for a first AMI. Turbulence onset (TO) and tur-
bulence slope (TS) were determined after single ventricular premature beats in
the time interval before reperfusion (I.), within the initial two hours after reper-
fusion (II.), and within the time period from hour 12 to hour 24 after reperfu-
sion (III.) from 24-hour-Holter-ECG-recordings initiated on hospital admission.
On day ten after AMI, TO and TC were again determined from an additional
24-hour-Holter-recording (IV.). A total of 133 patients fulfilled the clinical and
technical inclusion criteria.
Results: There was a significant increase of TO and TC after reperfusion, fol-
lowed by a constant moderate rise of both parameters within the observation
period (table).

HRT before and after reperfusion in AMI

HRT variable I. II. Ill. IV.

Turbulence onset (%) -0.25±3.3 -1.56+2.6'" -1.76+2.8 # -1.94±2.71
Turbulence slope (ms/RR) 15.9±14.6 18.9±17.7" 19.7±16.1 22.6+18.1 q
** p<0.001 for I. versus II.# p<0.05 for II. versus 111.9) p<0.05 for III. versus IV.

Conclusions: The rise of HRT after successful reperfusion may be a previ-
ously unreported beneficial effect of direct PCI for AMI, reflecting a significant
increase of the cardioprotective, reflectoric parasympathetic activity. Further-
more, there is a dynamic change of HRT within the phases of AMI. These
findings have to be considered using HRT as a post-infarction risk-stratifier.

P386 Temporal distribution of ventricular fibrillation
occurrence during acute myocardial ischaemia

J.R. De Groot', R.W. Koster 2 , R. Coronel 1 .'Academic Medical Center,
Experimental and Molecular Cardiology, Amsterdam, Netherlands; 2Academic
Medical Center, Cardiology, Amsterdam, Netherlands; 3Academic Medical
Center, Experimental and Molecular Cardiology, Amsterdam, Netherlands

Background: The temporal distribution of ventricular fibrillation (VF) during
myocardial ischemia in man is unknown. The available data are scarce and
often obscured by immediate medical interventions. In large animals, ischemia-
induced VF develops in two separate phases that have different electrophysi-
ological mechanisms (phase 1A, related to reduced excitability and phase 1 B,
related to partial cellular uncoupling). We hypothesized that a 1 B phase of VF is
present in man. Therefore, we retrospectively investigated the time course and
mode of onset of VF in a cohort patients with chest pain in the pre-thrombolytic
era.
Methods: Between September 16 1980 and July 17 1983, 7026 patients with
chest pain were investigated in the Amsterdam region, of whom 2258 had a
myocardial infarction. A single lead ECG was recorded during 60 minutes from
arrival of the ambulance onward. Forty-two of the infarct patients (1.9%) devel-
oped VF Here, we studied ECG5 at 25 or 50 mm/s of 32 patients (10 patients
were excluded: 5 developed VF before ECG recording started, 2 had asthma
cardiale, of 3 data were absent or incomplete). Eight patients received lidocaine
(400 mg, intramuscular). Recording started 92±12 (mean±SEM) minutes after
onset of complaints.
Results: VF occurred in 16% of patients within the first hour, in 38% between
1-2, in 25% between 2-3, and in 22% after 3 hours after onset of complaints,
i.e. after onset of ischemia. An R-on-T premature beat with a coupling inter-
val of 306±17 ms induced VF in 19 cases (59%), whereas a late premature
beat (coupling interval 397±22 ms, p<0.01 vs R-on-T) preceded VF in 8 cases
(25%). One patient had a 30-second episode of ventricular tachycardia be-
fore onset of VF. ST shift was present in 25 patients (elevation in 11 patients,
depression in 14 patients. Note that a non-standard lead was recorded), and
the ST segment was unchanged prior to VF in 4 patients. ST segment shift
normalized in 4 patients before VF occurred, consistent with cellular electrical
uncoupling.
Conclusions: Although information on the very early (phase 1A) occurrence
of VF lacks in this study; VF occurrence peaked between 1 and 2 hours after
onset of ischemia, indicating the presence of a 1 B phase of VF. Normalization
of ST segments prior to VF indicates partial intact cellular coupling and further
supports the presence of a 1 B phase. The possible presence of two phases of
VF with different electrophysiological mechanisms merits further investigation
and might provide future preventive therapies for this lethal condition.

P387 Wavelet analysis of heart rate variability before
ventricular arrhythmias retrieved from implantable
card ioverter-defibrillators

P. Chevalier 1 , H. Burri 2 , M. Arzi 3 , J. Fayn 3 , P. Rubel 3 , G. Kirkorian 1 , J-Y. Le
Heuzey', P. Touboul 1 on behalf of the VALID Investigators. l Hopital Louis
Pradel, Cardiology, Lyon, France; 2 University Hospital, Cardiology, Geneva,
Switzerland; 3H6pital Louis Pradel, INSERM, Lyon, France; 4H6pital Georges
Pompidou, Cardiology, Paris, France

Background: changes in autonomic tone leading to ventricular arrhythmias
may be studied by heart rate variability (HRV). Wavelet transform is well
adapted for analysis of non-stationary signals, such as heart rate recordings.
Instantaneous High-Frequency (HF 0.15-0.4 Hz) components reflect vagal ac-
tivity, while Low-Frequency (LF 0.04-0.15 Hz) components are under the influ-
ence of both sympathetic and parasympathetic tone. Thus, an increased LF/HF
ratio may indicate increased sympathetic activity or decreased vagal tone.
Methods: 30 patients (mean age 61 years, 27 males) with ischemic heart dis-
ease implanted with a Biotronik Phylax XM® or Mycrophylax Plus® defibrilla-
tor with extended memory and having had appropriate electrical therapy for
a ventricular arrhythmic event were studied. Two continuous recordings dur-
ing 80 minutes were obtained from each patient: 1)during a routine visit and
2)preceding the ventricular arrhythmic event. Each recording was split into 10-
minute intervals and the ratio of squared LF/HF coefficients calculated for each
sample.
Results: See figure below.The values of LF/HF during routine recordings and
before arrhythmic events were significantly different (* p<0.001 by ANOVA) ex-
cept at two timepoints.

Conclusions: wavelet transform of HRV shows evidence of sympathovagal
imbalance beginning over an hour before ventricular arrhythmic events, culmi-
nating just before arrhythmia onset.

P388 Correction of intraventricular asynchrony is the main
mechanism by which cardiac efficiency improves by
biventricular pacing in heart failure

M. Penicka 1 , J. Bartunek 1 , B. De Bruyne 2 , E. Barbato', M. Goethals',
P. Goemaere , M. De Zutter' , P. Geelen' . 1 O.L.V.-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium; 2 0.L.V.-Ziekenhuis, Cardiovascular Center, Aalst,
Belgium

Biventricular pacing (BP) has been shown to improve mechanical efficiency
and to reverse remodeling of the leftventricle (LV) in patients (pts) with refrac-
tory heart failure and wide QRS, complex. Yet, among the pts with biventricular
pacing, approximately 25% dotlot respond to the therapy despite a wide QRS
complex.
Aim: To identify mechanisms responsible for a positive remodeling to BP in pts
with severe heart failure and a wide QRS complex.
Methods: Twenty-one consecutive patients with refractory heart failure (NYHA
3.2±0.8) and wide QRS complex (179±28 ms) underwent echocardiography
before, 3 days and 3 months after active BP. Intra- and interventricular asyn-
chrony was quantified by tissue Doppler as a difference of activation times be-
tween basal segments of the LV (asynLV), and between left and right ventricular
walls (asynLV-RV), respectively.
Results: Baseline heart rate, duration of AV interval and QRS complex, LV end-
diastolic diameter, LV ejection fraction (LVEF), LV filling time and isovolumic
contraction time did not correlate with the change of stroke volume (SV) or
LVEF at 3 days or at three months. In contrast, a significant correlation was
found between both baseline asynLV and asynLV-RV and the change of SV
at 3 days (r=0.6, p<0.05, and r=0.54, ns) and at 3 months (r=0.88, p<0.01,
and r=0.66, P<0.05). Also, the change of LVEF at 3 months correlated strongly
with both baseline asynLV (r=0.75, p<0.01) and asynLV-RV (r=0.65, p<0.05).
In addition, reduction of asynLV by BP inversely correlated with an increase in
LVEF during follow-up (r=-0.66, p<0.05).
Conclusions: A reduction of intraventricular asynchrony is the main mecha-
nism underlying an improvement of LV efficiency and reverse remodeling af-
ter BP. Conversely, a failure to reduce asynchrony predicts an unfavorable re-
sponse during follow-up.
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P389 Ventricular tachyarrhythmias during permanent 	 ATRIAL FIBRILLATION: PACING AND TECHNICAL
pacemaker therapy — first results from the German 	 ASPECTS
multicenter EVENTS study

T. Faber', J. Brachmann 2 , S. Treusch 3 , C. Bode', M. Zehender 1 on behalf of
the EVENTS Investigators. t University Hospital of Freiburg, Cardiology,
Freiburg, Germany; 2Cardiology,, Hospital of Coburg, Coburg, Germany;
3 GUIDANT Corp., Giessen, Germany

Objectives: Ventricular tachyarrhythmias during permanent cardiac pacing
have been reported casuistically in up to 20% of cases. Spontaneous incidence
and potential interaction with cardiac pacing have become of increasing impor-
tance when newer pacing modalities (e.g. bi-ventricular pacing) are applied to
patients with severe heart disease.
Methods: In a prospective multicenter trial (EVENTS) 227 consecutive pa-
tients eligible for permanent dual chamber pacing according to the ACC/AHA-
Guidelines were included. No pts with overt ischemia, atrial fibrillation, or ICD
indication were enrolled. Implanted pulse generators (PG; Pulsar, Discovery;
GUIDANT Corp., Minneapolis), able to store 40 s of electrograms (EGMs) were
programmed to trigger on ventricular tachyarrhythmias (4 cycles >120 bpm)
closely to the MADIT criteria. Stored EGMs, histograms and counters were re-
trieved after 3, 9 and 15 months and systematically analyzed.
Results: During a mean follow-up (FU) of 12.8±4.9 months a total number of
3162 EGMs were documented and 2455 EGMs were finally further processed.
206 out of 227 pts had at least one FU, 145 pts were followed for 15 months. Of
all analyzed EGMs ventricular tachyarrhythmias (at least 8 beats >120 bpm)
occurred in 52 pts (25.2%), verified by stored EGM. VPBs and Lown IVa ar-
rhythmia were documented in 4.5%. In 21 pts (10%) potential malignant forms
of ventricular tachyarrhythmias occurred in more than one FU.
Conclusion: First data analysis revealed complex forms of ventricular tach-
yarrhythmias occurring in more than 25% of pts during permanent pacing within
the first 15 months after implantation. The results may be of particular impor-
tance when complex pacing modalities are applied to pts with severe heart dis-
ease (e.g. bi-ventricular pacing). However, further data evaluation and studies
using extended PG storage and capacity are needed to identify interaction and
onset mechanisms of ventricular tachyarrhythmias and their prognostic signifi-
cance during permanent pacing.

P390 Correlation of heart rate turbulence with other
autonomic markers

P. Barthel, R. Schneider, A. Bauer, G. Schmidt. University of Technology,
Munich, Deutsches Herzzentrum & 1. Med. Klink, Munchen, Germany

Background: The (cardiac) autonomic nervous system plays a decisive role in
control and modulation functions at the origin of malignant arrhythmias. In the
last years makers, which characterizes the autonomic state, became more and
more important as risk stratifiers for post infarct mortality. A new marker of the
autonomic nervous function is the Heart Rate Turbulence Slope (TS). Goal of
this investigation was to examine the correlation of TS with other makers of the
autonomous nervous system.
Method: 949 consecutive patients with acute myocardial infarction (AMI) take
part in the study. Inclusion criterion was sinus rhythm and at least 1 VPC/24h.
90% of these patients were treated by PTCA and/or stenting during the acute
phase of AMI. 91% received beta - blocker, 88% ACE Hemmer, 80% statins
and 99% aspirin as adjuvant pharmacotherapy. In the second week after the
AMI the following parameter were assessed: heart rate variability (HRV), TS,
arrhythmia count, mean heart rate (mHR) and the left ventricular ejection frac-
tion (LVEF).
Results: There were weak but significant correlations between the tested pa-
rameters (see table).
Correlation coefficients

SDNN 	 mean HR 	 VPC/h 	 LVEF

TS	 0.33; p<0.0001 	 -0.36; p<0.0001 	 -0.15; p<0.0001 	 0.26; p<0.0001
SDNN 	 -0.56; p<0.0001 	 -0.03; n. S.	 0.28; p<0.0001
mean HR 	 0.08; p<0.01 	 -0.39; p<0.0001
VPC/h 	 -0.11; p<0.0001

Summary: The results shows significant correlations between TS and other
markers of the autonomic control mechanisms.

P391 Prevalence and clinical characteristics of immediate
reinitiation of atrial fibrillation after electrical
cardioversion

T. Van Noord 1 , C. Kingma', H.J.G.M. Crijns 2 , D.J. Van Veldhuisen', I.C. Van
Gelder'. 'University Hospital Groningen, Cardiology, Groningen, Netherlands;
2 University Hospital Maastricht, Cardiology, Maastricht, Netherlands

Objective: In patients with persistent atrial fibrillation (AF) sinus rhythm can
be restored by electrical cardioversion(ECV). However, in about 10-20% of pa-
tients ECV has an unsuccessful outcome. An unsuccessful ECV outcome can
be divided into two scenarios. First, ECV fails to restore sinus rhythm (total
shock failure). Secondly, although sinus rhythm is restored, immediate reiniti-
ation of AF (IRAF, recurrence within 2 minutes) occurs. Prevalence of shock
failure and IRAF are unknown. However, this is of important since it has been
established that patients with IRAF may eventually maintain sinus rhythm while
patients with shock failure have a poor arrhythmia outcome.
Methods and Results: We evaluated ECV outcome in 482 consecutive pa-
tients and investigated which variables predicted the occurrence of either shock
failure or IRAF Shock failure occurred in 39 (8%) while IRAF occurred in 67 pa-
tients (14%). 131 patients had a first episode of persistent AF and were not
treated with a class I or III anti-arrhythmic drug. Of these 131 patients 12 pa-
tients(9%) had an unsuccessful ECV due to shock failure, while 21 patients
(16%) had IRAF. A longer duration of AF (8 versus 4 months, p=0.03) and the
use of diuretics (58% versus 29%, p=0.05) predicted the occurrence of total
shock failure while the use of ACE inhibitors (57% versus 33%, p<0.05) and
a longer duration of AF (7 versus 4 months, p<0.01) were predictors of IRAF.
There was a trend for a larger left atrium (49 versus 45 mm, p=0.1), a larger left
ventricular end diastolic diameter (53 versus 50 mm, p=0.09) in patients with
IRAF Pretreatment with calcium channel blockers, digoxin and beta-blockers
was not related to IRAF Multivariate analysis revealed that a longer duration of
AF was the only parameter predicting the occurrence of ]RAF.
Conclusion: Unsuccessful ECV outcome is predominantly caused by IRAF.
Both IRAF and shock failure occur more frequently if AF duration is longer.

P392 Does pace termination of atrial arrhythmias influence
time of recurrence? Results of the European AT500
verification study

B. HOgl', A. Grol3e 2 , C. Unterberg-Buchwald 3 , C. Israel 4 , T. Lawo 5 ,

I. Kennis 6 , A. Germer 6 , B. Lauer 2 on behalf of AT500 Verfication-Study.
r Machern, Germany; 2Zentralklinik Bad Berka, Cardiology, Bad Berka,
Germany; 3 University of Gottingen, Cardiology, Gottingen, Germany;
4 University of Frankfurt, Cardiology, Frankfurt, Germany; 5University of
Bochum, Cardiology, Bochum, Germany; 6Medtronic, Bakken Resaerch
Center, Maastricht, Netherlands

Introduction: Prompt re-initiation of atrial fibrillation (AF) commonly occurs
following electrical or chemical cardioversion. However, AF re-initiation follow-
ing atrial anti-tachy pacing (ATP) is unknown. The purpose of this study was
to compare the time to AF recurrence between episodes successfully termi-
nated by ATP therapy (success), episodes spontaneously terminating after un-
successful ATP (fail) and episodes spontaneously terminating without therapy
(NoRx).
Methods: Data were obtained from 205 consecutive patients (3.2 ± 1.8 months
of FU) implanted with the Medtronic AT500 (95% with AF history). We ana-
lyzed 2081 episodes from 109 patients meeting the following inclusion criteria:
1) stored EGM, 2) appropriately detected and terminated, 3) > 1 month post
implant and, 4) available date and time of the next AF episode. To correct for
multiple episodes, each patient's median time to AF re-initiation after success,
fail and NoRx episodes was used for paired comparisons and data reports.
Results: Many of the patients (51/109) experienced a median time to AF re-
initiation shorter than 5 min in all success, fail and NoRx episodes. There were
no statistical differences in the median time to re-initiation among success, fail
and NoRx episodes across patients.

No Therapies(Rz) success fail

Number of episodes/pt,
median (range) 0(0-41) 2(0-56) 5(0-35)

Median time (minutes) to AF re-initiation/pt,
median (range) 3.6 (0.3-7313) 1.6 (0.2-43494) 1.0(0.2-26983 )

Conclusion: AF re-initiation within a few minutes following successful ATP is
common. These short re-initiation times do not depend on whether the AF
episode was terminated by therapy or terminated spontaneously.
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=393 Abnormal right atrial electrograms predict the
development of chronic atrial fibrillation in paced
patients with sick sinus syndrome

K. Miyamoto, K. Nakao, S. Seto, K. Matsuo, N. Komiya, S. Isomoto, K. Yano
Nagasaki University School of Medicine, Third Department of Internal
Medicine, Nagasaki, Japan

Although pacing therapy for sick sinus syndrome (SSS) is established, subse-
quent development of chronic atrial fibrillation (CAF) makes pacing therapy not
feasible in some patients. The aim of this study was to evaluate whether elec-
trophysiologic characteristics of atrial muscle can predict the development of
CAF after pacemaker implantation in patients with SSS.
Methods: Eighty-nine patients with SSS underwent electrophysiologic study
(EPS) before pacing therapy. In EPS, catheter mapping of 12 sites (four as-
pects of the high, middle, and low right atrium) was performed during sinus
rhythm. An abnormal atrial electrogram (AAE) was defined as having a dura-
tion of 100 ms or longer or eight or more fragmented deflections or both. Right
atrial extrastimulation was also performed for atrial vulnerability.
Results: During follow-up for 85 ± 50 months, development of CAF was ob-
served in 12 patients (group A). The remaining 77 patients remained in sinus
rhythm (group B). The number of AAE was significantly grater in the group A
than in the group B (2.7 ± 2.3 vs 0.8 ± 1.2; p<0.001). The distribution of AAE
was also greater in the group A; patients in the group A had a greater num-
ber of AAE than patients in the group B in both high and middle right atrium
(p<0.005 and p<0.01, respectively). Figure shows the CAF free curve ac-
cording to Kaplan-Meier analysis. Almost 50% of the paced patients with AAE
(n=42) in high and/or middle right atrium developed CAF after 15 year, whereas
only 2% of the paced patients without AAE (n=47) developed GAF (p<0.005).
Indices of atrial vulnerability did not influence the transition to CAF.

CAF free rate.

Conclusion: Our data suggest that the existence of AAE in high and/or middle
right atrium is predictive of the development of CAF in paced patients with SSS.

P394 High-rate overdrive pacing for prevention of immediate
reinitiation of atrial tachyarrhythmias: results from a
prospective randomized trial

C.W. Israel, G. GrOnefeld, J.R. Ehrlich, Y.G. Li, S.H. Hohnloser. J. W. Goethe
University Hospital, Cardiology, Frankfurt, Germany

In patients (pts) with atrial tachyarrhythmias (ATs), immediate reinitiation of AT
(IRAT) can be responsible for the progression of atrial electrical disease. Atrial
overdrive pacing at a high rate after restoration of sinus rhythm may be able to
suppress IRAT. This hypothesis was examined in a prospective, randomized,
single-blind cross-over trial.
Methods: In pts with pacing indication and AT, a DDDRP system (AT500,
Medtronic Inc.) was implanted. Atrial preventive and antitachycardia pacing
(ATP) was deactivated during the first month after implantation. Thereafter, de-
vices were interrogated and pts with stored AT episodes and reliable AT detec-
tion were randomized to receive either post mode switching overdrive pacing
(PMOP) at 120 bpm for 2 min or no PMOP after spontaneous or paced termi-
nation of the AT. Atrial ATP and 2 other preventive pacing algorithms (atrial rate
stabilization, atrial pacing preference) were activated. After another 3 months,
pacemaker memory functions (stored AT episodes with atrial electrograms,
AT burden) were interrogated, and quality of life and AT related symptoms
were assessed using questionnaires (SF-36, symptom checklist). Pts were then
crossed over for a second 3 month period. Stored AT episodes were manually
reassessed for reliability of AT detection. Primary study endpoint was the time
that the pts were in AT (AT burden in %) with vs without PMOP active (intention
to treat analysis). A secondary endpoint referred to the number of pts in whom
AT burden was reduced with PMOP.
Results: 30 pts with AT episodes and reliable AT detection were enrolled and
completed both study periods. Two early cross-overs occurred (1 pt from PMOP
120 bpm to no PMOP, 1 pt the alternative) due to symptoms. Mean AT burden
(11 ± 21 vs 11 ± 19%), quality of life and AT related symptoms were not dif-
ferent with or without PMOP. AT burden was reduced with PMOP in 12 pts,
unchanged in 6 pts, and increased in 12 pts.
Conclusions: In this study, overdrive pacing at 120 bpm for 2 min after sponta-
neous or ATP induced termination of AT did not change the AT burden. Further
studies are necessary to identify a subset of pts who may benefit from this
therapy.

P395 Impact of left ventricular function on atrial
antitachycardia pacing efficacy: AT500 Italian registry

G. Boriani 1 , S. Favale 2 , M. Disertori 3 , A. Capucci 4 , A. Spampinato 5 ,
F Giraldi 6 , R. Ricci', M. Vimercati 8 on behalf of the AT500 Italian Registry
Investigators. 15 Orsola  H, Bologna, Italy; 2Policlinico, Bari, Italy; 3S.Chiara H,
Tranto, Italy; 4 Civile H, Piacenza, Italy; 5 Villa Tiberia H, Rome, Italy;
6Cardiologico H, Milan, Italy; 7S.Filippo Neri H, Rome, Italy; 8Medtronic Italy,
Milan, Italy

Introduction: The AT500 Italian Registry enrolled at present time 330 patients
(pts) with frequent episodes of paroxysmal atrial fibrillation (AF) implanted with
a Medtronic AT500TM pacemaker (mean age 71 ± 9 years; mean follow-up 6.3
± 4.9 months).
Aim of the study: To assess how left ventricular ejection fraction (LVEF) may
influence the efficacy of atrial antitachypacing therapies (ATP) delivered to treat
atrial tachyarrhythmias.
Results: ATP efficacy in treating AF and atrial tachycardia (AT) episodes (as
classified by the device) is reported in the following Table.
We considered 1238 episodes recorded in 37 pts with known left ventricular
ejection fraction (LVEF)(19 M, 18 F - mean age 70 years).
ATP efficacy in the two groups of pts

LVEF<55% 	 LVEF>55

10 pts 27 pts
Total 	 124/350 93/878 p<0.005

35.4% 44.8%
AF	 50/163 74/289 p = ns

30.7% 25.6%
AT	 74/187 319/589 p<0.0001

39.6% 54.2%

Conclusion: Our data show that a preserved left ventricular ejection fraction
is associated with an higher efficacy of atrial antitachycardia pacing, especially
when treating slower and/or more organized atrial tachyarrhythmia episodes.
These data are of clinical relevance with regard to device and hybrid treat-
ment of atrial fibrillation associated with left ventricular dysfunction or conges-
tive heart failure.

P396 Patients with atrial tachyarrhythmias have multiple
onset patterns: implications for pacing for prevention
of atrial tachyarrhythmias

C.W. Israel, G. Grbnefeld, J.R. Ehrlich, Y.G. Li, S.H. Hohnloser. J. W. Goethe
University Hospital, Cardiology, Frankfurt, Germany

Atrial pacing is being studied for its potential to prevent atrial tachyarrhythmias
(ATs). To tailor optimal AT prevention pacing algorithms to an individual patient
(pt), knowledge about AT onset patterns may be helpful.
Methods: Pts with a pacing indication and ATs received a DDDRP system
(AT500, Medtronic Inc) with dedicated memory functions for storage of AT
episodes including an atrial electrogram and marker annotation for 48 events
before AT onset. Memory functions were activated after implantation and de-
vices were interrogated before hospital discharge and 1 month after implan-
tation. During this time period, all preventive pacing algorithms and antitachy-
cardia pacing were deactivated. AT episodes were printed out, the reliability of
atrial sensing was manually assessed and all AT episodes with atrial under- or
oversensing were excluded. For. the following prospectively defined onset pat-
terns, the incidence was calculated: 1. immediate (< 1min) reinitiation of AT,
2. supraventricular (SV) run, before AT, 3. SV bigeminus, 4. SV trigeminus, 5.
> 3 isolated atrial premature beats (APBs), 6. continuous atrial rate increase,
7. continuous atrial rate decrease, 8. > 3 ventricular premature beats, 9. alter-
nating atrial pacing and sensing, 10. regular intrinsic atrial activity, 11. regular
atrial pacing, 12. no pattern. Primary endpoint of this study was the number of
pts with > 1 onset pattern, secondary endpoint was the relative incidence of
each onset pattern in all episodes.
Results: In 65 of 90 pts enrolled into the study, 1430 AT episodes were stored.
844 AT episodes were excluded due to atrial sensing errors; of the remaining
586 AT episodes, immediate AT reinitiation was found in 217 (37%), regular
atrial pacing in 165 (28%), SV runs in 118 (20%), SV bigeminus in 114 (19%),
regular atrial sensing in 53 (9%), SV trigeminus in 27 (5%). APB related on-
set patterns were found in 276 (47%) episodes, short-long sequences in 192
episodes (33%).). Eight pts had only 1 AT onset patterns, the remaining 32 pts
had 2-8 (mean 3.5 ± 1.8) onset patterns.
Conclusions: The majority of pts with ATs have multiple onset patterns. While
immediate AT reinitiation and APB related onset patterns are frequent, also a
high percentage of AT episodes start from regular atrial pacing or sensing.
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P397 Does left atrial size modify response to pacing
algorithms dedicated to prevent atrial fibrillation?

J. Mansourati 1 , F. Hidden-Lucet 2 , F. Zolezzi 3 , Y. Poezevara 4 , J.J. Blanc 1 on
behalf of the PIPAF study investigators. t University Hospital of Brest,
Cardiology Dept., Brest, France; 2 Hopital Jean Rostand, Cardiology,
Ivry-Sur-seine, France; 3Ospedale Civile, Divisione Cardiologia, Vigevano,
Italy,. 4 ELA Recherche, Montrouge, France

Background: Although standard atrial pacing seems to prevent atrial fibrilla-
tion (AF) recurrences in some pts with documented paroxysmal (P) AF, further
beneficial effects of additional pacing algorithms (alg) remain controversial. We
sought to determine left atrial (LA) size influence on pts response to these pac-
ing alg.
Methods: Pts with PAF (at least 3 episodes during the last year) were included
in a multicentre, randomized, cross-over study (6 months each). They were im-
planted with a DDD pacemaker (chorum 7334, ELA, Montrouge, France) and
after one month, randomly assigned to DDD pacing at 70 bpm with (DDD+alg)
or without alg (DDD). Three different alg were used: Sinus Rhythm Overdrive
(permanent atrial pacing just above the sinus rate), Post-Extrasystolic Pause
Suppression (controls cycle length variation after premature atrial contraction,
PAC) and Acceleration on PAC's (increases temporarily pacing rate upon fre-
quent PAC's). Study end points were recurrences (number and duration) of PAF
detected by pacemaker during both pacing modes. LA diameter was measured
at inclusion by M-mode echocardiography.
Results: The study group included 59 pts (mean age 68 ± 10 years; 36 M).
Median LA diameter (40 mm) was used as a cut-off value to separate pts into
2 subgroups LA < 40 mm (27 pts; LA diameter 34.7 ± 3.6 mm) or > or = 40
mm(32 pts; LA diameter 44.5 ± 4.1 mm, p<0.0001). Results are summarized
in the table.

LA<40mm LA>or=40 mm

Pacing mode DDD DDD + aig DDD ODD +aig
AF duration (days) 12.7 f 37.3 12 ± 29.4 (NS) 16.6 ± 32.6 13.3 t 308*
Number of AF episodes 111.6±271.5 105-1-227.9(NS) 113.4±173.9 86.1 f 148 .3*

p<0.05

Conclusion: Additional algorithms to standard DDD pacing seem to be more
effective to reduce PAF recurrences (length and number of episodes) in pts
with dilated LA. This result could be explained by a higher vulnerability to PAC
of this group of pts leading to a higher protection of the studied algorithms.

P398 Advanced pacemaker diagnostic features in the
identification of "substrate fibrillators": relevance for
AF preventive pacing algorithms

A. Yang, T. Lewalter, M. Hochhausler, J. Schrickel, H. Bielik, J.O. Schwab,
N. Shlevkov, B. Luderitz on behalf of VIP Study Group. University of Bonn,
Department of Cardiology, Bonn, Germany

Pacing algorithms to prevent paroxysmal atrial fibrillation (AF) are mainly based
on the suppression of premature atrial contractions (PAC's) which are supposed
to play a major role in the initiation of AF. For the specific use of the various of-
fered algorithms a detailed characterisation of the AF episodes was performed
by analysis of the pacemaker (PM) arrhythmia diagnostic features according to
the PAC activity before AF onset.
Methods: 49 patients (67 ± 11 years) with dual chamber pacing (Vitatron,
"Selection" Series) and a history of paroxysmal AF were included. After a mean
follow-up of 94 ± 25 d the following PM diagnostic parameters were studied:
(1) number of PAC's/hr during sinus rhythm, (2) total AF burden (% of storage
period), (3) AF episode duration, (4) number of AF episodes/d, (5) frequency
of PAC's/min during the last 5 min before AF onset, (6) percentage of atrial
pacing. According to the frequency of PAC's/min during the last 5 min before
AF onset the patients were divided into Group A with "few PAC's before AF
onset" (>70% of the episodes preceded by <2 PAC's/min, n=23) and Group B
with "frequent PAC's before AF onset" (<70% of the episodes preceded by <2
PAC's/min, n=26).
Results: Group A patients presented significant smaller numbers of PAC's/hr
overall (10.9 ± 12.8 vs. 93.7 ± 172.7, p<0.05), significant higher total AF bur-
den (14.3 ± 17.8% vs. 7.6 ± 13.5%, p<0.05) and significant higher numbers
of "long" AF episodes >1 hr (29.9 ± 27.6% vs. 12.8 ± 17.8%, p<0.01). The
number of AF episodes/d did not differ significantly between both groups (2.8 ±
4.7 vs. 1.9 ± 2.7, p=0.22) as not the frequency of atrial pacing (52.4 ± 34.9%
vs. 61,5 ± 30.5%, p=0.41).
Conclusions: 1. Patients with few PAC's during the last 5 minutes before AF
onset demonstrated to have a higher AF burden compared to patients with a
high PAC activity. 2. The elevated AF burden in these patients is due to longer
AF episodes. 3. This coincidence of few or missing PAC activity before AF onset
("sudden onset"), increased AF burden and longer episode duration may be the
consequence of a higher atrial "substrate factor". 4. Depending on the AF onset
characteristics a differential programming of AF preventive pacing algorithms
may be necessary for effective electrical AF prevention.

P399 Chronic single-site interatrial septal pacing prevents
paroxysms of atrial fibrillation and reduces atrial wall
stretch

D.I. Perchatkin', P.G. Platonov 2 , I.V. Efimov 3 , T.N. Novikova 4 , S.V. Retnev',
V.G. Solovjeva' , A.B. Vygovsky 3 . t Pokrovskaya Hospital, St.Petersburg,
Russian Federation; 2 CPR Institute, St. Petersburg, Russian Federation;
3 Research Institute of Cardiology, Arrhythmia Research Laboratory, St.
Petersburg, Russian Federation; 4 Medical Academy Postgraduate Studies,
St. Petersburg, Russian Federation

Objective: to evaluate effects of chronic single-site interatrial septal pacing
on intraatrial conduction, haemodynamics and assess its potential to prevent
paroxysms of atrial fibrillation in patients with sick sinus syndrome (SSS).
Methods: Thirty five consecutive patients with SSS underwent electrophysi-
ological study and received single-chamber pacemaker for chronic AAI pac-
ing. In 22 patients (68±8 years) with history of SSS and weekly symptomatic
paroxysms of atrial fibrillation (PAF group), the active-fixation atrial lead was po-
sitioned at the posterior interatrial septum (IAS). The other 13 patients (67±9
years) had SSS only (SSS group) and the atrial lead was placed in the right
atrial appendage (RAA). All patients underwent transthoracic echocardiogra-
phy. All patients have been followed up for up to 36 months for assessment of
PAF recurrence.
Results: 1) P-wave duration during sinus rhythm at baseline was not differ-
ent between the PAF and SSS groups. IAS pacing shortened P-wave duration
(105±16 ms vs. 92±18 ms, p<0.05), while RAA pacing increased P-wave du-
ration (100±19 ms vs. 116±18 ms, p<0.01). 2) Baseline cardiac haemody-
namics assessed by EchoCG was not different between the groups. Left atrial
volume index (LAVI) was decreased during IAS pacing in PAF patients (45±12
vs. 32±11 mI/m 2 , p<0.05, for measurements at baseline and during pacing re-
spectively), while RAA pacing did not affect that. 3) During the follow-up period
(17±11 months), 17 of 22 PAF patients were free from recurrence of arrhythmia
paroxysms. None of SSS patients had PAF during the follow-up period.
Conclusion: 1) Our findings suggest that IAS pacing facilitates atrial conduc-
tion as it shortens P-waves while RAA pacing tends to prolong them. 2) Pre-
vention of PAF by chronic IAS pacing in patients with SSS shown in our study
may be explained not only by enhanced atrial synchronism but also by modifi-
cation of other proarrhythmic factor such as atrial wall stretch as demonstrated
by reduction of LAVI during the pacing.

P400 Autocapture enhancements: (1) unipolar and bipolar
lead compatibility and (2) bipolar pacing capability on
bipolar leads

L. Binner', J. Messenger 2 , J. Sperzel 3 , H. Bondke 4 , Y. Vandekerckhove 5 ,

J. Scheiners, G. Bornzin 7 , J.W. Poore 7 . t University of Ulm, Internal Medicine
II - Cardiology, Ulm, Germany; 2Long Beach Memorial Hospital, Cardiology,
Long Beach, United States of America; 3Kerckhoff Klinik, Cardiology, Bad
Nauheim, Germany; 4 University Hospital Charite, Cardiology, Berlin,
Germany; 5A Z St. Jan, Cardiology, Brugge, Belgium; 6St. Jude Medical,
Nurnberg, Germany; 'St. Jude Medical, Sylmar, United States of America

Beat-by-beat AutoCapture (AC) maximizes device longevity by minimizing stim-
ulus amplitude while assuring patient safety. Currently, AC permits use of only
bipolar leads. We have now devised a detection method that operates on unipo-
lar and bipolar leads and covers all pacing and sensing combinations (but
bipolar pace and sense at the same time). A new detection method for unipo-
lar sensing uses the integral of the negative portion of the unipolar evoked
response (UVERI) as a robust capture detection feature. When using bipo-
lar leads, the new method provides the flexibility of bipolar or unipolar pac-
ing. Unipolar ventricular IEGM signals were collected from 71 patients age
73.7 ±9.9 years; 9 with high polarization (POL) leads, 62 with low POL leads.
High POL leads have polished platinum or activated carbon electrodes. Low
POL leads had TiN, platinized platinum, or IrOx electrodes. The IEGMs were
recorded 544 ±796 days after implant. Affinity pacemakers (St. Jude Medical,
Sylmar, USA) performed an automatic capture threshold test while the IEGM
signals were recorded in a 3500 or 3510 programmer (St. Jude Medical, Syl-
mar, USA). These digitized signals were saved for off-line analysis. We calcu-
lated the UVERI at up to six (depending on capture threshold) pacing voltages
and the POL integral at 4.5 volts and at loss of capture. An automatic calibration
algorithm determined whether signal to noise was adequate for AC operation.
AC is possible with 60/62 of the low polarization leads. While AC operation was
possible with 6/9 of the high polarization leads. The average values from the
data collected are: average UVERI is -4.1 ±2.1 mV; average peak negative
voltage is -10. ±3.7 mV; average POL is 0.3 ±0.34 mV; and average signal to
noise (UVERI/POL) is 38 ±71. In all cases the algorithm correctly determined
feasibility of using AC with the lead electrodes tested and, if so, what UVERI
threshold should be used.
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P401 Testing a new single lead for left atrial and left
ventricular-based DDD pacing in an animal experiment

T. Zerm 1 , T. Rauwolf 1 , S. Hansen 2 , H. Kregel 2 , A. Herrero-Yraola 2 , R
H. Strasser'. 'Medical Clinic 11, Technical University, Dresden, Germany;
2Biotronik GmbH, Berlin, Germany

Background: Biventricular and left ventricular pacing was reported to improve
hemodynamics, physical capacity, and quality of life in patients with congestive
heart failure. A recently developed left-sided, single-pass pacing lead has the
advantage of reducing the number of implanted electrodes to only one lead with
the capability of left atrial- and left ventricular-based VDD/ DDD pacing (LSDL
- Left-Sided Single-Pass DDD Lead).
Methods: To test the feasibility and pacing characteristics the LSDL was im-
planted in four pigs (two acute, two acute/chronic; weight 60 ± 11 kg). The pigs
were chosen because of their anatomic similarities to human hearts. After in-
serting the introducer set (SCOUT, Biotronik) under fluoroscopy via the jugular
vein and into the coronary sinus, an angiogram was recorded to select one of
three LSDL types (atrio-ventricular pole distance: 6.5, 9.0, or 11.5 cm). After
introducing the LSDL and taking the intra-operative (acute) measurement, a
dual-chamber pacemaker was implanted.
Results: The time for lead insertion was 40 ± 33 min with 2.3 ± 2.9 repositions.
Recorded amplitudes were for P-waves 2.1 ± 0.1 mV and for R-waves 8.5 ±
2.1 mV, left atrial and left ventricular pacing thresholds were 2.6 ± 0.3 V and
1.2 ± 0.6 V at 0.5 msec, respectively and the atrial and ventricular impedances
were 244 ± 27 Ohm and 691 + 232 Ohm, respectively. Chronic measurements
were performed every other day over a two-week period; pacing and sensing
values were constant. No far-field R-wave sensing in the left atrium and no
safety window pacing (indicating ventricular cross talk sensing) was observed.
Conclusion: These data show, that the LSDL has good implantation handling
and acceptable pacing and sensing characteristics. As a result, patients with
congestive heart failure could profit from the LSDL, suggesting that the hemo-
dynamic benefit of this one lead configuration is similar to conventional biven-
tricular pacing, using a three lead system. The LSDL is currently being tested
in humans in an ongoing feasibility study (Corox SL Pilot Trial).

P402 Does the availability of multiple left heart lead and
delivery systems matter for cardiac resynchronization
therapy?

J. Gurley', S. Lambat, K. Moulton 2 , B. Miller 2 , J. Mulling, D. Hine 3 on behalf
of MIRACLE and InSync III investigators. 'University of Kentucky, Lexington,
United States of America; 2Prairie Heart Institute, Springfield, United States of
America; 3Medtronic Inc, Cardiac Rhythm Management, Minneapolis, United
States of America

Background: Cardiac resynchronization therapy has been shown to improve
quality of life and functional capacity in a subset of heart failure patients. Im-
provements in implant time and success rate are being pursued. We evaluated
the impact of having multiple left-heart (LH) lead and delivery system (DS) op-
tions on implant time and success rate with the belief that multiple designs are
needed to access the Coronary Sinus (CS) and fixate the lead in the various
patient anatomies.
Methods: In the MIRACLE trial, investigators chose from using a 6 Fr unipo-
lar lead (2187) or a 6 Fr bipolar lead (2188). During this study, a DS (6216)
was used to cannulate the CS providing a pathway to the cardiac veins. The
DS included a Modified MB1 or MB2 curved guide catheter to achieve CS can-
nulation. In the InSync III trial, investigators chose from using the same leads
(2187/2188) or a new 4 Fr over-the-wire design (4193). This lead can be placed
in the cardiac veins using a standard pacing stylet or an interventional guide
wire (.014-.018'). A new DS (6218) was also provided as a second option in
the InSync III trial. The new DS included a longer soft-tipped catheter with a
straight distal end for deeper CS engagement. This DS is inserted into the CS
using a steerable or fixed shape EP catheter.
Results: Implant success rates and median procedure times with interquartile
(IQ) ranges (25%-75%) are compared below in table 1.

Table 1: Success Rate and Implant Times

Implant Time to Engage Time to Place Total Operative
Success Rate CS (min) LV Lead (min) Time (min)

N Rate Median 10 Range Median IQ Range Median IQ Range

MIRACLE 528/571 92.5% 11 5-22 29 17-59 162 123-216
InSync III 253/264 95.8% 7 3-14 10 5-20 131 98-180
p-value	 p=0.078 	 p<0.0001 	 p<0.0001 	 p<0.0001

P-values calculated using t-test (implant times) and chi square (success rate) analysis.

Conclusions: These data support our belief that the availability of multiple LH
lead designs and DS options are associated with a trend toward a higher suc-
cess rate and significantly reduced median implant times. Current technology
has shown a 95.8% implant success rate with a mean operative time of 131
minutes.

P403 High versus normal impedance leads: impact on
pacemaker generator longevity

T. Berger', G. Fischer 2 , S. Gozolits 1 , F.X. Roithingert, O. Pachingert,
F. Hintringer 1 . ' University Hospital Innsbruck, Dep. of Cardiology, Innsbruck,
Austria; 2 University of Technology, Institute of Biomedical Engineering, Graz,
Austria

Background: Pacemaker generator longevity correlates negatively to current
consumption and positively to the resistance of the pacing lead. Therefore,
the use of a high impedance pacing lead theoretically results in an extension
of generator longevity due to the high pacing impedance and the consecutive
reduction of the charge transfer from the battery through the electrode-tissue
interface. In this prospective, randomized trial the effect of high versus normal
impedance ventricular leads on generator longevity was studied.
Methods: Twenty-six pts were included in this study (11 male, 15 female, age
73±13 years). A normal impedance lead (SJM model 1452t, bipolar) was im-
planted in 13 pts, the remaining pts received a high impedance lead (Medtronic
model CapSure Z 5034 bipolar) in a randomized fashion. In order to create
almost identical pacing conditions, all pts received a Medtronic Kappa KDR
pacemaker and the same atrial lead model (Medtronic model 5068).
Results: After a mean follow up of 36.6±4.3 (Medtronic 5034) and 33.5±4.9
months (SJM 1452) no significant differences were observed in pacing and
sensing thresholds in both groups. There were no significant differences
in atrial lead performance as well as in lead related complications in both
groups. The mean impedance of the high impedance pacing leads (5034) was
875.7±299.2 Ohms as compared to 631.5±152.5 Ohms for the standard pac-
ing leads (p< 0.001). The longevity of the generator was calculated automati-
cally by a programmed pacemaker algorithm. The 5034 leads provided a signifi-
cant increase in generator longevity of 104.6 ±8.9 months vs. 98.0±7.7 months
as compared to 1452 leads (p=0.028). This means an increase in longevity of
6.6 months in the high impedance lead group.

longevity (months) maximum minimum mean

5032 lead 115.2±10.1 94.6±8.1 104.6±8.9
1452 lead 108.0±8.5 88.8±6.8 98.0+7.7
difference (months) 7.2±1.6 5.9±1.3 6.6±1.2
p-value (t-test) 0.023 0.042 0.028

Conclusion: Implantation of a high impedance lead for ventricular pacing re-
sults in a clinically relevant extension of generator longevity.

P404 Results of a randomized study comparing two atrial
lead implantation sites: right atrial appendix versus
lateral wall

K. Seidl 1 , H. Schwackel, M. Rameken 1 , A. Brandt', M. Vatert, C. Wolpert 2

S. Spehl 2 , J. Senges 1 . ' Klinikum Ludwigshafen, Cardiology Dept.,
Ludwigshafen, Germany; 2Klinikum Mannheim, Cardiology, Mannheim,
Germany

Aim of this prospective randomized study was to evaluate the impact of the
atrial lead implantation site on the subsequent development of atrial fibrillation.
Patients (pts) with an indication for a dual chamber pacemaker without a history
of atrial fibrillation were included. Pts were randomized either for atrial lead
implantation at the right atrial lateral wall (RALW) vs implantation in right atrial
appendix (RAA). Primary endpoint was the new development of atrial fibrillation
during follow up.
Results: Dual chamber pacemakers were implanted in 99 pts. The indication
was AV-block in 48 pts, sick-sinus syndrome in 51 pts. No pt had a history of
atrial fibrillation before implantation. At the time of implantation 49 pts (67 ± 12
years) were randomized to the RAA, 50 pts (66 ± 12 years) were randomized to
RALW. There was no significant differences either in demographic datas, clini-
cal parameters and the indication of dual chamber pacemaker. Mean follow-up
duration was 484 ± 358 days. In 28/99 pts (28%) atrial fibrillation was docu-
mented. In the Kaplan-Meier analysis the probability for the occurrence of atrial
fibrillation during the initial 3 years was 29% in pts after lead implantation in the
RALW and 54% in pts after implantation in the RAA (p = 0.08).

Atrial lead implantation site 	 Atrial fibrillation 	 No atrial fibrillation

RAA (49 pts) 	 17 pts (35%) 	 32 pts (65%(
RALW (50 pts) 	 11 pts (22%)' 	 39 pts 178%)

'p=0.16

Conclusion: New onset of atrial fibrillation was observed in 1/3 of pts after lead
implantation in the RAA vs 1/5 of pts after atrial lead implantation at the RALW
(p = 0.16). In the Kaplan-Meier analysis a tendency was observed that pts
after lead implantation in the RAA had earlier and more often episodes of atrial
fibrillation during follow-up compared to pts with implantation at the RALW.
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P405 Soluble VEGF and its soluble receptor, sFLT 1, and
their correlation to endothelial-dependent vasodilation

CA S. Schmidt-Lucke 1 , F. Belgore 2 , D. Reinhold', G.Y.H. Lip 2 ,

J.A. Schmidt-Lucke 1 . ' University Magdeburg, Cardiology, Angiology and
Pneumology, Magdeburg, Germany; 2 City Hospital, University Department of
Medicine, Birmingham, United Kingdom; 3 lmmunology, Magdeburg, Germany

Elevated concentrations of sVEGF are found in certain diseases with endothe-
lial dysfunction. Similar VEGF concentrations were measured in healthy smok-
ers (S) and controls (C). sFLT-1 has a high affinity for VEGF and may function
as antagonist to VEGF. We were interested in the correlation between VEGF,
sFlt-1 and endothelial function in healthy S and C.
In 20 healthy smokers and 20 matched control subjects without further cardio-
vascular risk factors, VEGF and free FLT-1 were measured from citrate plasma
with an ELISA. Flow- (FMD) and acetylcholine-mediated (AMD) vasodilation
(endothelial-dependent) (EDV) and nitroglycerine-mediated (NMD) vasodila-
tion were measured on lower extremities with plethysmography (ml/100 ml tis-
sue/min).
AMD was lower in S compared to C (11 vs. 15 ml/1 00 ml tissue/min (p < 0,05)).
FMD (11 vs. 14) and NMD (3,5 vs. 4,4) showed only a trend. S and C showed
similar VEGF-concentrations (12,9 ± 5,9 and 14,9 ± 11,8 pg/ml). 5FLT-1 was
lower in S than in C (33,9 ± 5,9 vs. 47,1 ± 34,0 ng/ml, p < 0,01), without a
correlation between pack-years and FLT-1. There was no correlation between
VEGF and sFlt-1 levels. An inverse correlation was found in both groups be-
tween VEGF and AMD (S: r= - 0,6, p < 0,01, C: r= -0,71, p < 0,005) and FMD
(S: r= -0,56, p < 0,05, C: r= -0,58, p < 0,005), but not NMD. S and C with higher
AMD (>12 ml/100 ml tissue/min) showed lower plasma VEGF (p < 0,001).
Healthy smokers showed impaired EDV. The soluble VEGF receptor, sFit-1 is
lower in smokers without showing a correlation to EDV. No correlation between
FLT-1 and VEGF was found in these subjects. The amount of plasma sFlt-1
greatly exceeds VEGF. Longstanding smoking did not show an effect on VEGF
concentrations. Circulating VEGF correlates inversely with EDV in smokers and
controls, 5FLT-1 seems not to play a dominant regulatory role in this context.

P406 Intraplaque C-Reactive protein is associated with
plaque vulnerability

M. Meuwissen 1 , A.C. van der Wa1 2 , R.J. de Winter', K.T. Koch 1 ,

H.W.M. Niessen 3 , C.M. van der Loose, A.E. Becker 2 , J.J. Piekt . 'Academic
Medical Center, Cardiology Dept., Amsterdam, Netherlands; 2Academic
Medical Center, Cardiovascular Pathology, Amsterdam, Netherlands; 3 Vrije
Universiteit Medical Center, Cardiovascular Pathology, Amsterdam,
Netherlands

Background: The acute phase protein C-reactive protein (CRP) is an impor-
tant risk factor for coronary artery disease. Preliminary data showed that CRP
also accumulates in coronary plaques and promotes foam cell formation and/or
complement activation that may lead to unstable coronary plaques.
Aim of the study:
To investigate the relation between CRP off culprit coronary atherectomy spec-
imen and the expression of coronary syndromes.
Methods: A total of 54 patients with stable (SA, n=21) and unstable (UA, n=1 5)
angina and acute myocardial infarction (MI, n=18) underwent directional coro-
nary atherectomy (DCA) for culprit lesions. Cryostat sections of atheroscle-
rotic plaques were immunohistochemically stained with the monoclonal anti-
bodies CD-68 (macrophages; MAC), 5G4 (CRP), aE11 (complement, C5b-9)
and 12E7 (Ox-LDL). Qualitative examination was performed by determination
of the immunopositive areas in relation to fibrous cap, atheroma and colocaliza-
tion. Quantitative analysis was performed by using image cytometry (QPRODIT
5.2) with systematic random sampling (expressed as percentage immunoposi-
tive tissue area of the total tissue area).
Results: Colocalization of CRP and complement was observed in the fibrous
cap and atheroma and was more frequently present in plaque specimen of pa-
tients with MI (100%) compared to patients with SA (75%, p=0.079). Moreover,
colocalization of CRP with Ox-LDL was significantly more frequently present
in MI (100%) compared to SA (47%, p=0.0016). The table below shows the
quantitative relation between CRP and MAC in relation to SA, UA and MI.

SA (n=21) 	 UA (n=15) 	 MI (n=18)

MAC** 	 20±10 	 30+/13* 	 44±12*#
CRP**	 12±9 	 25±16* 	 24±14*
**percentages immunopositive tissue area/total tissue area*p< 0.01 compared to SA and
#p<0.01 compared to UA (ANOVA).

Conclusions: Amounts of CRP in culprit coronary lesions increase with the
severity of acute coronary syndromes. Colocalization of CRP, complement, ox-
LDL and macrophages suggests a pathogenic role for CRP in plaque destabi-
lization.

P407 Increased levels of the Turin, membrane type-1
metalloproteinase and metalloproteinase 2 activation
cascade after balloon dilation

J.P.G Sluijter, M.B. Smeets, R.E. Verloop, E. Velema, G. Pasterkamp, D.P.V de
Kleijn. University Medical Centre Utrecht, Experimental Cardiology Laboratory,
Utrecht, Netherlands

Background: Matrix Metalloproteinase (MMP) activation is an important event
in cardiovascular diseases such as de novo atherosclerosis, restenosis after
balloon angioplasty and during sustained flow changes. Inhibition of MMPs,
which are the only enzymes capable of degrading collagen, results in dimin-
ished arterial remodeling. Understanding the activation cascades of the MMPs
might result in the development of more specific inhibitors. MMP-2, one mem-
ber of this family, is activated by membrane type-1 MMP (MT1-MMP) that is ac-
tivated by Furin, a proprotein convertase. Recently, we described the existence
of the Furin, MT1-MMP and MMP-2 activation cascade in the arterial wall after
sustained flow changes (physiological). Now we studied this activation cascade
after pathological arterial injury (balloon dilation).
Methods: Unilateral balloon dilation was performed in femoral and iliac arteries
in 25 New Zealand White rabbits. Arteries were harvested after 2, 7, 14 and 28
days. Diameter changes and intimal hyperplasia were determined compared to
post-dilatation as a percentage of the total vessel area. Furin and MT1-MMP
mRNA expression were determined by quantitative-PCR, MT1-MMP protein
levels by western blotting and MMP-2 activation by zymography. Contralateral
arteries were used as controls.
Results: see table
Expression levels

Days of survival

Diameter change (%) 3.8 t 2.4 -8.3 ± 11.0 -9.0 ± 4.6 -9.7 f 7.8
Intimal hyperplasia (%) 0 1.5 ± 0.6 5.0 ± 1.3 16.7 ± 2.7
Furin mRNA 9.5±4.7* 5.9±3.2* 3.1 ± 1.0 5.6 ± 2.7
MT1-MMP mRNA 6.8±3.9 3.3±0.7* 7.9±2.3* 5.2±1.7*
MT1-MMP protein 1.6 t 0.3 3.1 ± 0.7 * 16.9 t 8.0 * 25.1 t 11.0
active MMP-2 protein 17.2 t 5.9 ` 65.2 ± 23.7 * 124.9 ± 38.2 * 40.0 f 20.2

Ratio operated/control for expression levels; mean ± sem, * =p<0.05

Conclusions: Increase in arterial Furin and MT1-MMP expression preceded
or coincided with increased MMP-2 activation after balloon dilation. This study
confirmed the presence of a proprotein convertase- metalloproteinase axis in
the artery and opens the use of Furin inhibitors to prevent arterial remodeling
and neointima formation after injury at the root of activation.
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P408 j Synthesis of the interleukin-6 receptor in human PMN
is regulated post-transcriptionally via the mTOR
signaling pathway

S. Lindemann 1 , N D. Tolley 1 , N H. Riedel 1 , A S. Weyrich 1 , G
A. Zimmerman 2 . 'Johannes Gutenberg-University Mainz, Department of
Medicine It, Mainz, Germany; 2 Eccles Institute of Human Genetics, Program
in Human Molecular Biology, Salt Lake City, United States of America

Polymorphonuclear leukocytes (PMN) adhesion and migration are involved in
host defense and serve a beneficial role in a well-contained inflammatory re-
sponse. However, in dysregulated inflammation, PMN may contribute to my-
ocardial tissue damage (i.e. myocardial infarction). The cytokine Interleukin-6
and its receptor (IL-6R) are considerably involved in this inflammatory sce-
nario. Although these mechanisms are complex, it is generally believed that
the majority of tissue damage results from the release of preformed media-
tors. To date, it is not known, if PMN have regulated protein synthesis at the
transcriptional level. We isolated PMN from healthy donors and activated them
with platelet activating factor (PAF) [1nM-1µM] for 1-60 min.. Gene array anal-
ysis revealed that PMN contain multiple mRNAs, but PMN-activation with PAF
does not induce a broad transcriptional response. Therefore, we concluded that
PMN bypass well-known transcriptional regulatory pathways in favor of direct
translation of preexisting mRNAs into protein. The mTOR (mammalian target
of rapamycin) translational pathway is activated in PMN that were stimulated
by PAF By western blot analysis, we were able to show, that p70S6 kinase,
a downstream kinase of mTOR, and 4E-BP1 are phosphorylated within one
minute. The phosphorylation of p70S6 kinase and 4E-BP-1 were completely
inhibited by rapamycin [10nM] indicating that mTOR is a crucial upstream sig-
naling component of this translational pathway in PMN. By PCR, sequencing
and western blot analysis we confirmed that mTOR1 is the predominant homo-
logue present in PMN. Using S35-methionine incorporation and 2-dimensional
gel electrophoresis, we also found that PMN synthesize multiple proteins upon
activation with PAF [1 OnM]. The synthesis of some proteins was suppressed by
rapamycin, while actinomycin D had minimal effect. We identified one of these
proteins as the IL-6R. Further studies demonstrated that IL-6R transcripts are
constitutively present in resting PMNs and the 5-untranslated region of this
mRNA has complex secondary structure and multiple polypyrimidine tracts
making it an excellent candidate for mTOR-dependent translation. By western
blot analysis we demonstrated, that the IL-6R is rapidly (within 30 min) syn-
thesized in PMN. Rapamycin completely abrogated this response while acti-
nomycin D had no influence, indicating again that the production of the IL-6R
in PMN is translationally regulated. Taken together, these data demonstrate
that PMN synthesize biologically relevant proteins - among these the IL-6R -
through translationally driven mechanisms.

P409 Effects of vitamins C and E on serum levels of
leukocytes adhesion molecules and lipid
hydroperoxides, in chronic smokers

C. Antoniades, D. Tousoulis, M. Toutouza, C. Vassiliadou, C. Toutouzas,
G. Goumas, C. Stefanadis, P. Toutouzas. Hippokration Hospital, Cardiology
Unit, Athens University, Athens, Greece

Background: Serum levels of soluble vascular cell adhesion molecule
(sVCAM-1) and soluble intercellular adhesion molecule (sICAM-1), as well as
lipid hydroperoxides (LPO) (marker of lipid peroxidation), are implicated in the
pathogenesis of atherosclerosis. Purpose of this study was to investigate the
effect of combined administration of antioxidant vitamins C and E on endothelial
function, and serum levels of sICAM-1, sVCAM-1 and LPO, in chronic smok-
ers.
Methods: 36 healthy young smokers (20 males 16 females aged 36±2 years)
were enrolled in this double blind placebo controlled study. Subjects were di-
vided into 4 groups receiving vitamin C 2g/day (n=10) (group A), vitamin C
2g/day and vitamin E 4001U/day (n=1 1) (group B), vitamin C 2g/day and vitamin
E 8001U/day (n=9) (group C) or placebo (n=6) (group D), for 4 weeks. Forearm
blood flow was measured using venous occlusion strain gauge plethysmogra-
phy. Endothelium dependent flow mediated vasodilation (FMD) was expressed
as the % change from baseline to post reactive hyperemia blood flow. En-
dothelium independent % change flow (NTR%) was assessed after sublingual
nitroglycerin administration. Plasma levels of sVCAM1, and sICAM1 were de-
termined by enzyme linked immunosorbent assay, while LPO was determined
using a spectrophotometric assay.
Results: Blood pressure, heart rate, body weight, basal forearm blood flow
and NTR% were similar before and after treatment. FMD was significantly in-
creased in groups B (46.6±5.5 to 74.1±9.3%, p<0.05) and C (43.6±3.9 to
74.9±4.2%, p<0.01), while remained unaffected in groups A and D. Serum lev-
els of sVCAM-1 and sICAM-1 significantly reduced in group C (from 339±14
and 318±21 to 298±11 and 250±19 ng/ml respectively, p<0.05 for both), while
remained unaffected in groups A, B and D. LPO was significantly reduced in
groups B and C (from 14.5±1.2 and 15.4±2.9 to 8.8±1.6 and 8.3±1.7 1M re-
spectively, p<0.05 for both).
Conclusions: Chronic administration of vitamin C (2g/day) combined with vi-
tamin E (8001U/day), reduces blood levels of sVCAM-1 and sICAM-1, improves

endothelial function and reduces lipid peroxidation in healthy young smokers.
These findings may have therapeutic implications in chronic smokers.

P410 Signal pathways of integrin-rac-p38MAPK mediate
p53-dependent SMC apopotsis

F. Wernig, M. Mayr, Y. Hu, Q. Xu. St George's Hospital Medical School,
Cardiological Sciences, London, United Kingdom

Apoptosis of smooth muscle cells (SMCs) caused by biomechanical force rep-
resents one of the first events in the pathogenesis of ateriosclerosis (Xu Q,
Trands Cardiovasc. Med. 2000;10:35-41). To investigate signal transduction
pathways leading to apoptosis, SMCs growing on flexible membranes pre-
coated with collagen I, laminin, elastin, and pronectino were subjected to
cyclic strain stress. Increased SMC apoptosis was 5.7 fold higher on collagen
I matrix-coated plates compared to other matrices. Such increased apoptosis
was blocked by pretreatment with either cytochalasin B, a toxin inhiniting inte-
grin signaling, or with an anti-betas integrin monoclonal antibody. Only SMCs
grown on collagen I showed a significant increase in p53 protein production.
Gel mobility shift assays revealed that mechanical stress rapidly led to p53
activation, which was largely attenuated by 5B202190 (p38MAPK inhibitor)
pretreatment, or dominant negative Rac transfection. Kinase assays demon-
strated that p38MAPK directly phosphorylates p53. SMCs derived from p53-/-
mice lacking p53-binding activity lost its ability to express Bax and showed
no apoptosis by strain stress. Likewise, mechanical stress resulted in upreg-
ulation of anti-apoptotic Bcl-2 and Bcl-xL, and a marked loss of mitochondrial
membrane potential occurred. Furthermore, when integrin receptors were block
p38MAPK activation and p53 phosphorylation were significantly inhibited in
stressed SMCs. Taken together, our data provide the first evidence that p53
activation and Bcl-2 family protein expression play a crucial role in SMC apop-
tosis induced by mechanical stress, during which mitochondria are key regula-
tors, while integrin-rac-p38MAPK pathways contribute to p53 activation.

P411 Role of caveolin in mechanic stretch induced
proliferation of vascular smooth muscle cells

D. Sedding', J. Hermsen 2 , U. Seay 2 , M. Heil 3 , H. Tillmanns 2 ,

R.C. Braun-Dullaeus 2 . 'Medizinische Klinik 1, Abteilung fur Molekulare
Kardiologie, Giessen, Germany; Giessen University, Internal
Medicine/Cardiology Dept., Giessen, Germany; 3Max-Planck-Institut Bad
Nauheim, Dept. of experimental Cardiology, Bad Nauheim, Germany

Backrgound: Increased mechanic forces as ocuring in severe hypertension or
venous bypass grafts cause increased proliferation of vascular smooth muscle
cells (VSMC) which represents a major component in vascular lesion forma-
tion. The Phosphoinositide 3-kinase (PI3K)/proteinkinase B (Akt) pathway rep-
resents a central signalling system in the regulation of these processes. We
hypothesiced that caveolin 1 is involved in the sensing of mechanic stimuly and
subsequent activation of the PI3K/Akt pathway. Methods and results: Quies-
cent, mitogen-free rat VSMC were subjected to cyclic-stretch for up to 24 h
(0,5 Hz at 120% resting length).Lysates were used for immunoblot of activated
(phospho-) Akt. Akt was phosphorylated and activated after 10 min of stretch
and after 24h we observed an increase in cellular proliferation as measured
by propidium iodid staining and FACS analysis (16±2,1 vs. 24±2,6% of cells
in S/G2 phase n=6, p<0,05). Trfection of cells using caveolin 1 antisense
(cavl-AS) but not control AS prevented phosphorylation of Akt. cavl-AS as well
as inhibitors of the P13K (Wortmannin and LY294002) inhibited stretch-induced
proliferation of VSMC (cavl-AS:18±3,1% vs. 24±2,6% cells in S/G2 phase,
n=6, p<0.05). Transfection of cavl-AS also resulted in an increase of apoop-
totic cells after 24h of stretch (26±5% vs. 8±2% in control cells) as measured
by dUTP-biotin nick end labeling (TUNEL).
Conclusion: Caveolinl is essential for the stretch-induced activation of the
PI3K/Akt pathway, thereby controling proliferation and apoptosis of VSMC.
Caveolin 1 is an important regulator in mechanical stress induced remodeling
of the vascular wall.
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P412 Changes in serum lipids, lipoproteins and
apolipoproteins in patients with acute infection

E. Liberopoulos 1 , G. Pappas', G. Alexandridis 1 , S. Tsiara 1 , H. Milionis' ,
E. Bairaktari 2 , E. Tsianos 1 , M. Elisaf 1 . ' University Hospital Of Ioannina,
Internal Medicine Dept., Ioannina, Greece; 'University Hospital Of Ioannina,
Biochemistry Laboratory, Ioannina, Greece

Background: Transitory changes in the serum levels of lipids, and particularly
hypocholesterolemia, have been observed in the course of acute infections.
However, there are limited data on the effect of acute inflammatory response
on the serum levels of apolipoproteins (Apo) Al, B, E and lipoprotein (a) [Lp(a)].
Aim: To examine the incidence of hypocholesterolemia and the changes of
serum lipid parameters during acute infection in patients hospitalized in an in-
ternal medicine clinic.
Patients and methods: Serum lipid parameters were measured in 3.000 pa-
tients who were admitted to our clinic during a period of one year. Hypocholes-
terolemia was defined as serum total cholesterol <120 mg/dl. Hypocholes-
terolemic patients with acute infection were compared with 116 age and sex
matched healthy individuals. Serum lipid parameters of 20 hypocholesterolemic
patients with acute infection were followed up after their discharge. All values
are expressed in mg/dl.
Results: Hypocholesterolemia was found in 120 patients (4%). 58 patients
(48.3%) had acute infection [45 patients (77.5%) had bacterial infections, 8
patients (13.8%) viral infections and 5 patients (8.7%) kala-azar]. Compared
with control patients, hypocholesterolemic patients with acute infection had sig-
nificantly lower levels of total cholesterol (98±19 vs 204±42, p<0.001), HDL
cholesterol (20±8 vs 42±8, p<0.01), LDL cholesterol (59±19 vs 120±36,
p<0.001), ApoAl (64±22 vs 146±24, p<0.01) and ApoB (66±20 vs 102±26,
p<0.01), whereas serum triglycerides were unaffected (127±61 vs 120±98,
p=NS). Interestingly, ApoE levels were significantly higher (47±23 vs 39±11,
p<0.05) and Lp(a) levels were significantly lower [median 3.85 (range 0.8-
33.2) vs 7.9 (0.8-56), p<0.01] compared with the control population. During the
follow-up the levels of total cholesterol, HDL cholesterol, LDL cholesterol and
ApoAl were increased by 48.7% (p<0.001), 45.5% (p<0.05), 79.4% (p=0.002)
and 88.3% (p<0.001), respectively. Furthermore, ApoE levels were significantly
reduced by 36% (p<0.05), while Lp(a) levels were significantly increased (from
a median value of 2.5 to a median value of 9.6, p<0.05).
Conclusion: Infection-induced hypocholesterolemia is a frequent metabolic
disorder in hospitalized patients. Our data point out that Lp(a) may be a nega-
tive acute phase reactant. Furthermore, we show for the first time that serum
ApoE levels are elevated during the acute inflammatory response.

P413 Linolic acid induced vascular cell adhesion molecule-1
expression depends on nuclear factor kappa-B
activation

W. Dichtl', M.P. Ares 2 , O. Pachinger', J. Nilsson 2 .'Universitatsklinik
Innsbruck, Innere Medizin - Kardiologie, Innsbruck, Austria; 2 Wallenberg Lab,
MAS, Department of Medicine, Malmo, Sweden

Endothelial activation is an important step in atherogenesis. In addition to
established cardiovascular risk factors such as hypercholesterolemia, hy-
pertension, diabetes mellitus and homocysteinemia, high plasma levels of
triglyceride-rich lipoproteins may be an important cause of endothelial activa-
tion as well. Free fatty acids hydrolysed from core triglycerides of these par-
ticles can exert both pro- and antiinflammatory effects on the vascular wall.
Omega-3 fatty acids, such as eicosapentaenoic acid (EPA) and docosahex-
aenoic acid (DHA), have been shown to inhibit cytokine-induced endothelial
activation. In contrast, we and others have previously shown that the omega-6
fatty acid linoleate activates transcription factor nuclear factor kappa B (NF-
kappa B) in endothelial cells.
In this study we show that linoleic acid stimulates vascular adhesion molecule-
1 (VCAM-1) protein and mRNA expression in cultured human endothelial cells,
as assessed by immunoflourescence and northern blotting. By use of cultured
rat aortic endothelial cells transfected with an IkappaB super-repressor (delta
N2 cells), we provide evidence that NF-kappa B signalling is required in the

linoleic acid-induced VCAM-1 expression in endothelial cells, whereas other
transcription factors appear to be involved in the increased endothelial plas-
minogen activator inhibitor-1 (PAI-1) production in response to linoleic acid.
In conclusion, these findings support the notion that linoleic acid influences the
expression of inflammatory genes in endothelial cells by interference with the
redox-sensitive transcription factor NF-kappa B.

P414 AT1 receptor antagonism improves
hypercholesterolemia-associated endothelial
dysfunction

S. Wassmann, S. Hilgers, U. Laufs, M. Boehm, G. Nickenig.
Universitaetskliniken des Saarlandes, Medizinische Klinik-Innere Medizin Ill,
Homburg/Saar, Germany

Hypercholesterolemia-induced AT1 receptor overexpression is thought to be a
key event in the development of endothelial dysfunction. To verify this patho-
physiological concept, the effect of a 6 week-treatment with the AT1 recep-
tor antagonist candesartan (16 mg/d) on endothelium-dependent vasodilata-
tion and serum inflammation markers was compared to the treatment with
placebo or the calcium channel antagonist felodipine (5 mg/d) in 47 hyperc-
holesterolemic patients (LDL cholesterol>160 mg/dl).
Methods and Results: Endothelial function was assessed by measurement of
forearm blood flow (FBF) by venous occlusion plethysmography. FBF during re-
active hyperemia was significantly improved by candesartan, whereas felodip-
ine and placebo exerted no effect. Nitroglycerin-induced vasorelaxation and
basal FBF were not altered. Blood pressure as well as cholesterol levels were
not affected significantly by any drug. Serum concentrations of 8-isoprostanes,
monocyte chemoattractant protein-1 (MCP-1), and soluble intercellular adhe-
sion molecule-1 (sICAM-1) were significantly reduced by AT1 receptor antag-
onist treatment but not by placebo or felodipine. Levels of high-sensitivity C-
reactive protein (hs-CRP) and tumor necrosis factor-alpha (TNF-alpha) were
not altered significantly by any treatment.
Conclusions: AT1 receptor antagonism improves vascular function during hy-
percholesterolemia applying to endothelium-dependent vasodilatation, oxida-
tive stress, and events involved in monocyte attraction and adhesion. Thus, AT1
receptor blockade may potentially represent a novel approach for the preven-
tion of vascular dysfunction associated with hypercholesterolemia independent
of lipid and blood pressure-lowering interventions.

P415 Effects of atorvastatin on in-stent-stenosis in normo-
and hypercholesterolemic rabbits

C. Herdeg 1 , M. Oberhoff 2 , A. Baumbach 2 , S. Schroeder', I. Spyriilopoulos,
K. Karsch 2 . 1 Medizinische Uniklinik Ill, Cardiology, Tuebingen, Germany;
2Bristol Heart Institute, Cardiology, Bristol, United Kingdom

Background: Statins can inhibit proliferation irrespective of total plasma
cholesterol levels. In-stent-stenosis goes along with an elevated and prolonged
proliferation, but also inflammatory reactions with macrophages, foam cells and
lymphocytes around the stent struts. Potentially, the antiproliferative and lipid-
lowering effects of statins can synergistically limit neointima formation after
stenting. This hypothesis was tested in normo- and hypercholesterolemic rab-
bits. Methods: Stents were placed in the iliac arteries of 40 rabbits according
to the Schwartz-injury-model. Twenty animals were fed an 0.5% hypercholes-
terolemic diet, the other half was normocholesterolemic. Both groups received
either atorvastatin (3 mg/kg b.w. per day) or placebo (4 groups, n=10 each).
After 28 days, the animals were killed and stented segments were excised. Im-
munohistochemistry (bromodeoxyuridine, alpha-actin, RAM11-macrophages
and von Willebrand factor) was performed, morphometric analysis was done
in cuts with the stent left in place. Data were related to injury- and inflamma-
tion scores and the total drug uptake. Results: Proliferation was significantly in-
creased in both hypercholesterolemic groups. No significant difference in prolif-
eration was found in atorvastatin-treated animals, both normo- or hypercholes-
terolemic, versus controls. Apparently significant differences in morphometric
results between the 4 groups disappeared when carefully relating the results to
the extent of injury and the total drug uptake. Conclusion: In this animal model,
atorvastatin was not able to limit in-stent-stenosis, neither via its lipid-lowering
properties nor via an independent antiproliferative effect.
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P416 Prevalence, distribution and correlates of thoracic
aortic atherosclerosis in patients with heterozygous
familial hypercholesterolemia

S.G. Lambrou, C. Aggeli, D. Panagiotakos, I. Skoumas, A. Frogoudaki,
C. Pitsavos, C. Stefanadis, P. Toutouzas. Athens University, Dept. of
Cardiology, Athens, Greece

Atherosclerosis of the thoracic aorta (ATA) correlates with atherosclerotic afflic-
tion of other vascular sites and prognosticates cardiovascular morbidity. In this
study, multiplane transesophageal echocardiography (TEE) was employed to
asssess the characteristics of ATA among an unselected population of patients
(pts) with heterozygous familial hypercholesterolemia (hFH) attending the out-
patient dyslipidemia unit of our department.
Methods: Between Jan 1999-Jan 2002 TEE was performed in 82 pts with hFH
(aged 41+11 years, 41 men). The studies of the thoracic aorta were stored on
tape and were reviewed off-line in a blinded fashion. ATA was graded by a mod-
ified Ribakove score as: grade 1: normal intima; 2: increased intimal echoden-
sity without thickening or irregularity; 3: single atheroma of<3 mm maximum
width; 4: >1 atheromas <3 mm; 5: >1 atheromas >3 mm; 6 : mobile/ulcerated
plaques. ATA was scored separately in each aortic segment (ascending, arch,
descending) and each pt was assigned a single score based on the largest
identified lesion overall. Grades >3 were regarded as representing significant
ATA.
Results: Twenty-one pts had never received hypolipidemic treatment prior to
the examination; 14 pts had a history of clinically manifest coronary artery dis-
ease. Mean serum LDL-cholesterol was 265±91 mg/dl. ATA grade was 1 in 1 pt,
2 in 31, 3 in 20, 4 in 17, 5 in 12 and 6 in one pt. The descending thoracic aorta
was the commonest single location of the major grade-defining ATA lesions
(n=25, 30.5%), followed by the aortic arch (n=13) and the ascending thoracic
aorta (n=4); among the remaining cases, lesions of equal severity were hosted
by 2 aortic segments in 21 and by all 3 segments in 19 pts. Ordinal regression
analysis performed on demographic, clinical and biochemical variables identi-
fied age (p=0.02), postmenopausal status (p=0.008), lack of previous therapy
(p=0.04), and serum LDL-C level (p=0.04) as independent positive correlates of
ATA severity; Intriguingly enough, a history of cholecystectomy due to gallstone
disease (p=0.02) was a significant negative correlate of ATA severity.
Conclusions: ATA is highly prevalent in unselected pts with hFH. The dura-
tion of the disease and the success of lipid-lowering treatment influence ATA
severity in this patient population. In view of potential therapeutic implications
entailed by significant ATA, the traits indicating a high likelihood of its presence
might be exploited in order to select hFH patients for evaluation of the thoracic
aorta by TEE.

P417 Role of oxysterol stereospecificity in patients with
coronary artery disease

I. Spyridopoulost, K. Shatat 2 , S. Al Makdessi 2 , H. Sweiden 2 , A. Rimner 2 ,
W. Schobel 2 , P. Mayer 2 , D. Hilbert 2 . 1 Universitatsklinikum Frankfurt,
Department of Cardiology, Frankfurt, Germany; 2Medizinische Klinik Ill,
Cardiology, Tuebingen, Germany

Circulating oxidized LDL is a known marker for identifying patients (pts) with
coronary artery disease (CAD). While unmodified cholesterol does not exert
toxicity, oxysterols as one compound in oxLDL are believed to be mainly re-
sponsible for endothelial toxicity. We developed a method to quantify circulating
oxysterols in human plasma by gas chromatography. Validation for the identity
of chromatography peaks was achieved by mass spectometry.
In this preliminary study we included pts who underwent coronary angiography
to either exclude (Control) or secure the diagnosis of CAD. Pts with coexisting
diseases other than diabetes or hypertension were excluded from this study.
Total LDL cholesterol was higher in the Control group (130.4 vs. 129.5 mg/dl).
The table shows, that the only significant difference between the 2 groups is
represented by the 5-beta-epoxide plasma levels (p<0.05) and a trend in 7-
beta-OH-cholesterol (p=0.1 1). Both were elevated in pts with CAD. In parallel
we performed in-vitro studies using human arterial endothelial cells (HAECs).
We found induction of apoptosis through caspase-3 like enzymes by oxysterols.
This effect was highly dependent on the stereospecificity of oxysterols: beta-
isomers of epoxide or 7-OH-cholesterol induced up to 3-fold higher amounts
of apoptosis and mitochondrial cytochrome C release in HAECs compared to
their alpha-isomers.

Free Plasma-Oxysterols [ng/mll

mean (t SEM) Control ( n=4) CAD (n=9)

7-alpha-OH-cholesterol 66.8 (9.9) 64.7 (21.3) NS
7-beta-OH-cholesterol 5.9 (5.7) 19.5 (17.0) NS
5-alpha-epoxide 67.6 (12.1) 74.2 (27.0) NS
5-beta-epoxide 4.6 (2.5) 58.3 (21.8)'
25-OH-Cholesterol 2.5 (1.5) 3.4 (1.1) NS

NS not significant, *p<0.05

Conclusion: Beta-isomers of oxysterols were significantly elevated in plasma
from pts with CAD. In-vitro studies demonstrated the importance of oxysterol
stereospecificity concerning their potential to harm endothelial cells. While
analysis of oxysterol levels in a large cohort of CAD pts has to further solidify
their role in atherosclerosis, stereospecific effects might be of superior impor-
tance in the mechanism of atherogenesis.

P418 Effects of atorvastatin treatment on vascular
endothelium, inflammatory process and heart function,
in patients with heart failure

M. Koutsiopoulou 1 , D. Tousoulis 2 , C. Antoniades 2 , E. Bosinakou 1 ,
C. Tentolouris 2 , C. Pitsavos 2 , C. Stefanadis 2 , P. Toutouzas 2 . lHippokration
Hospital, Athens, Greece; 2Hippokration Hospital, Cardiology Unit, Athens
University, Athens, Greece

Background: Heart failure is characterized by endothelial dysfunction and in-
creased serum levels of inflammatory markers such as interleukin-6 (IL-6),
tumor necrosis factor (TNF-a) and soluble vascular cell adhesion molecule
(5VCAM-1). Statin treatment, seer^ns'to restore endothelial function in hyperc-
holesterolemic patients while its,ahti-inflammatory effects are unknow. Purpose
of this study was to investigate the effect of atorvastatin treatment on endothe-
lial function and inflammatory processin patients with heart failure.
Methods: In this double blind placebo controlled study, 38 patients with heart
failure (30 males 8 females, aged 65±2 years old) were enrolled. 20 patients
received atorvastatin 10mg/day (group A) while 18 patients received placebo
(group B) for 4 weeks. All patients were NYHA II to IV. Forearm blood flow was
measured using venous occlusion strain-gauge plethysmography. Endothe-
lium dependent flow mediated vasodilation (FMD) was expressed as the %
change from baseline to maximal flow during reactive hyperemia. Endothe-
lium independent flow (NTG%) was expressed as the % change from base-
line to post sublingual nitroglycerin administration flow. Serum levels of IL-6,
TNF-a and sVCAM-1 were determined with ELISA. All values are expressed
as mean±SEM
Results: FMD was significantly improved in group A (from 44.1±5.4 to
96.1±13.1% p<0.01) while remained unaffected in group B (from 51.9±5.6
to 47.9±6.35%). Serum levels of IL-6, TNF-a and sVCAM-1 were decreased in
group A (from 7.05±0.7, 3.4±0.3 and 585.5±50.1 to 5.9±0.51 pg/ml p<0.05,
2.7±0.2 pg/ml p<0.05 and 490.4+51.0 ng/ml p=NS) while remained unaffected
in group B (from 7.52±0.81, 4.35±0.76 and 698.46±69.1 to 6.5±0.88 pg/ml,
4.45±0.71 pg/ml and 585.08±75.3ng/ml p=NS for all, respectively).
Conclusions: Treatment with atorvastatin improves endothelia function in pa-
tients with heart failure. Atorvastatin treatment also decreases serum levels of
IL-6 and TNF-a in those patients. These findings indicate that statins might be
useful in patients with heart failure by affecting endothelial function and inflam-
matory process.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



56 	 Angiogenesis

ANGIOGENESIS

P419 Human tissue kallikrein: a new bullet for therapeutic
angiogenesis

M.B. Salis', C. Emanueli', A. Pinna', G.L. Condorelli 2 , A.F. Milia',
P. Madeddu 1 . 1 Cardiovascular Medicine Unit, INBB National Laboratory,
Osilo, Italy; z lnternal Medicine, La Sapienza University, Rome, Italy

Therapeutic angiogenesis represents a new promising strategy for the treat-
ment of ischemic disease. Following successful application in animal models,
the strategy has been transferred from the bench to the bedside. However,
clinical results did not result in the level of efficacy for which researchers had
hoped. Mechanistic approaches based on molecules capable of completing the
angiogenic program may help overcoming the present impasse. We evaluated
the pharmacological profile and the vascular and molecular targets of human
tissue kallikrein (hTK), a protease that cleaves the vasodilator peptides kinins
from kininogen. Local adenovirus-mediated hTK gene (Ad.CMV-hTK) transfer
increased capillary density in mouse normoperfused limb muscle. A infecting
dose of 105 pfu increased muscular capillary density by 23%, while 10 ° pfu
was not effective. The angiogenic response to hTK reached a plateau (53%
increase in capillarity) in a range between 10 7 and 109 pfu. Similar effects were
observed by delivering hTK in a plasmid vector (980±41 vs 580±20 cap/mm 2

in contralateral non-injected muscle, P<0.01). Ad.CMV-hTK also increased ar-
teriole density from a value of 8±2 art/mm 2 in controls to 20±3 and 21±4
art/mm2 at 2 and 8 weeks post-injection (P<0.01), while no significant change
was detected in muscles injected with reporter gene Ad.CMV-Luc. Morphome-
tric analysis documented that the increase encompasses arterioles up to 164
Fm of internal diameter. Expression of angiogenesis-related genes was evalu-
ated by microarray analysis in muscles injected with Ad.CMV-hTK or Ad.CMV-
Luc. We found that transfection with hTK gene results in induction of VEGF, an-
giopoietin 2, plasminogen activator receptor 2, plasminogen activator inhibitor,
and thrombospondin genes. In separate experiments, dominant negative Akt
gene was coadministered with Ad.CMV-hTK to see if Akt is implicated in the
angiogenic action of hTK. Dominant negative Akt blunted the microvascular ef-
fects of hTK (767±59 vs 962±16 cap/mm2 , P<0.02) while wild-type Akt gene
did not produce significant effects (858±57 cap/mm2 ). These results indicate
that neovascularization promoted by hTK derives from capillary sprouting and
collateral artery growth, which is consistent with induction of both angiogene-
sis and arteriogenesis. The abilty of hTK to interfere with various angiogenesis
modulators may account for the formation of a persistent, well-tempered neo-
vascularization. The pleiotropic kallikrein-kinin system may represent a new
target for therapeutic angiogenesis.

P420 Sonic hedgehog induces angiogenesis, upregulates
VEGF and angioproteins, and is postnatally activated
in response to skeletal muscle ischaemia

R. Pola', L. Ling 2 , E. Gaetani 3 , A. Flex 3 , T. Aprahamian 4 , M. Bosch-Marce 4 ,

D.W. Losordo 4 . ' A. Gemelli University Hospital, Lab. of Vascular Biology and
Genetics, Rome, Italy; 2Biogen Inc., Cambridge, MA, United States of
America; 3A. Gemelli University Hospital, Internal Medicine, Rome, Italy;
'Cardiovascular Research, Medicine, Boston, MA, United States of America

Sonic hedgehog (Shh) is a morphogen that regulates epithelial-mesenchymal
interactions in many tissues during embryonic development. We found that sys-
temic administration of Shh induced upregulation of the Shh receptor Ptcl in
heart and peripheral vasculature, indicating that the Shh pathway can be ac-
tivated in vivo in adult animals. In vitro studies, showed no effect of Shh on
endothelial cell migration or proliferation. In vivo, however, Shh was found to
induce robust neovascularization in the murine corneal model of angiogenesis.
Similarly, Shh was also able to induce angiogenesis, augmented blood flow re-
covery and limb salvage in operatively induced hindlimb ischemia in aged mice.
The angiogenic response to Shh appears to occur indirectly through the acti-
vation of Ptcl on neighboring fibroblasts. Shh stimulation of human fibroblasts
in vitro increases mRNA synthesis of VEGF121, VEGF165, VEGF189, Ang-
1 and Ang-2. Production of VEGF165 protein from human fibroblasts is also
increased by Shh. Then, we studied whether the endogenous Shh pathway,
so important during embryogenesis, plays a physiologic role in muscle regen-
eration following ischemia in adults. We demonstrated that, while no Shh is
expressed under baseline, quiescent conditions, muscle regeneration induced
in response to ischemic injury is associated with activation of the Shh signaling
pathway. Shh was strongly activated in skeletal muscle after ischemia and its
receptor Ptcl was upregulated in interstitial mesenchymal cells within the is-
chemic area, indicating that these cells respond to Shh and that the Shh path-
way is functional. The Shh responding cells produced VEGF under ischemic
conditions and treatment with a Shh blocking antibody inhibited the angiogenic
response and the upregulation of VEGF.
Conclusions: Our study shows for the first time that the Shh signaling may be
functional in adult and fully differentiated muscular tissues and has a regulatory
role on angiogenesis during muscle regeneration following ischemia. In addi-
tion, the discovery of angiogenic activity for Shh, combined with its known mor-

phogenic functions in development, suggests that Shh may coordinate epithe-
lial/stromal interactions with the ingrowth of vasculature during development.
The ability of Shh to promote limb salvage in aged mice, through the enhance-
ment of blood flow and capillary density, suggests that Shh may merit further
investigation as proangiogenic therapy for ischemic disorders.

P421 Adventitial delivery of the gene for an amphipathic
peptide using optimized gene transfer conditions

S. Nikol 1 , J. Pelisek', M.G. Engelmann 2 , A. Golda 2 , A. Fuchs 3 , M. Shimizu 2 ,

C. Mekkaoui °, P.H. Rolland 4 . ' University Hopsital, of Cardiology and
Angiology, Muenster, Germany; 2Klinikum Grosshadern, Med. Clinic I, Munich,
Germany; 3Klinikum Grosshadern, Clinic of Pediatrics, Munich, Germany;
4 Universite Mediterranee, Laboratoire Cardiovasculaire, Marseille, France

Amphipathic peptides are animal peptide antibiotics that inhibit mitochondrial
functions and thus tumor growth in animal models. Therefore they could be of
use in preventing cell proliferation and restenosis. The aim of this study was to
investigate the potential therapeutic effects of locally delivering the gene for an
amphipathic peptide into a porcine injury model. Extensive investigations were
performed to achieve maximum gene transfer efficiencies for non-viral vectors
in vivo. Alos, further improvements of the needle injection catheter for local drug
delivery was achieved by increasing the length, flexibility and modification for
the use with guide wire.
Numerous DNA/liposome ratios for 17 different liposomes and adjuvant agents
were tested in quiescent smooth muscle cells for maximum transfer efficien-
cies. The gene was inserted into an expression vector plasmid and mixed with
DOCSPER liposomes in a ratio of DNA to liposome of 1:10 according to optimal
results achieved. Domestic pigs (n=24) were fed a normal chow diet. Porcine
iliac artery segments were balloon-injured on both sides in vivo in a standard
manner. The needle injection catheter was used to deliver the gene locally
into the adventitial of injured artery on one side in each pig; the other side
served as a control and was only balloon-injured. Arterial segments were ex-
cised at 7 days, 3 weeks or 4 months. Tissues were examined at histology,
with computer-assisted morphometry and PCR/RT-PCR. Similar experiments
with the f-galactosidase reporter gene served to confirm expression of trans-
fected gene. A reduction in neointimal hyperplasia in arteries treated with the
gene of the amphipathic peptide could be shown. At 21 days, neointimal area in
balloon-injured segments was 0.32±0.13mm 2 SEM compared with a reduced
neointimal area in treated segments: 0.05±0.02mm 2 SEM (p < 0.05). Gene
transfer efficiency was up to 15% in the adventitia using optimized transfer con-
ditions for non-viral gene transfer.
In conclusion, the gene for an amphipathic peptide was successfully and safely
delivered using the needle injection catheter resulting in reduction of neointimal
formation. Gene transfer effciciencies were comparable to those achieved by
viral gene transfer. Such peptides may therefore have therapeutic potential in
the prevention of restenosis.

P422 Alpha 5 betal is a new interesting target for the
treatment of SMC migration and invasion dependent
vascular pathologies

R. Blindt', F. Vogt', J. vom Dahl', N. Krott 2 , K. Filzmaier', P. Hanrath',
A.K. Bosserhoff 3 . ' University Hospital RWTH Aachen, Medical Clinic 1,
Aachen, Germany,. 2 "Biomat", Interd. Center of Clinical Research, Aachen,
Germany; 3 Institute for Pathology, University Hospital Aachen, Aachen,
Germany

Migration and invasion of human arterial smooth muscle cells (haSMC) are es-
sential steps during the development of atherosclerosis, restenosis after vas-
cular intervention, and transplant vasculopathy. Due to their contact to the sur-
rounding extracellular matrix integrins have been previously shown to regulate
cell phenotype and cell function. There is evidence that differential expression
of integrins has a major impact on the invasive phenotype of myocytes. For
this reason, a quiescent and a migrating, invading haSMC phenotype was in-
duced by cell culture conditions. Using a Boyden Chamber model migrating
and invading haSMCs in contrast to quiescent haSMCs were capable to mi-
grate towards chemoattractive stimuli and even capable of invading through
a basement membrane equivalent. FACS analysis of integrin expression be-
tween both phenotypes showed a strong upregulation of alpha 5 beta 1 (13.1x)
as well as alpha v beta 3 (3.4x) in proliferating haSMCs in comparison to qui-
escent haSMCs. Other integrins analysed (alpha 2, alpha 3, alpha 4, alpha
lib) did not show significant differential regulation. In further functional assays,
inhibition of alpha 5 beta 1 led to inhibition of migration in cell sedimentation
manifold assay (CSM, -29±8%), Boyden chamber assay (-49±16) and colla-
gen contraction (-125%). In contrast, inhibition of alpha v beta 3 had no effect
on inhibition of haSMC migration in CSM assays but reduced invasion in the
Boyden chamber (-45±8%). Interestingly alpha v beta 3 caused even a signif-
icant stimulation of collagen contraction in comparison to control (+52%). We
conclude that alpha 5 beta 1 is a new interesting target for the treatment of
SMC migration and invasion dependent vascular pathologies.
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P423 Angiogenesis in human atherosclerotic carotid
plaques is associated with expression of macrophage
migration inhibitory factor 1-alpha

A. Schmeisser', C. Graffy 2 , T. Illmer 3 , C. SchwenckeI, H. Loesel-Sadee 4 ,

G. Ehninger 3 , C. Garlichs 2 , R.H. Strasser'. 'Medical Clinic II, TU Dresden,
Dresden, Germany; 2 University Erlangen-Nurnberg, Medical Clinic II,
Erlangen, Germany; 3 TU Dresden, Medical Clinic Ill, Dresden, Germany;
4 Hospital, Dept. of Vascular Surgery, Nuernberg, Germany

Background: Neovascularization within atherosclerotic plaques may play a
role in the pathogenesis of plaque progression and vulnerability.The purpose
of this study was to determine if the existence of intraplaque vessels may
be associated with the expression of macrophage migration inhibitory factor
1-alpha(MIF), a protein known participate in inflammatory and immune re-
sponses. It also plays a key role in tumor angiogenesis.
Methods: Carotid endartherectomy and vessel samples were collected from
21 patients and 4 young accident victims controls (co) and were assessed
for histological classification by Stary (SI-VI). Immunohistochemistry was per-
formed by using a specific monoclonal antibody (mAb) to MIF and to visualize
1.intraplaque vessels, endothelial cell (EC) specific mAb to CD34 and vWf,
2.Monocytes/macrophages (Mo), mAb to CD68 and 3.vascular smooth muscle
cells (VSMC), mAb to alpha-actin were used. The extent of neovascularization
was graded on scales of dO to d3 in terms of specific staining intensity and
distributions in the wall.
Results: All specimens from patients contained advanced plaques (S IV - VI)
with neovessels of degree d3 in the shoulder and/or cap regions of 13 plaques
(52%), d2 in 6 plaques (24%), dl in 2 plaques (8%) and no vessels in intima
or media from the 4 samples of the co (16%).Strong MIF staining was local-
ized only in areas of marked neovascularization and inflammation (d3,d2) and
was expressed exclusively by CD68-positive Mo and CD34/vWf-intraplaque
EC. There was no detection of MIF expression in alpha-actin-positive VSMC.
In plaques with small or no expression of neovessels (dl dO) only a weak or no
MIF staining respectively was observed.
Conclusion: The results demonstrate a marked upregulation of migration in-
hibitory factor 1-alpha in close correlation to Mo infiltration and neovesssels in
plaques suggesting a pivotal role of MIF in neoangiogenesis and plaque inflam-
mation.

P424 Platelet-activating factor is detectable in human carotid
atherosclerotic plaques and correlates with
intra-plaque neoangiogenesis

A. Pucci 1 , E. Lupia 2 , P. Peasso 2 , P. Barone, C. Zanini 1 , G. Emanuelli 2 ,

G. Camussi 2 , G. Montrucchio 2 . 'Regina Margherita Hospital, Pathologic
Anatomy Dept., Torino, Italy; 2 Universita degli Studi di Torino, Fisiopatologia
Clinica, Torino, Italy

Plaque instability is considered the major factor in the development of throm-
boembolic sequelae in atherosclerotic lesions. Several factors have been im-
plicated in plaque instability, including the infiltration of inflammatory cells and
the process of neoangiogenesis. Platelet-activating factor (PAF), a phospholipid
mediator of inflammation, has been recently shown to mediate endothelial cell
recruitment triggered by TNF-a and VEGF and to contribute to neoangiogen-
esis. In the present study we evaluated the presence of PAF and its potential
role in neovascularization within atherosclerotic plaques. Endarterectomy spec-
imens of carotid plaques were obtained from 18 patients with previous signs or
symptoms of cerebrovascualr disease; 6 specimens of carotid artery and 12 of
aorta from kidney donors were used as controls. Adjacent cross-sections were
processed for PAF extraction and histological analysis.
Advanced atherosclerotic lesions were always present in endarterectomy spec-
imens. The amount of PAF extracted from the carotid plaques (266.65 + 40.07
pg/1 00 mg dry tissue; mean + SE) was significantly higher than that extracted
from controls (4.72 ± 2.31 pg/1 00 mg dry tissue; mean ± SE). The mass spec-
trometric analysis of PAF-bioactive lipid extracts from carotid atheromas, but
not from normal arteries, showed the presence of several molecular species
of PAF, including alkyl-PAF C16 and alkyl-PAF C18, which are angiogenic in
vivo. The levels of PAF significantly correlated with the infiltration of CD68-
positive macrophages and with the extent of neovascularization, detected as
Factor VIII-related antigen immunoreactive cells, analysed by morphometry.
The amount of PAF also correlated with the area positive for avb3integrin (con-
sidered an endothelial cell proliferation marker) and with the extension of TNF-a
immunoreactivity. The lipid extracts of atherosclerotic plaques containing high
levels of PAF-bioactivity, but not those of control arteries, were angiogenic in
a murine Matrigel model. WEB 2170, a PAF receptor antagonist, significantly
prevented angiogenesis induced in mice by the lipid extracts of atherosclerotic
plaques. In conclusion, the present results demonstrate that PAF is detectable
in carotid plaques, that PAF amount correlates with intraplaque angiogenesis
and inflammation and that PAF extracted from atherosclerotic plaques induces
angiogenesis in mice, suggesting that an enhanced concentration of PAF may
contribute to intra-plaque neoangiogenesis.

P425 Protease activated receptor-2 (PAR-2) mediates
angiogenesis and ameliorates post-ischaemic
recovery of mouse hindlimbs

A. Milia 1 , M.B. Salis 1 , T. Stacca 1 , A. Pinna 1 , P. Geppetti 2 , P. Madeddu 1 ,

C. Emanueli 1 . 1 I.N.B.B., National Laboratory, Osilo, Italy; 2Ferrara University,
Experimental and Clinical Medicine, Ferrara, Italy

Background: Protease Activated Receptors (PARs) form a novel class of G-
protein-coupled receptors that are activated by proteolytic cleavage able to un-
mask an N-terminal sequence acting as a tethered ligand. Synthetic peptides
may activate PARs in the absence of proteolysis. PAR-2 is highly expressed
by the cardiovascular system and mediates endothelial cell proliferation, va-
sodilation, and plasma extravasation, three mechanisms able to favour neo-
angiogenesis. Aim: To investigate the angiogenic potential of PAR-2 in hindlimb
skeletal muscles.
Methods: Unilateral limb ischemia was induced in anaesthetized CD-1 mice
by removing the left femoral artery. Modulation of PAR-2 gene expression by
ischemia was evaluated by RT-PCR. Then, the PAR-2 activating peptide (AP,
n=8) SLIGRL-NH2 or control reverse peptide (RP, n=7) was daily injected (300
nmol/20µL) into the left adductor for 21 days from surgery. Additional groups of
mice received trypsin (1.5 nmol, n=9), a protease able to preferentially activate
PAR-2, or vehicle (n=7). Tail-cuff SBP and HR were measured in conscious
mice basally and weekly after surgery. Hindlimb blood flow (BF) of anaes-
thetized mice was evaluated by colour laser doppler (Lisca, Sweden) every
7 days from ischemia induction. Anaesthetized mice were perfusion-fixed at 21
days and both adductors harvested for histologic analysis of capillary density.
Results: One day of ischemia doubled mRNA level. Up-regulation was main-
tained for 7 days. Systemic hemodynamic was not affected by ischemia or phar-
macological treatments. AP ameliorated limb BF recovery (63±12 vs. 32±15%
in RP, P<0.05) and trypsin had a similar effect (62±11% vs. 33±10% in saline,
P<0.05). Both AP and trypsin increased capillary density in the ischemic in-
jected muscle (AP: 1213±97 vs. 868±82 cap/mm 2 in RP, P<0.05; trypsin:
1107±62 vs. 715±79 cap/mm 2 in saline, P<0.01), without affecting capillar-
ity of contra-laterals (data not shown).
Conclusions: Our study is the first one to demonstrate the angiogenic potential
of PAR-2. In perspective, potentiation of PAR-2 signaling might be exploited for
the treatment of ischemic disease.

TISSUE DOPPLER IMAGING

P426 Longitudinal ventricular function: normal values of
annular and myocardial velocities measured with
colour tissue Doppler imaging

N.P. Nikitin, K.K.A. Witte, S.D.R. Thackray, A.L. Clark, J.G.F. Cleland. Univ. of
Hull/Castle Hill Hosp., Academic Dept. of Cardiology, Hull, United Kingdom

Impaired longitudinal function may be a marker of early myocardial disease.
Colour tissue Doppler imaging (TDI) is a new method of assessing left ven-
tricular (LV) and right ventricular (RV) long axis function. Age- and sex-related
reference values for atrioventricular annular and regional myocardial velocities
are essential for the clinical use of the method.
Methods: 123 healthy subjects (age 57±19 years, range 22 to 89 years, 59
women) underwent echocardiography including colour TDI using GE Vingmed
System Five and Vivid Five scanners with post-processing analysis (Echopac
6.3). For the assessment of LV longitudinal function, regional myocardial ve-
locities were measured in basal and mid-wall segments of lateral, septal, ante-
rior, inferior, posterior and antero-septal LV walls. Mitral annular velocities were
measured from six positions at corresponding sites of the mitral annulus. For
the assessment of RV longitudinal function, myocardial velocities were mea-
sured in basal and mid-wall segments of free RV wall, and tricuspid annular
velocities were calculated at the lateral site of the tricuspid annulus. At each
position, systolic (Sm), early diastolic (Em) and late diastolic (Am) velocities
were measured, and the Em/Am ratio was calculated.
Results: Subjects were classified into 4 groups aged 20-39, 40-59, 60-79, and
80-89 years. Mitral annular and regional LV myocardial Sm and Em veloci-
ties progressively decreased with age (p<0.001), and Am velocities, while very
low in the youngest age group, significantly rose in patients over 40 years of
age (p<0.001). The Em/Am ratio declined with ageing (p<0.001). Mitral an-
nular Em velocity and the Em/Am ratio strongly correlated with age (r=-0.79
and r=-0.77, p<0.001). There were no differences between age groups in Sm
velocities measured at the tricuspid annulus and free RV wall (p=NS) but the
pattern of age-related changes of diastolic velocities and Em/Am ratios was the
same as in the left ventricle. Women in the two middle age groups had lower
TDI velocities than men (p<0.05).
Conclusions: This study establishes age- and sex-related reference values of
atrioventricular annular and myocardial velocities measured with colour TDI.
Systolic longitudinal LV function declines with age, whereas RV function re-
mains unaffected. A reversal in the pattern of diastolic atrioventricular annular
and myocardial velocities suggests that LV and RV diastolic function deterio-
rates with age.
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P427 Opposite effects of coronary artery disease and
hypertrophic cardiomyopathy on left ventricular long
axis physiology during dobutamine stress

W. Arshad, D.P. Francis, A.M. Duncan, C.O. Sullivan, A.J.S. Coats, U. Sigwart,
D.G. Gibson, M.Y. Henein. Royal Brompton Hospital, Cardiology Department,
London, United Kingdom

Background Early diastolic long axis lengthening velocities are depressed in
hypertrophic cardiomyopathy (HCM). From a clinical standpoint, these have
been proposed as a means of selecting phenotypically normal relatives of HCM
patients for counselling. Pathophysiologically, the reason for this abnormality in
HCM is not known, although proposed mechanisms include subendocardial
ischaemia, myocardial fibrosis or disarray.
Methods We digitised M-Mode measurements of the septal long axis in 23
patients with HCM, 17 normal subjects and 22 patients with coronary artery
disease (CAD) of the left anterior descending artery at rest and at peak stress.
Results The lengthening velocity was reduced not only in HCM (3.5 ± 1.9
cm/s) but also in CAD (4.1 ± 2.5 cm/s, p<0.001 and p<0.01 respectively). Long
axis amplitude was also depressed in both groups. With dobutamine stress,
the lengthening velocity increased by 3.5 ± 1.8 cm/s (p<0.001) in normals, by
2.8 ± 2.5 cm/s (p<0.001) of rest in HCM but not in patients with CAD (0.5 ±
2.1, p=NS). Increment in long axis total amplitude was subnormal in CAD and
HCM. However, the increment in lengthening velocity was higher with stress
for a corresponding change in amplitude in HCM (60% lying above the 95%
confidence interval of CAD). Post-ejection shortening developed or worsened
in all CAD patients but not in any with HCM.
Conclusion Depression of peak early lengthening velocity is not specific for
HCM but occurs equally in CAD. This is not due to subendocardial ischaemia
in HCM, because unlike CAD, its velocity increases with stress and there is
no aggravation of post-ejection shortening with stress. The HCM heart shows
evidence of greater elastic recoil per unit deformation than heart of patients with
CAD, compatible with increased muscle stiffness due to fibrosis or disarray.

P428 Additional estimation using pulsed Doppler myocardial
imaging improves the reproducibility of measurement
of myocardial velocity gradients

T. Poerner, B. Goebel, C. Wolpert, T. Sueselbeck, S. Pfleger, M. Borggrefe,
K.K. Haase. University Hospital of Mannheim, 1st Dept. of Medicine,
Mannheim, Germany

Background: Peak negative myocardial velocity gradient (MVG) across the
left ventricular wall is an important indicator of regional diastolic performance.
The reproducibility of MVG assessment by color M-Mode Doppler myocardial
imaging (DMI) is still unsatisfactory, restraining its use in clinical practice.
Aim of this study was to improve the interobserver variability of MVG measure-
ments.
Methods: Two-dimensional color-coded DMI cineloops were acquired in 50
consecutive patients in parasternal long axis view (Sonotron GE, Echopac
6.3.2). The maximal early diastolic MVG of the posterior basal wall was de-
termined successively by 2 independent investigators in 2 ways: using directly
standard anatomic color M-Mode DMI (mean off-line analysis time of 2 minutes)
and by the same technique, but guided by a preliminary MVG estimation with
pulsed DMI using 4 measurement sets within ventricular wall (mean analysis
time of 4.5 minutes).
Results: Additional use of pulsed DMI provided a higher linear correlation be-
tween pairs of measurements (r = 0.98, SEE = 0.34 1/s) compared to MVG
determination by conventional color M-Mode DMI (r = 0.92, SEE = 0.69 1/s).
Accordingly, as displayed in the picture, the agreement limits by the method of
Bland and Altman of the combined method [-0.78 1/s (95% Cl of -0.95 1/s to
-0.6 1/s) to 0.57 its (95% CI of 0.4 1/s to 0.75 1/s)] were clearly superior to
those shown by color M-Mode DMI without B-Mode pre-assessment [-1.35 1/s
(95% Cl of -1.72 1/s to -0.98 1/s) to 1.5 its (95% Cl of 1.13 1/s to 1.87 1/s)].

P429 Influence of myocardial SPET viability on evaluation of
regional systolic performance with color tissue
Doppler imaging

S. Dellegrottaglie t , P. Perrone-Filardi 1 , M. Galderisi t , L. Pace 2 ,

M.P. Ponticelli t , W. Acampa 2 , O. deDivitiis 1 , M. Chiariello t . t Federico ll
University, Cardiology, Naples, Italy; IFederico II University, Nuclear Medicine
Dept., Naples, Italy

Aim of the study was to evaluate the influence of SPET myocardial viability
on Color Tissue Doppler Imaging (C-TDI) measurements of regional systolic
function in patientes with severe left ventricular dysfunction.
Methods: Twelve patients (mean age 65±5 years; 9 men) with post-ischemic
dysfunction (mean ejection fraction 28±4%) underwent, in the same week,
99mTc tetrofosmin SPET (rest-NTG) and dobutamine C-TDI. Regional wall mo-
tion was graded [1=normokinetic (N), 2=hypokinetic (H), 3=akinetic (A)] using
a 18 segments/patient model, and peak systolic velocities (S) was measured
off-line with C-TDI at rest (Si), low dose (S2) and high dose (S3) of dobutamine
infusion. Regional myocardial viability was defined by the presence of >70% of
99mTc tetrofosmin uptake at rest or by >10% improvement after NTG.
Results: In the 216 segments analysed feasibil-
ity of C-TDI was 97% at rest and during dobu-
tamine infusion. In every step of dobutamine in-
fusion the values of S were significantly higher
(p<0.05) in N than in H and A segments (Fig-
ure 1), while no difference were observed be-
tween H and total A segments (p=n.s.). In A
segments with evidence of viability higher value
of Si (2.56±1.32 vs. 1.75±1.26, p=0.015), S2
(4.36±2.09 vs. 2.65±1.75, p=0.002) and S3
(5.52±2.80 vs. 4.06±2.45, p=0.048) were observed with respect to non viable
A. There were no differences in S2 between N and A viable segments (p=n.s.).
Conclusions: Dobutamine C-TDI is a feasible modality to study regional in-
otropic reserve in patients with severe ventricular dysfunction. Myocardial
SPET viability influences S values in severely dysfunctional segments, but not
in H regions.

P430 Relation between surface electrocardiogram and site
of earliest/latest motion in DCM and 1CM patients with
LBBB — a Doppler myocardial imaging study

L. Herbots, O.A. Breithardt, P. Claus, M. Kowalski, W. Droogne,
M.C. Herregods, B. Bijnens, G.S. Sutherland. University Hospital
Gasthuisberg, Cardiology Dept., Leuven, Belgium

Doppler Myocardial Imaging(DMI) has been proposed to guide cardiac resyn-
chronisation therapy(CRT). It might provide new insights in the relation between
electrical and mechanical left ventricular (LV) activation and help to identify the
optimal pacing site.
Aim: To identify the onset of systolic motion throughout the myocardial walls
with DMI in ischemic (ICM)/idiopathic dilated cardiomyopathies(DCM) with
LBBB and normals (nis) and compare this with QRS width/axis.
Methods: Colour DMI data(>150 frames/s)from 10 pts with DCM/LBBB(age
52±14y,EF 22±8%),10 pts with ICM/LBBB(age 64±11y,EF 30±8)and 10
nls(age 51±15y,EF 69±11%) was post processed to determine the time from
onset of QRS to the onset of regional systolic velocity(Vo). Analysis was per-
formed on custom made software enabling exact and reproducible timing of
global cardiac events. Mechanical activation of sept, lat, inf, ant, post walls of
the LV was compared with QRS width and presence of left axis deviation.
Results: No significant correlation was found between QRS width/axis
and site of earliest/latest Vo. QRS width was 79±12ms (nls),169±29ms
(DCM),155±26ms (ICM)with 0%,60% and 80% pts with left axis devia-
tion respectively. Both regions of earliest/latest Vo were variable. Dominant
region for earliest Vo was apical-mid sept(in 60% of nls(94±13ms), in
50% of DCM(147±41 ms)and in 60% of ICM(126±18ms))while 100% of nis
(148±25ms), 80% of DCM (226±48ms) and 70% of ICM (171±43ms) had lat-
est Vo in the basal post wall.

Interobserver agreement for MVG.

Conclusions: These study results recommend the utility of an initial estima-
tion by pulsed DMI to achieve a clinically acceptable reproducibility of MVG
measurements.

ICM: Basal segment inf wall velocity.

Conclusions: Region of latest Vo in nls was always posterior wall. However lat-
est Vo in DCM and ICM with LBBB and earliest Vo in all groups was heteroge-
nously spread. Since there was no correlation with QRS with/axis, selecting pts
for CRT solely on QRS with/axis might have its limitations.
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P431 Myocardial strain after cumulative ischaemia: tissue
Doppler evidence of preconditioning?

RI. Williams 1 , N. Payne 2 , J. D'Hooge 3 , T. Phillips 1 , N D. Masani 4 , A
G. Fraser 1 . t University Hospital of Wales, Wales Heart Research Institute,
Cardiff, United Kingdom; 2 Providence Health System, Portland, Oregon,
United States of America; 3 University Hospital Gasthuisberg, Department of
Cardiology, Leuven, Belgium; 4 University Hospital of Wales, Cardiology Dept.,
Cardiff, United Kingdom

Experimentally, ischaemic myocardium has altered systolic and diastolic func-
tion, though walk-through angina or preconditioning is well recognised, and dif-
ficult to identify by echocardiography (echo). The timing of repeated ischaemic
episodes is also unclear. We investigated which tissue Doppler parameters
could identify this phenomenon.
Methods: 14 patients (1)(13 men) age 57±9 yrs with IHD (>75% area stenosis
in >2 major vessels, and no history of MI), and 12 controls(C) (10 men) age
56±8 yrs with normal angiography, underwent 2 maximal symptom-limited ex-
ercise (ex) tests(Exl and 2) 1 hour apart (Bruce protocol). All had transthoracic
echo (Vingmed System V) at baseline, immediately post ex, and at intervals up
to 1 hour after each test. Digital loops were analysed off-line for tissue Doppler
velocity and strain-rate parameters.
Results: Chest pain and ischaemia limited both tests for I. Ex2 was longer for
1 (447±115 v 385±122s; p<0.01). C ex time and workload was similar in both
tests, but C Exl longer than I Ex1 (475±143 v 385±122s; p<0.05) and had
higher workload (30.2±2.0 v 28.5±4.2 x10 3 mmHg/min; p<0.01). For Ex2,
had similar ischaemia and workload (ns) but exercised for longer (447±114 v
385±121 s; p<0.01). The absolute changes in peak (pk) systolic velocity (V)
from baseline to pk ex were different between groups for Exl (C>I) (3.2±2.0 v
1.0±3.0 cm/s; p<0.05) but were unchanged for Ex2 (2.0±2.0 v 1.9±3.0 cm/s;
ns). Early and late diastolic strain (S) parameters showed differences between
C and I after Exl (Table; basal anterior segment) which persisted for 60 mins.
Following Ex2, this lasted only 15 mins.

Diastolic Strain after exercise

Exl pk Exi 15m Ex1 30m Exl 60m E x2 pk Ex2 15m Ex2 30m Ex2 60m

dE S l -6.0±7.0' -3.1±5.0' -3.0±5.0' -4.1±7.0' -1.3±5.0 -3.2±5.0' -2.5±9.0 -2.5±5.0
dE S C 1.0±5.0 2.0±7.0 0.6±4.0 2.7±5.0 1.4±7.0 2.3±5.0 -1.6±6.0 -3.1±6.0
dA S I -1.8±4.0* -1.5±2.0* 0.5±4.0 -0.5±3.0* -2.8±5.0' -2.0±4.0' 0.3±3.0 -0.3±6.0
dA SC 2.0±5.0 2.3±4.0 1.4±3.0 1.9±5.0 0.8±5.0 2.2±4.0 1.1±5.0 -0.6±6.0

'p<0.05; Ischaemia (I) vs Control (C); dE S changes in early diastolic strain; dA S changes in
late diastolic strain

Conclusion: This biphasic response in S, E and A associated with increased
ex time, cardiac workload and improved regional V after Ex2 may describe
tissue Doppler evidence of myocardial preconditioning at a time previously as-
sociated with myocardial stunning.

P432 Wall motion abnormalities in ischaemic and scarred
myocardium. Do strain and strain rate patterns differ?

J.U. Voigt, B. Exner, C. Huchzermeyer, M. Regenfus, U. Nixdorff,
F.A. Flachskampf, W.G. Daniel. University Erlangen, Medical Clinic II,
Erlangen, Germany

Background: In the clinical setting, the site and size of an acute myocardial
infarct (MI) is often determined by visually assessing wall motion abnormalities
in the echocardiographic image. However, this may be misleading if regional
dysfunction is (in part) due to previous events. I this study we therefore inves-
tigated typical myocardial deformation patterns of acute and old MI by Strain
Rate Imaging, a new tissue Doppler based method to non-invasively measure
regional function.
Methods: Two patient groups were investigated: a) 30 acutely ischaemic infarct
patients ((PAT) on admission to the emergency room, b) 37 patients with infarct
scars (sPAT) of at least 25 volume% per segment (SEG). In iPAT, ischaemic
SEG were determined by a blinded read of the coronary angiogram. In sPAT,
scar was defined by late enhancement in magnetic resonance imaging. In all
PAT, colour tissue Doppler loops were acquired from an apical four, three and
two chamber view and stored digitally. Off-line evaluation included calculation
of strain (S) and strain rate (SR) curves for the basal, medial and apical SEG of
all six left ventricular walls. S and SR parameters in both systole and diastole
as well as the visual impression of the curves were compared between iPAT
and sPAT and to data of 20 healthy volunteers.
Results: Distribution of MI site and size was comparable in the two PAT groups.
Compared to normals, systolic S was sign. reduced in both iPAT and sPAT (-
16.6s-1 vs. -5.6 s-1 and -2.8 s-1, resp., p<0.01). Systolic stretching occurred in
SEG of both RAT and SPAT (23% vs. 27%, resp., n.s.). Post systolic shortening
occurred in approximately one fourth of SEG in normals but was only 7% of
systolic S. In iPAT and SPAT, it reached 40% and 86%, respectively (p<0.01). In
the visual assessment, systolic and diastolic changes did not differ significantly
between diseased SEG in iPAT and sPAT. Normal SEG in PAT showed the same
S and SR patterns as SEG in healthy volunteers.
Conclusion: Our data suggest, that SRI sensitively shows significant changes
in myocardial deformation patterns during acute ischaemia and after MI. Those
changes, however, appear to be uniform and dependent on the amount of my-
ocardial damage rather than being specific for the particular condition.

P433 Differentiating ischaemic and idiopathic dilated
cardiomyopathy using left ventricular long axis
function during dobutamine stress

A. Duncan, D.G. Gibson, M.Y. Henein. The Royal Brompton Hospital,
Echocardiography Department, London, United Kingdom

Background: Subendocardial longitudinal fibres are sensitive to ischaemia.
Interference with the timing of long axis motion during ischaemia causes inco-
ordinate left ventricular (LV) contraction.
Aim: To study long axis response to dobutamine stress in patients with
ischaemic- (Is-DCM) and idiopathic dilated cardiomyopathy (Id-DCM).
Methods: 18 patients with Id-DCM (EDD 6.6±0.7cm, ESD 5.5±0.7cm, aged
63±12 years) were compared with 25 patients with Is-DCM (EDD 7.0±0.8cm,
ESD 5.9±0.9cm, aged 63±9 years), and 17 controls (EDD 5.0±0.4cm,
ESD 3.3±0.6cm, aged 58±11 years). Transthoracic septal long axis M-mode
echograms with an ECG (lead II) were obtained at rest and peak dobutamine
stress. The time from the q wave'of the ECG to the onset of shortening (q-
OS), total long axis amplitude, shortening and lengthening velocities, and post-
ejection shortening (PES) were measured.
Results: Rest. In controls, q-OS was 81±11ms, total amplitude 1.4±0.3cm,
shortening velocity 6.9±1.6m/s, lengthening velocity 5.7±1.4m/s, and PES was
absent. In Id-DCM, q-OS was longer than controls (1 39±46ms, p<0.001), total
amplitude and shortening velocity were reduced (0.9±0.3cm and 3.3±1.0m/s,
both p<0.001), lengthening velocity was not different (4.9±1.9m/s), and PES
was increased (0.9±1.2mm, p<0.0l). In Is-DCM, q-OS was not different
from Id-DCM (127±34ms), total amplitude and shortening velocity were lower
(0.7±0.3cm, p<0.05 and 2.1±1.2m/s, p<0.01), lengthening velocity was re-
duced (1.5±1.8m/s, p<0.001), and PES was not different (0.8±0.1mm).

Response to stress

Variable	 Controls 	 ld-DCM	 Is-DCM

q-OS(ms) -46±13 -52±33 +17±25"°°
total amplitude (cm) + 0.3 f 0.2 + 0.2 ± 0.1 + 0.1 ± 0.2 "
shortening vel (m/s) + 4.4 ± 1.8 + 3.4 ± 2.2 + 1.7 ± 1.9
lengthening vel (m/s) + 2.8 ± 1.7 + 3.2 f 1.8 + 0.9 f 2.0 `
PES(mm) 0 -0.7±1.0' +0.9±1.2'

': p<0.01; ": p<0.001 v controls; °°: p<0.01; °°: p<0.001 ld-DCM v IS-DCM

Conclusion: Long axis electromechanical delay shortens and PES decreases
in idiopathic DCM (similar to controls). Stress-induced ischaemic dysfunction
includes increased electromechanical delay, exaggerated post-ejection short-
ening and impairment of total amplitude and long axis velocities. These differ-
ences may be used to confirm the presence of ischaemic aetiology in patients
with DCM.
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P434 Regional systolic function by Doppler tissue imaging
in dilated cardiomyopathy; contribution for prediction
of clinical outcome and prognosis

G. AthanassopoulosI, P. Iakovis 1 , C. Hasikides 2 , N. Koutsogiannis 2 ,

G. Karatasakis 2 , D.V. Cokkinos 2 . ' Onassis Cardiac Surgery Center, First
Dept. of Cardiology, Athens, Greece; 2Onassis Cardiac Surgery Center,
Cardiology Dept., Athens, Greece

Introduction: In dilated cardiomyopathy (DCM) NYHA class II-III, prognostic
accuracy remains limited. The longitudinal component of left (LV) and right ven-
tricular (RV) function seems important and may be studied by Doppler tissue
imaging (DTI). The isovolumic and ejection systolic components may be also
studied. We interrogated the relationship between regional LV, RV function and
prognosis in DCM.
Methods: 42 pts with DCM were studied (age 53±14 years, EF 32±9%).
VO2max was estimated within <1 month from echo study (ml/kg/min:18±6).
Mean time from DCM diagnosis was 6±4.4 years and time elapsed from in-
dex echo 15±8 months. DTI profile was interrogated in 9 sites/pt: in the an-
nulus(site 1), in the middle of the segment (site 3) and in the middle between
sites 1 and 3 (site 2) of septa) (IVS), lateral wall (LAT) for LV and RV free wall.
Systolic phase consisted of two waves, an early-isovolumic (Siso) and a late
one-ejection (Sez). Displacement was measured in the posterior mitral annu-
lus (LATann) and tricuspid annulus (Rvann). 18 pts had cardiac events (CE: 3
death, decompensation/hospitalization, 3 transplant list, 12 NYHA III-IV), where
24 remained stable or improved NYHA class (nonCE).
Results: Group CE/nonCE had similar LVDD, EF, LATann, transmitral E, A, dec
E. However group CE had lower: VO2max, Rvann, all R S indices, all IVS ex-
cept 2Siso and 3Sez, all LAT except 2Siso, 3Siso, 3Sez. With receiver operating
curve analysis (ROC) applied for prediction of outcome, the best discriminative
parameters were as follows:

cut of point: cm/sec sens spec area under ROC p

Vi Sez: 4.2 89 68 0.88 0.000
RV3Siso: 5.5 82 74 0.83 0.000
VO2max: 16 73 100 0.85 0.001
LATISiso: 2.5 71 80 0.79 0.002
IV3Siso: 3.6 73 60 0.71 0.037

LATann and Rvann had no contribution. The VO2max<14 as predictor of ad-
verse outcome had sens=0.53, spec=0.94, pos.pred.v.=0.89, neg.pred.v.=0.70.
When DTI data were considered in the presence of VO2max<14, then its neg-
ative predictive value was improved from 0.70 to 0.85, 0.92, 0.82, 0,82 with
IV1 Sez, RV3Siso, LAT1 Siso, IV3Siso cut off points respectively.
Conclusions: Regional LV long axis and RV free wall interrogation by DTI pro-
vides a prognostic information which is independent from VO2max. Both iso-
volumic and ejection phase components by DTI provide incremental negative
prognostic yield in the presence of low VO2max values.

P435 L-thyroxine replacement therapy improves left
ventricular functions in subclinical hypothyroidism, as
assessed by Doppler tissue imaging

H. Muderrisoglu 1 , M.Z. Ulucam 1 , A. Yildirir 1 , M. Korkmaz 2 , N. Tanaci 2 ,

E. Tayfun 1 , N. Guvener 2 . 'Baskent University, Cardiology Dept., Ankara,
Turkey; 2Baskent University, Endocrinology, Ankara, Turkey

Aim: Subclinical hypotyroidism (SH) is usually an asymtomatic state associ-
ated with normal serum free thyroid hormones, but slightly elevated serum thy-
rotropin (TSH) levels. Doppler tissue imaging (DTI) is an objective method to
quantify regional and global left ventricular (LV) functions through the assess-
ment of myocardial velocity data. Several invasive or noninvasive diagnostic
tools indicated a close correlation between LV functions and thyroid status, but
limited data is available related to the effects of changes in thyroid status on
DTI. The aim of the study was to evaluate the effects of L-thyroxine replace-
ment therapy on LV functions in patients with SH by means of DTI.
Methods: Twenty patients with SH and 20 healthy subjects were included
in the study. The diagnosis of SH was made based on elevated serum TSH
>5.2mlU/L, with normal T4 and T3 levels. All subjects underwent standard M-
mode, 2-D and Doppler echocardiography, as well as, DTI studies from sep-
tum and lateral wall. After echocardiographic assesment patients received L-
thyroxine replacement therapy at a dose that could keep the serum TSH levels
within normal range. After 6th month the echocardiographic and laboratory in-
vestigations were repeated.
Results: Patients with SH (2 male, 18 female; age 40.8±2.lyrs) were sim-
ilar to controls with respect to age and sex characteristics (2 male, 18 fe-
male; age 39.3±2.3yrs) (p>0.05). The mean serum TSH, T4 and T3 levels
of the SH patients before inclusion were 9.2±0.5mlU/L, 6.2±0.8ng/ml and
1.4±0.3ng/ml respectively. At baseline DTI studies indicated that SH patients
had significantly lower lateral wall S velocity (p=0.001), lateral wall S time ve-
locity integral (TVI) (p=0.001), lateral wall E velocity (p=0.009), lateral wall E
TVI (p=0.01), septal S velocity (p=0.0001), septal S TVI (p=0.01), septal E ve-
locity (p=0.008) and septal E TVI (p=0.007) values compared to controls. After
a 6-month therapy with L-thyroxine DTI data showed significant increases in
lateral wall S velocity (0.122±0.001 cm/sec to 0.145±0.001 cm/sec, p=0.025),
lateral wall S TVI (0.017±0.001cm to 0.023±0.001 cm, p=0.001), septum E ve-
locity (0.179±0.012cm/sec to 0.210±0.014cm/sec, p=0.021) and septum E TVI
(0.018±0.001cm to 0.025±0.001cm, p=0.003) values in parallel with the signif-
icant improvement in ejection fraction (60.4±2.2% to 66.8±1.4%, p=0.039).
Conclusion: Patients with SH might have some functional cardiovascular ab-
normalities detected by DTI method despite the absence of clinical signs and
symptoms. However, these findings can be reversible with L-thyroxine therapy.

P436 Specific tissue Doppler predictors of preserved
systolic and diastolic left ventricular function after an
acute anterior myocardial infarction

O. Akdemir', B. Dagdeviren 2 , M. Yildiz 3 , C. GuI 3 , H. Surucu 3 , G. Ozbay 3 .

' Trakya University, Cardiology Dept., Edirne, Turkey; 2Siyami Ersek Center,
Cardiology, Istanbul, Turkey; 3 Trakya University, Cardiology, Edirne, Turkey

Background: The degree of left ventricular (LV) dysfunction determines the
outcome of patients suffering an acute anterior myocardial infarction (AAMI).
Many recent studies have utilized tissue Doppler echocardiography (TDE) pa-
rameters in the assessment of LV long axis function.
Aim: We sought to investigate whether some variables easily obtained from
pulsed wave TDE profiles of mitral annular corners would predict a relatively
preserved LV global function traditionally assessed with ejection fraction (EF)
and deceleration time (DT), within the acute phase of AAMI.
Methods: Included were 50 consecutive patients with a first AAMI. Standard
echocardiography and TDE of mitral annulus were performed within 36 hours of
admission. TDE velocity profiles were obtained by placing four sample volumes
at septal, lateral, anterior and inferior corners of mitral annulus. Preserved LV
function was defined as an EF > 40% together with a DT between 140 ms and
220 ms.
Results: With respect to the limits of EF and DT mentioned above, 16 (32%)
patients had a relatively preserved LV global function. An inferior annular Sm of
> 7.5 cm/s predicts preserved global LV function with a sensitivity of 81 % and
specificity of 71 %. An anterior mitral annular Em of > 8cm/s had a sensitivity of
69% and specificity of 85%. Patients who had both an inferior Sm and anterior
Em exceeding the limits above, such a combined index yielded a sensitivity of
69%, specificity of 94%, and an overall diagnostic accuracy of 86% — with only
5 false positive and 2 false negative results — for the estimation of a preserved
LV global function.
Conclusion: The parameters derived from TDE profiles of inferior and ante-
rior mitral annulus corners provide valuable information to predict a preserved
global LV function during the early period of AAMI. When the difficulty and op-
erator dependency of particularly measuring EF in asymmetrically contracting
ventricles to consider, these two parameters, which could easily, quickly, and
reliably be measured, would be helpful to predict a well-preserved global ven-
tricular function in clinical setting.
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P437 Prediction of contractile function recovery by tissue
Doppler imaging: a usefulness of myocardial
pre-ejection and postsystolic velocities

M. Penicka' , J. Bartunek' , W. Wijns' , I. De Wolf', E. Barbato' , H. De
Raedt', G.R. Heyndrickx', B. De Bruyne 2 . tO.L.V.-Ziekenhuis,
Cardiovascular Center, Aalst, Belgium; 20.L.V.-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium

So far, a simple and accurate method for assessing viability is missing. In exper-
imental studies, both myocardial pre-ejection velocities (PEV) and postsystolic
shortening (PSS) seem to correlate with the extent of the viable myocardium.
Aim: To compare the predictive value of the resting pattern of PEV and PSS to
predict recovery of contractile function in patients (pts) with myocardial infarc-
tion.
Methods: Fourteen pts with one totally occluded coronary artery (LAD 10, LCx
1, RCA 3) and severe wall motion abnormalities in the region at risk were se-
lected. Longitudinal myocardial velocities were recorded at rest by transthoracic
pulsed wave tissue Doppler (TDI) within 24 hours after revascularization. Global
and regional left ventricular (LV) function was assessed by LV angiography at
baseline and two months after revascularization. Recovery of contractile func-
tion was defined as an increase in segment shortening by more than 10% at
follow-up angiography.
Results: TDI signals in regions at risk were obtained in all pts regardless the
quality of two-dimensional images. A total number of 49 dysfunctional seg-
ments were analyzed of which 34 recovered and 15 did not. Table 1 shows
accuracy of the presence of +PEV, PSS and their combination to predict re-
covery at follow-up. The combination of both parameters significantly reduced
the number of false positive results and thus increased specificity and positive
predictive value as compared to both indices alone.

Sensitivity Specificity PPV NPV Accuracy

+PEV 97 67 87 91 88
PSS 74 53 78 47 67
+PEV and PSS 97 80 92 92 92

Conclusions: The resting pattern of PEV and PSS in the infarct-related area
may predict the recovery of regional function within hours after reperfusion. The
combination of both parameters is superior to either parameter alone.

P438 Post systolic thickening can be a marker of myocardial
viability

F. Szaboki 1 , I. Balogh 2 . 'Hungarian Railways Hospital, Cardiology, Budapest,
Hungary; 2 Uzsoki Street Hospital, Radiology, Budapest, Hungary

We wanted to determine the myocardial viability after acute myocardial infarc-
tion by tissue pulsed Doppler echocardiography (TDE) measuring the post sys-
tolic thickening (PST) of the ischemic myocardial segment. The tissue Doppler
echocardiographic data were compared to the myocardial scintigraphic mea-
surements.
We examined 32 patients with acute myocardial infarction and 35 healthy sub-
jects. In the patients group the ischemic wall motion abnormalities were deter-
mined by second harmonic 2DE. TDE was applied in all ischemic myocardial
segments according to the 16 segments model. The segment was respected
as viable if the velocity wave of the post systolic thickening exceeded more
than 30% of the amplitude of the systolic velocity wave. Examinations were
performed at resting conditions. In the healthy subjects all 16 segments were
examined by TDE. Between 24-48 hours later rest-redistribution TI-201 myocar-
dial scintigraphy was done in each case The reversible myocardial perfusion
defect indicated the myocardial viability as hibernating myocardium.
The post systolic thickening can be detected as a velocity wave during the iso-
volumic relaxation period just before the mitral valve opening. We found it very
seldom in the healthy population. We examined 560 healthy myocardial seg-
ments and we found PST in 15 segments (2.6%) mostly in the basal region (9
segments 1.6%). In the patient group 161 ischemic segments were observed.
Out of them the TI-201 scintigraphy in 123 cases while the PST in 114 cases
indicated myocardial viability. The following statistical data show the accom-
plishing ability of the PST determing by TDE in the detection of myocardial
viability compared to TI-201 myocardial scintigraphy: sensitivity: 82.1%, speci-
ficity: 65.7%, positive predictive value: 88.5%, negative predictive value: 53.2%,
accuracy: 78.2%.
Conclusions: The post systolic thickening of the myocardial wall can idicate
the myocardial viability. Its positive predictive value highly significantly predicts
the viability of the ischemic myocardium. It can be detected easily by TDE and
may be very useful even in resting condition.

P439 Clinical significance of postsystolic thickening
detected by Doppler myocardial imaging in patients
with myocardial infarction

J.K. Song', J.M. Song', D.H. Kang', B. Haluska 2 , T.H. Marwick 2 .'Asap
Medical Center, Cardiology, Seoul, Korea, Republic of; 2 Princess Alexandra
Hospital, Cardiology, Brisbane, Australia

Background: Although it is well known that postsystolic thickening of ischemic
segment (PST) can be detected by Doppler myocardial imaging (DMI) in acute
ischemic model, the prevalence and clinical significance in patients with my-
ocardial infarction (MI) has not been seriously investigated.
Methods: Among patients who underwent routine dobutamine stress echocar-
diography (DSE) for detection of pen-infarct ion viability or ischemia, those with
MI at the left anterior descending artery territory were selected. Myocardial ve-
locity data of interventricular septum at apical 4 chamber view and those of
inferior wall at 2 chamber view were retrospectively analysed. DMI was rou-
tinely recorded in each stage of DSE, and (+) PST was defined as positive
velocity > 2 cm/sec after peak systolic velocity at rest or more than 2 times
increase of positive velocity at low dose dobutamine infusion compared to the
value at rest.
Results: Total 20 patients (16 male, 59.8±12.7 years) were enrolled for this
study and DMI data could be analysed in 37 segments (93%). Mean wall mo-
tion score index (WMSI) and peak systolic velocity (PSV) in ischemic segments
were 2.1±0.6 and 1.4±1.3 cm/sec, respectively. PST was observed in 20 seg-
ments (54%) including 3 segments showing PST only in low dose dobutamine
stage, and 19 segments (51%) showed pen-infarction viability or ischemia dur-
ing DSE. There was no significant difference of baseline WMSI (2.1±0.3 vs
2.1±0.5, p=0.76) or PSV (1.1±1.1 vs 1.9±2.0 cm/sec, p=0.05) between seg-
ments with PST and those without. Pen-infarction ischemia or viability was
more frequently observed in segments with PST compared to those without
(85% vs 18%, p<0.05). The sensitivity and specificity of PST for prediction of
pen-infarction ischemia or viability was 85% and 82%, respectively.
Conclusions: PST is not infrequently detected by DMI in chronic ischemic
segments, and is closely related with positive DSE for pen-infarction ischemia
or viability. Diagnostic accuracy of DSE for detection of pen-infarction viability
or ischemia can be enhanced by objective analysis of velocity data obtained by
DMI.

P440 Myocardial pre-ejection velocities assessment by
tissue Doppler imaging: a new predictor of recovery of
contractile function in humans

M. Penicka' , J. Bartunek' , E. Barbato' , I. De Wolf', H. De Raedt' ,
G.R. Heyndrickx 1 , W. Wijns 1 , B. De Bruyne 2 .'O.L.V.-Ziekenhuis,
Cardiovascular Center, Aalst, Belgium; 2 0.L. V-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium

Normal pattern of myocardial pre-ejection velocities (PEV) consists of positive
(+) and negative (-) PEV reflecting a brief inward and outward motion of the
myocardium during isovolumic contraction (i.e. occurring before the opening of
the aortic valve).
Aim: To investigate the relationship between the resting pattern of PEV and
the recovery of contractile function upon recanalization of a totally occluded
coronary artery in humans.
Methods: Accordingly, 14 patients (pts) with acute coronary syndrome and
severe wall motion abnormalities were selected. Pulsed wave tissue Doppler
(TDI) using transthoracic approach was performed within 24 hours after revas-
cularization (LAD 10, LCx 1, RCA 3). Longitudinal PEV in dysfunctional my-
ocardial segments were recorded at rest in apical views. Global and regional
left ventricular (LV) function was assessed by LV angiography at baseline and
two months after revascularization. Recovery of contractile function was de-
fined as an increase in segment shortening by more than 10% at follow-up
angiography.
Results: The registration of PEV was possible in all pts despite poor image
quality of two-dimensional images in 14% of them. The sampling of all dysfunc-
tional segments lasted on the average 10 min per pts. Of 49 dysfunctional seg-
ments analyzed, 34 segments recovered while 15 segments did not. A +PEV
was present in 33/34 segments that finally recovered and in 5/15 segments
that did not. Any +PEV was absent in 10/15 segments that did not show re-
covery and in 1/34 segments that did. Accordingly, sensitivity, specificity, and
diagnostic accuracy of the presence of +PEV to predict regional recovery were
97%, 67%, and 88%, respectively. In addition, amplitude of +PEV significantly
correlated with the change of segment shortening during follow-up (r=0.55, p
< 0.05).
Conclusions: An assessment of PEV by pulsed wave TDI is a promising, sim-
ple and fast method not requiring any form of stress to predict recovery of
contractile function upon coronary revascularization.
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P441 Tissue motion imaging - a new and quicker way to
assess left ventricular function by ultrasound

C. Storaa', B. Olstad 2 , B. Linda, L.A. Brodin 3 .'Karolinska Institutet, Division
of Medical Engineering, Huddinge, Sweden; 2 Norwegian Univ. of Science and
Technol, Computer and Information Science, Trondheim, Norway; 3Huddinge
University Hospital, Department of Clinical Physiology, Huddinge, Sweden

Previous ultrasound imaging techniques of the left ventricular function such as
tissue velocity imaging and strain rate imaging all have the limitation that they
only present one parameter and that they are mainly suitable for the assess-
ment of systolic function.
In the present study we have investigated the visualization of tissue motion
which is the result of an integration over time of myocardial velocities extracted
on a curved M-mode. By applying a color-map to this information one gets the
Tissue Motion Image (TMI).
TMI was applied to two age matched groups of ten individuals who all un-
derwent a standard dobutamine-atropine stress test, the first group consisting
of normals, the second of patients with coronary artery disease. The max-
imum motion in the normals was 13.8±4.4 mm and 14.0±5.4 mm at rest
and peak stress, respectively. In the patients maximum motion was 11.2±7.2
mm and 10.8±7.6 mm at rest and peak stress, respectively (values given in
mean±1.96SD). The motion of the patients was significantly lower than that of
the normals. This is directly reflected by and rapidly interpreted from the im-
ages as different colors for the peak values. By TMI one can also typically see
reduced diastolic function as a temporally more smeared pattern and dyskine-
sias as black spots in systole at a glance. In the figure to the right dyskinesia is
seen apically.

Healthy (left) and dyskinetic (right).

Knowing that the temporal derivative of this image is the velocity, and that an-
other differentiation gives the acceleration and retardation, both of these are
easily interpreted from the TMI. The spatial derivative is the strain, so one can
even assess regional strain from TMI, hence one can quickly get a better quali-
tative impression of regional myocardial function than by previous visualization
techniques.

P442 Usefulness of a new automatic segmental motion
analysis system in the diagnosis of multivessel
disease in anterior acute myocardial infarction

J. Zamorano, R. Moreno, C. Almeria, J.L. Rodrigo, W. Taua, V. Serra,
A. Aubele, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

It has been previously described that absence of compensatory hyperkinesia in
patients with acute myocardial infarction (AMI) suggests the presence of multi-
vessel disease (MVD). However, since the assessment of myocardial contrac-
tility is subjective, the diagnostic usefulness of this characteristic is limited. The
objective of the study was to evuate the differences in myocardial wall thickness
between AMI patients with or without MVD using a new method of cuantifying
automatically and in real-time.
The study population is comprised by 14 patients with anterior AMI within 3
days after admission. These patients underwent cardiac catheterization and
echocardiographic study using a commercially available equipment (Aloka SSD
870, Tokyo) able to automatically analyse the myocardial segmental thickness
in real-time. The myocardial thickness at 80 and 120 msec. from the R wave,
and time to maximum thickness were measured in the lateral wall. These pa-
rameters were compared between patients with and without MVD.
Results: Mean age was 57±8 years, and 11 (79%) were male. Out of the 14
patients, 8 (57%) had a single-vessel disease (left anterior descending coro-
nary artery), whereas the remaining 6 (43%) had MVD. The comparison be-
tween patients with and without MVD is shown in the table:

Single- vs. Multi-vessel disease

Single-vessel Multi-vessel p

80 msec thickenning (%) 8.3±4.3 7.5±3.8 NS
120 msec thickenning (%) 32.1±6.3 16.3±4.1 <0.05
Time to peak (msec) 286±24 278±27 NS

Conclusion: In patients with anterior AMI, those with MVD had an impaired
regional wall thickenning at 120 msec. in the contralateral wall, as can be mea-
sured by a regional wall thickenning quantification system.

P443 A novel modality to evaluate left ventricular function:
tissue tracking

C. Pan', R. Hoffmann 2 , P. Hanrath 2 , X.H. Shu 1 .'Zhongshan Hospital, Fudan
University, Department of Cardiology, Shanghai, China; 2Aachen Univ.,
department of cardiology, Aachen, Germany

Background: Tissue tracking imaging allows rapid assessment in apical views
of the systolic baso-apical displacement for each myocardial segment by a
graded color display.
Methods: To assess the ability of Tissue Tracking for assessment of LV function
by determination of the systolic mitral annular displacement (MAD), we studied
90 patients (69 male, age 60.4±10.1 years) with different LV function, including
25 subjects with normal LV function, 25 patients with homogenous depression
of LV function due to cardiomyopathy and 40 patients with prior myocardial in-
farction (MI) and regional depression of myocardial contractility. The systolic
MAD was determined by Tissue Tracking and M-mode echocardiogaphy. The
apical four chamber, three chamber and two chamber views were used to de-
termine the MAD of 6 sites. LV ejection fraction (LVEF) was determined by 2-D
echocardiography using Simposon's rule in all patients and contrast cinean-
giography in 27 patients.
Results: Tissue Tracking was possible in all 90 patients. In 50 patients, in-
cluding 25 patients with normal LV function and 25 patients with homogenous
depression of LV function, mean MAD measured from 6 sites of the mitral an-
nulus correlated closely with MAD determined by M-mode (r=0.99, p<0.001)
and with the LV ejection fraction determined by 2D echocardiography (r=0.97,
p<0.001). Using a cut-off value of 4.8mm for the MAD determined by Tissue
Tracking, LV ejection fraction<30 % can be predicted with a sensitivity of 98%
and a specificity of 78%. In patients with prior MI correlation between the mean
MAD measured by Tissue Tracking and the LV ejection fraction determined by
2D echocardiography was lower(r=0.87,P<0.001).
Conclusions: Systolic MAD determined by Tissue Tracking correlates closely
with MAD determined by M-mode and with LV ejection fraction determined by
2D echocardiography. Thus, MAD determined by Tissue Tracking provides a
simple, rapid, and noninvasive tool to assess global LV function.
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P444 Myocardial velocity-displacement loops constructed
from tissue Doppler data in patients with
hyperthyroidism

M. Gaballa 1 , C. Storaa 2 , H. Wahlenberg 3 , J. Van der Linden 4 , J. Hoffstedt 5 ,

S. Ahnve 1 , G. Rasmanis 1 , L A. Brodin 6 . ' Huddinge University Hospital,
Cardiology Dept., Stockholm, Sweden; 2 Karolinska institute., Department of
Medical Engineering., Stockholm., Sweden; 3Huddinge university hospital,
Endocrinology and metabolism, Stockholm, Sweden; 4Huddinge University
Hospitals., Thoracic Surgery and Anaesthesia, Stockholm., Sweden;
5Karolinska institute, Endocrinology and metabolism departmen, Stockholm,
Sweden; 6Huddinge University Hospital, Clinical Physiology, Stockholm,
Sweden

Objectives: Tissue Velocity Imaging (TVI) is an off-line program with the ad-
vantage of extraction myocardial velocity from color-coded Doppler information.
Myocardial velocities can be used in calculation of related variables such as
displacement (Distance). Plotting myocardial velocity against displacement will
construct the myocardial loops that may represent the instantaneous work done
by the heart. Thyroid hormones have marked chrono- and inotropic effects on
the heart. These effects may be due to enhanced response to catecholamines,
and may be partially or totally reversed by beta-blockade. 16 thyrotoxic pa-
tients, mean age 38±9 years, with high levels of plasma free tri-iodothyronine
(fT3) 30±5 pmol/L, and no previous heart diseases, were examined before and
2 hours after giving Propranolol 40 mg per Os. 36 age-matched healthy indi-
viduals served as a control. Velocities were acquired in the basal septum and
integrated over time to calculate the displacement. The loops were constructed
by plotting the velocity at one time instant with the displacement at the same
instant (Diagram 1). The area inside the loop represents the amount of longitu-
dinal work done by the heart to move the basal part of the septum towards the
apex with a certain acceleration.

Velocity - displacement loop

Results: The basal longitudinal velocity of the septum were consistently higher
in thyrotoxic patients at base-line examination compared to control group
(p<0.001). Propranolol reduced the longitudinal systolic velocity from 8.5±1.5
to 4.5±1.2 cm/sec (p<0.001). Propranolol reduced significantly the area inside
loops at base line examination by 40% (p<0.001).
Conclusion: Velocity-displacements loops can be used in clinical assessment
and demonstration of the inotropic effects of thyroid hormones in thyrotoxic
patients.

P445 Importance of the physiologic immobility of the cardiac
apex: tissue Doppler assessment during off-pump
coronary surgery

H. Skulstad 1 , K. Andersen 1 , T. Edvardsen 1 , R. Lundblad 2 , S. Halvorsen 2 ,

P.K. Ho1 2 , E. Fosse 2 , H. Ihlen 1 .'Rikshospitalet, Department of Cardiology,
Oslo, Norway; 2Rikshospitalet, Interventional centre, Oslo, Norway

Background: It is not clearly understood why apex is hardly moving while lon-
gitudinal ventricular motion is directed towards apex during systole. This was
investigated by tissue Doppler assessment of septal motion before and during
exposure of the heart inherent in off-pump coronary bypass surgery.
Methods: Longitudinal systolic velocities of septum were measured by trans-
oesophageal echocardiography in seven patients during the operation, includ-
ing when apex was dislodged from the pericardial sac. This is part of the reg-
ular proce-dure before anastomosing left internal mammary artery to the left
anterior descending artery. Invasive haemodynamic measures were monitored
throughout the operation.
Results: Basal septal velocity and the normally lower velocity of apical septum
were both directed towards apex before thoracotomy (Fig). No definite change
occurred after pericardiotomy. However, dislodging apex from the pericardial

sac caused a shift of apical septal motion towards the base of the heart, along
with reduced basal motion towards the apex (Fig.). Strain Doppler, reflecting
myocardial shortening, remained unchanged in both septal segments. Heart
rate increased (from 54 ± 6 (mean ± SEM) to 73 ± 6 beats/ min, p<0.05) and
stroke volume tended to decrease (from 84 ±12 to 71 ± 10 ml, ns), without any
other haemodynamic changes.
Conclusions: Dislodging apex from the pericardial sac caused a conspicuous
change of longitudinal septal motion as shown by tissue Doppler. Concomi-
tantly, the haemodynamic findings indicated reduced ventricular performance
despite normal myocardial shortening. Thus, the normal ventricular motion to-
wards apex, along with apical immobility, seems physiologically important and
dependent on apex being situated within the pericardial sac.

P446 Changes in left ventricular morphology of world-class
professional bicyclists between 1995 and 1998

E. Abergel t, G. Chatellier 2 , A. Ducardonnet 3 , J. Menard 1 . 1 Cardiologie,
Paris, France; 2 Informatique medicate, Hopital European Georges Pompidou,
Paris, France; 3 lnstitut coeur effort sante, Cardiologie, Paris, France;
4 universite Paris VI, Sante publique, Paris, France

Illicit use of drugs aiming at improving performance (erythropoietin, growth hor-
mone, androgenic steroids), has disturbed popular cyclist competitions during
last years, especially the "Tour de France". We hypothesis that the magnitude
of these practices could be investigate by the detection of changes in left ven-
tricular (LV) morphology.
Methods: Two days before the beginning of the "Tour de France", the same
investigator obtained in very similar conditions, M-mode LV tracings in 149 bi-
cyclists (1995) and in 139 bicyclists (1998). 37 athletes were included in both
studies. All of the readings were taken from anonymous tracings by a single
investigator. Final result was obtained as the mean of 3 measurements for di-
astolic LV diameter (LVIDd), septal thickness (IVST) and posterior wall (PWT).
Results: 1995 and 1998 athletes were similar for age (28 years), size (body
surface area: 1.89 m2 ), and blood pressure (120/66 mmHg). Participants in
the 1998 race had larger LV cavities and thinner walls than those of the 1995
participants(all p<0.001):
1995: LVIDd = 59.2±3.7 mm, IVST = 11.6±1.3 mm, PWT = 10.3±1.1 mm
1998: LVIDd = 60.8±4.3 mm, IVST = 10.6±1.2 mm, PWT = 9.8±0.7 mm
A comparable difference was found in the subgroup of 37 who participated in
both races(all p<0.001):
1995: LVIDd = 58.3±4.8 mm, IVST = 11.8±1.2 mm, PWT = 10.6±1.0 mm
1998: LVIDd = 60.3±4.2 mm, IVST = 10.8±1.2 mm, PWT = 9.9±0.8 mm
In the 1995 population, one cyclist had a LVIDd > 70 mm versus 3 in the 1998
population (one cyclist is common to the two populations).
Conclusion: Our data show that it is possible to quantify cardiac changes in
trained athletes over a short period of time. The 2000-2001 law suits have con-
firmed the large-scale use of EPO and others drugs in cyclists. Since physical
training technology is unlikely to change over a few year interval, this suggest
that the observed modifications of LV geometry could be, at least in part, due
to "pharmacological training" rather than to physical training.

P447 The effect of gestational hypertension on left
ventricular geometry

I. Demir, H. Yilmaz, I. Basarici, C. Ermis, E. Altekin, S. Cetin, B. Kalayci.
akdeniz university, cardiology, ANTALYA, Turkey

Objectives: Heart rate, stroke volume, cardiac output and left ventricular mass
increases during pregnancy while peripheral vascular resistance decreases.
Gestational hypertension (GHT) which is noted in some pregnancies during
the third trimester is considered as a temporary condition. Its effects on left
ventricular geometry (LVG) is not known. In this study we aimed to assess the
effects of this acute pressure overload in GHT on the LVG.
Matherials and Methods: Fortythree pregnant women (mean age 28.7±8.9
years) with gestational hypertension were included in the study (Group A).
Blood pressure levels over >140/90 mmHg were considered as GHT in this
group. Fiftysix pregnant women (mean age 25.7±5.7 years) with normal blood
pressures formed the control group (Group B). Transthoracic echocardio-
graphic evaluation was performed on left lateral decubital position for all women
before delivery. Left ventricle (LV) end-systolic (ES) and end-diastolic (ED) di-
ameters, LV septal and posterior wall thickness were measured and LV mass
index (Ml) and relative wall thickness (RWT) were calculated using Devereux
and Ganau formulas. LVG was defined as normal (N), concentric hypertrophic
(CH), eccentric hypertrophic (EH) and concentric remodeling (CR).
Results: LVMI and RWT were 138±13.8 g/m 2 and 0.46±0.09 and 117±15
g/m2 and 0.4±0.03 in Group A and Group B, respectively (p=0.01, p=0.03).
LVG was %38.9 N, %19.4 EH, %14 CH, %27.7 CR in hypertensive pregnants
and it was %78.6 N, %7 EH, %5.4 CH, %9 CR in normotensive pregnants
(p<0.001).
Conclusion: These findings suggest that LVMI and RWT is greater in GHT
compared to normotensive pregnants. Most frequently observed abnormal ge-
ometric pattern is EH and CR
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P448 Effect of acute intravascular volume and arterial
pressure changes on left ventricular function during
haemodialysis

I. Ikonomidis, L. Soubassi, D. Chaniotis, I. Stathopoulos, A. Laggouranis,
N. Zerefos, P. Soubassis, S. Stamatelopoulos. Alexandra Hospital, Univ. of
Athens, Dep. of Clinical Therapeutics, Athens, Greece

Deterioration of left ventricular (LV) diastolic function has been causally related
to hypotensive episodes during hemodialysis (HD).The effect of intravacsular
volume and arterial pressure reduction on LV function of patients without hy-
potensive episodes during HD has not been adequately studied.
Methods: We studied 23 patients on HD for 48±35 months, with mean age
50±12 years, body mass index 24±4kg/m 2 and mean fluid retention between
HD sessions 2.2±1.1 kgr using 2D and Doppler echocardiography before and
after HD. We measured:a)end-diastolic (LVED) and end-systolic LV diame-
ters,left atrial diameter(LA) and fraction shortening (FS) b)isovolumic relaxation
(IVRT) and contraction (ICT) time, deceleration time (DT), E and A waves of the
mitral inflow and ejection time (ET) of the LV outflow velocity. The following in-
dices were calculated:E/A ratio, myocardial performance index (MPI) using the
formula (IVRT+ICT)/ET, mean arterial pressure (MAP), the % reduction of MAP
and the reduction of intravascular volume (ultrafiltration volume-UFV) after HD.
Results: All patients had systolic arterial pressure >90mmHg and normal FS
before and after HD, while they demonstrated a restrictive LV diastolic filling
before HD (table). MAP, LVED, LA, E wave, E/A, decreased while IVRT in-
creased after HD (p<0.01). After HD,low MPI values (normal range<0.44) were
related to greater UFV loss (r=0.53, p<0.01) and greater % reduction of MAP
(r=0.62, p<0.01). Conversely, abnormal MPI values were related to high MAP
after HD (r=0,44, p<0.01). Increased UFV loss was related to greater % in-
crease of IVRT (r=0.43, p<0.01) and % decrease of E/A (r=0.40, p<0.01) after
HD. Patients with UFV loss >3kg (7/23) had lower MPI (0.47±0.2 vs 0.84±0.3,
p<0.01) and greater %increase of IVRT and %reduction of E/A (p<0.01) than
those with <3kgr.

Hemodialysis MAP (mmHg) LVED (mm) LA (mm) E (m/s) 	 E/A IVRT (ms) ET (ms)

Before 	 100±15 	 52±6 	 43±5 0.86±0.2 1.2±0.2 64±14 298±85
After 	 86±12 	 48±6 	 39+5 0.61±0.2 0.8±0.2 89±19 241±54
p	 <0.01 	 <0.01 	 <0.01 	 <0.01 	 <0.01 	 <0.01 	 <0.01

Conclusion; Fluid retention between HD sessions leads to restrictive LV di-
astolic filling as shown by an E/A>1 and a short IVRT in patients before HD.
Reduction of the excess intravascular volume after HD normalises the MAP
and thus, improves LV performance

P449 Tissue Doppler data imply that artifacts in
conductance measurements in the left ventricle during
isovolumic phases are due to tissue movements

E. S6dergvist 1 , L.A. Brodin 2 , C. Storaa 1 , A.B. Ericsson 3 . t Karolinska
Institutet, Div of Medical Engineering, Huddinge, Sweden; 2Huddinge
University Hospital, Dept. of Clinical Physiology, Huddinge, Sweden;
3Karolinska Hospital, Dept. of Thoracic Surgery, Stockholm, Sweden

Objective: Volume measured by the conductance method often decrease dur-
ing isovolumic contraction (IVCT) and increase during isovolumic relaxation
time (IVRT). We evaluated if movements in the muscle of the left ventricle (LV)
was correlated to changes in LV conductance during IVCT and IVRT.
Methods: Using ultrasound tissue doppler 18 healthy normal men were stud-
ied. Longitudinal velocities were measured in the LV septum and lateral wall.
Velocities were integrated to displacement, i.e. movement in LV wall. These
displacement curves were compared to the volume curves, measured with the
Biometrics conductance catheter on pigs undergoing open-chest surgery with
intact pericardium.
Results: The curves from the two types of measurements were similar, with
almost identical appearance during IVCT and IVRT.
Conclusion: Movements in the cardiac wall during IVCT and IVRT may influ-
ence measured volume by the conductance method.

Conductance to the left, displacement to the right. Top figures are data plotted against time. Be-
low the same data are plotted against their own first derivative (flow and velocity, respectively).
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P450 Phasic coronary blood flow pattern and flow reserve in
the atrium: regulation of the left atrial myocardial
perfusion

E.I. Skalidis 1 , G.E. Kochiadakis t , N.E. lgoumenidis t , E.A. Zacharis t ,

M.I. Hamilos 1 , H.E. Mavrakis 1 , K.E. Vardakis t , P.E. Vardas 2 . t Heraklion
University Hospital, Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion
University Hospital, Cardiology, Heraklion, Greece

Background: Due to the limitations of the methods used until now for assess-
ing myocardial perfusion in the small mass of atrial tissue, human atrial my-
ocardial perfusion data is lacking.
Objectives: The purpose of this study was to assess rest and stress atrial
coronary blood flow and flow reserve.
Methods: Ten patients with suitable coronary anatomy underwent coronary
blood flow velocity (APV) measurements, using a 0.014 inch Doppler guidewire
in the proximal left circumflex coronary artery (LCx) and in the left atrial cir-
cumflex branch (LACB), at baseline (b) and after adenosine (h) administra-
tion. Coronary flow reserve was calculated as h-APV/b-APV. All measurements
were done at resting heart rate, at 100 bpm and 120 bpm.
Results: As shown in the table, there was a disproportionate increase in base-
line coronary blood flow between LACB and LCx during the two levels of stress
(significant interaction p<0.001) but no significant differences in coronary flow
reserve.

LCx 	 LACB

Rest 	 100 bpm	 120 bpm 	 Rest 	 100 bpm 	 120 bpm

b-APV cm/sec 16.8 + 5.8 18.9 t 5.6 20.1 f 5.7 17.6 f 5.8 23.6 ±8.1 28.2 f 7.9
h-APV cm/sec 47.2 ± 17.7 46.7 f 17.4 44.6 f 16.2 46.9 t 14.9 51.9 ± 17.2 52.3 f 15.9
CFR 2.9 ± 0.7 2.5±0.7 2.3±0.6 2.7±0.6 2.2 ± 0.3 1.9±0.3

Conclusions: Although atrial and ventricular coronary flow reserve show nc
significant differences at rest and two levels of stress, the disproportionate in-
crease in atrial blood flow during stress indicates a peculiarity of atrial perfusion
regulation leading to early exhaustion of vasodilator reserve.

P451 Favorable effect of phentolamine on coronary
vasomotion during dobutamine stress testing in
patients with coronary artery disease

E. Barbato 1 , J. Bartunek 1 , M. Penicka 1 , W. Wijns 1 , G.R. Heyndrickx t ,

M. Vanderheyden 1 , F. Staelens 1 , B. De Bruyne 2 . t O.L.V.-Ziekenhuis,
Cardiovascular Center, Aalst, Belgium; 2 0.L.V.-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium

Coronary artery disease (CAD) is associated with enhanced alpha-adrenergic
vasomotor tone. Dobutamine (DOB), a drug currently used to detect CAD, is an
alpha- and beta-adrenergic agonist.
Aim: To explore the contribution of alpha-adrenergic component in the vaso-
motor response to DOB in patients with CAD.
Methods: Vessel diameter (VD, %) was assessed at baseline (BL), during IV
DOB (10, 20, 30, 40 µg/kg- 1 .min - 1 ) and after IC isosorbide dinitrate (ISDN,
2 mg) in 85 coronary segments of 19 subjects with normal coronaries (Gr 1)
and in 36 coronary segments of 12 patients with tight stenoses (Gr 2). A IC
bolus of phentolamine (PHENTO, 12 µg/kg), a non-selective alpha-adrenergic
antagonist, was followed by the above protocol in 48 coronary segments of 10
patients with tight stenoses (Gr 3).
Results: Angiographic severity of coronary stenoses was similar in Gr 2 and 3.
A similar rate pressure product increase during DOB was observed in all three
groups. In Gr 1, DOB induced
a dose-related increase in
VD. In Gr 2, DOB induced no
significant vasomotion. Yet,
when atherosclerotic vessels
were pretreated by PHENTO
(Gr 3), a similar vasodilation
was observed than in nor-
mals during DOB. ISDN re-
sulted in similar vasodilation
in all three groups (figure).
Conclusion: In patients with CAD, PHENTO restores DOB-induced vasorelax-
ation suggesting an overriding of the beta- by the alpha-adrenergic component
in CAD.
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=452 Parathyroid-hormone related peptide increases
coronary flow in a nitric oxide independent way

K. Schluter, H. Degenhardt, M. Heinemann. University, Physiology, Giessen,
Germany

Background: Parathyroid hormone-related peptide (PTHrP) is a peptide hor-
mone that is produced and released from the coronary endothelium. It acts as
a dilating factor and therefore is able to increase the coronary flow. It is, how-
ever, not clear, whether this dilating effect is nitric oxide (NO)- and therefore
endothelium-dependent or not. The local concentration of PTHrP is increased
at the end of ischemia. Therefore, the early phase of reperfusion is performed
in the presence of high endogenously released PTHrP. The answer of the un-
derlying mechanism of the PTHrP effect allows a prognosis about the ability
of PTHrP to increase coronary flow in the presence of post-ischemic endothe-
lial dysfunction. Methods: We determined coronary flow in pressure-constant
perfused rat hearts (55 mm Hg) which were paced at 3 Hz. Ischemia was per-
formed by a 30 minute no-flow periode. The pre-ischemic apparent coronary
flow was 6.2±1.2 ml/g heart weigth which was reduced to a post-ischemic
value of 4.7±1.3 ml/g. Experiments were performed in presense of synthetic
PTHrP(1-36) (100 nM, EC50: 0.5 nM), the endothelium-dependent vasodilator
bradykinin (10 IxM), the NO-donor spermine-NONOate (100 nM), and L-nitro-
arginin (L-NA, 100 nM), which was used to inhibit NO production by the en-
dothlium. In pre-ischemic experiments, hearts were preconstricted by addition
of phenylephrine (10 µM). Results: Under basal conditions, PTHrP increased
coronary flow by 19±9%, bradykinin by 37±7%, and spermine-NONOate by
15±8% (each n=4, p<0.05 vs. control). In presence of L-NA basal coronary
flow was reduced to 3.9±1.2 ml/g, but PTHrP still increased coronary flow by
16±9%. In contrast, bradykinin did not shown an effect in presence of L-NA.
Post-ischemically, spermine-NONOate and PTHrP were still able to increase
coronary flow by 19±9% and 21±7%, respectively. However, bradykinin did
not show any effect on coronary flow during the post-ischemic reperfusion.
Conclusion: PTHrP increased coronary flow in a NO- and endothelium-
independent way. Therefore, PTHrP-induced coronary flow is able to compen-
sate for post-ischemic endothelial dysfunction in the heart. PTHrP seems to be
a relevant endogenously released factor contributing to post-ischemic recovery.

P453 Endothelin A receptor antagonism promotes
decreased vasodilation but has no differential effect on
coronary compliance in hypertensive patients

A. Kostopoulou, Z. Kyriakides, I.A. Paraskevaidis, S. Kyrzopoulos,
F. Kolokathis, E. Sbarouni, M. Georgiades, D.T.H. Kremastinos. Onassis
Cardiac Surgery Center, B' Cardiology, Athens, Greece

Endothelin (ET) antagonism causes greater vasodilation in forearm vessels
in hypertensive (HT) compared to normotensive (NT) patients. We examined
whether there is a differential effect of ETA antagonism on vasodilation and
coronary artery compliance in HT compared to NT patients.
Methods: We examined atherosclerotic non-stenotic arteries from 18 non-
diabetic, 10 NT and 8 HT patients, before and after intracoronary infusion of
BQ-123, an ETA receptor antagonist. The systolic and diastolic artery lumen
area (DA) in the proximal segment was measured using an IVUS catheter.

Baseline 	 After BQ-123 	 F	 p

DA, mm2 	NT	 8.9±2.9 	 10.8±3.0* 	 3.98 	 0.05
HT	 10.6±4.6 	 10.814.0

beta 	 NT 	 1.52±0.63 	 1.41±0.73 	 0.86 	 0.37
HT	 1.80±0.66 	 1.46±0.58

`: p<0.05 vs. baseline; a: stiffness index. Systolic blood pressure decreased only in HT patients
(F=5.44, p=0.03).

Conclusion: ETA antagonism causes decreased vasodilation but has no dif-
ferential effect on coronary artery compliance in HT patients.

P454 Direct assessment of the mechanism of coronary steal
in chronic total coronary occlusions

G.S. Werner, H.R. Figulla. Friedrich-Schiller-University, Klinik Innere Medizin
Ill, Jena, Germany

Background: Coronary steal can occur in collateral-dependent myocardium
during pharmacologically induced vasodilation. This study assessed coronary
steal invasively in chonic total coronary occlusions (TCO) to determine the un-
derlying hemodynamic changes of the collateral circulation.
Methods: In 35 consecutive patients with a PTCA of a TCO (>4 weeks du-
ration), a probing catheter was advanced distal to the occlusion to allow the
assessment of coronary flow velocity (APV) by a Doppler wire, and distal pres-
sure (PD) by a pressure wire in the collateral-dependent vascular bed. Col-
lateral (RCoII) and peripheral (RP) resistance indexes were calculated. These
parameters were again obtained during intravenous adenosine (140 ?g/kg/min)
and compared with baseline.

Results: APV decreased during adenosine in 13 patients (39%) representing
coronary steal (group S), it increased in 11 patients indicating a collateral flow
reserve >1 (group R), and no change occurred in 11 patients (group N). There
were no clinical and angiographic differences between these groups. With steal
RColl significantly increased, and RP remained unchanged, whereas in group
R RP decreased and RColl remained unchanged (see Figure). In group N with-
out changes during adenosine, collateral function was less developed with a
high RColl.

Resistance changes during adenosin.

Conclusions: Coronary steal is observed in about one third of TCOs, and is
associated with specific hemodynamic changes of RColl and RP. These in vivo
observations were in accordance with the collateral network model to explain
coronary steal. Steal occurred only in a well-developed collateral system, but
there were no clinical parameters to predict its incidence.

P455 Limitations of medical therapy in patients with pure
coronary spastic angina

S. Sueda, H. Kohno, H. Fukuda. Saiseikai Saijo Hospital, Cardiology, Saijo
City, Japan

Objectives: To assess the efficacy of medication in pure coronary spastic
angina, 71 consecutive patients (55 men, mean age of 63,10 years) with this di-
agnosis who had undergone coronary arteriography in hospital with a follow-up
of at least 2 year were studied.
Methods and Results: All 71 patients without significant organic stenosis were
treated with long acting calcium antagonists. The disappearance of chest pain
attacks under medical therapy was observed in 27 (38%) patients, whereas the
remainig 44 (62%) patients had chest pain attacks. Especially, 30 patients had
more than 1 attack/month irrespective of the administration of calcium antag-
onists or isosorbide dinitrate. Medical treatment showed a good response in
female patients (63% vs. 31%, p<0.05) and those with ST segment elevation
during selective spasm provocation tests (63% vs. 30%, p<0.05). In contrast,
patients with a longer history of chest pain attacks before admission and those
with diffuse spasms (77% vs. 34%, p<0.01) had a poor response to medical
treatment. In this study, neither sudden death nor acute myocardial infarction
was observed during follow-up periods.
Conclusions: Limitations of medical therapy, including long acting calcium an-
tagonists, were observed in 30 (42%) of 71 patients with pure coronary spastic
angina. Medical treatment was effective in only 38% of patients with pure coro-
nary spastic angina in Japan.

P456 Induction of coronary artery spasm by two
pharmacologic agents: Comparison between
intracoronary injection of acetylcholine and ergonovine

S. Sueda, H. Kohno, H. Fukuda. Saiseikai Saijo Hospital, Cardiology, Saijo
City, Japan

This study examined whether or not intracoronary injection of acetylcholine
(ACh) was similar to intracoronary administration of ergonovine (ER) for the
induction of coronary artery spasm. We performed selective intracoronary ad-
ministration of both ER and ACh in the same 171 patients (106 men, 62)10
years) with <50% stenosis. Under no medication, ACh was injected first in in-
cremental doses of 20-100 mg. Ten minutes later, ER was administered in total
doses of 40-64 mg. Positive spasm was defined as > 99% luminal narrowing.
Coronary spasms were induced by either pharmacologic agents in 134 ves-
sels from 70 patients. In the overall results, no difference was existed in the
incidence of provoked spasm between the 2 agents (ACh: 33% vs. ER: 32%,
ns). However, ER provoked more focal spasms, whereas ACh provoked more
diffuse spasms. Seventy-four (56%) of all 134 vessels had coronary spasms on
the same coronary arteries. Coincidence of both provoked spasms and spasm
configuration on the same coronary artery was observed in only 16%(22/134).
Coincidence of this study was 94% of all vessels, whereas the remaining 6%
of vessels were different each other. Non-coincidence rate of RCA was signifi-
cantly higher than that of LCA (9% vs. 4%, p<0.01). In conclusions, there is no
difference between ACh and ER as a spasm provocation test. We recommend
the supplementary use of these two pharmacologic agents for the induction of
CAS in the cardiac laboratory, if available.
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P457 Elevated high -sensivity C-reactive protein levels in
patients with coronary spasm

X. Tsuka 1 , Y. Nagahama 2 , H. Kamihata 1 , Y. Sutani 1 , H. Miyoshi 1 , M. Nukui 1 ,

T. Iwasaka 1 . t Kansai Medical University, Cardiovascular Center, Osaka,
Japan; 2 Toyonaka, Japan

Background: Elevated high-sensivity C-Reactive Protein(hs-CRP) levels, an
exquisitely sensitive objective marker of inflammation, are associated with
restenosis, impaired endthelial vasoreactivity, and unfavorable prognosis in pa-
tients with coronary artery disease. However, the relation between elevated
inflammatory markers and coronary spasm has not been documented. Accord-
ingly, the aim of our study was to assess whether higher levels of hs-CRP could
be found in patients with coronary spasm compared with those without coro-
nary spasm.
Methods: The study group consisted of 38 consecutive patients (23 men and
15 women; mean age 60+12 years) undergoing coronary angiography for eval-
uation of vasospastic angina. Coronary spasm was defined as total or subtotal
occlusion of the epicardial coronary arteries after the intracoronary injection of
ergonovine. Patients were classified into 2 groups on the basis of coronary;
11 patients with coronary spasm, 27 patients no coronary spasm. All patients
had no significant organic stenosis angiographically and free of noncardiac rea-
sons causing increased hs-CRP levels. Blood samples (Total cholesterol, LDL-
cholesterol, HDLcholesterol, Triglyceride, HbA1c, hs-CRP) were collected at
the time of coronary angiography.
Results: There were no significant differences between 2 groups in age, sex,
and incidence of major coronary risk factors. Patients with coronary spasm
had significantly higher levels of hs-CRP than those without coronary spasm
(1.56+1.26 mg/L vs 0.57+0.44 mg/L, p < 0.01).
Conclusion: Elevated hs-CRP levels were verified in patients with coronary
spasm, indicating that inflammatory process was associated with coronary
spasm.

P458 Nifedipine improves endothelial function and
decreases vascular inflammation in coronary
circulation: studies on patients with angina pectoris

H. Takase 1 , T. Toriyama 1 , T. Goto 2 , T. Sugiura 1 , Y. Dohi 2 . t Enshu General
Hospital, Department of Internal Medicine, Hamamatsu, Japan; 2Nagoya City
University Hospital, 2nd Internal Medicine Dept., Nagaya, Japan

Objective: Ischemic heart disease is associated with endothelial dysfunc-
tion and atherosclerosis of the coronary arteries. The present study was de-
signed to determine whether calcium channel blockers improve endothelium-
dependent coronary vasomotion in patients with angina pectoris.
Methods: Fifteen male patients (mean age 65±2 years) with stable angina
pectoris who underwent elective percutaneous transluminal coronary angio-
plasty (PTCA) were enrolled. Following routine PICA, increasing doses of
acetylcholine (3, 10, 30 µg/min for 3min) and then isosorbide dinitrate (ISDN;
2mg/min for 1 min) were infused into the study coronary artery. Changes in the
coronary blood flow were assessed by an intracoronary Doppler flow wire and
blood was sampled from the coronary sinus for the measurement of C-reactive
protein (CRP). The patients were then randomly divided into two groups; a
nifedipine treatment group (long-acting nifedipine; nifedipine CR® 20mg/day)
and a control group. After 120±7 days, coronary angiography was again per-
formed for all the patients to evaluate the patency of the lesions and the proce-
dures performed above were repeated on the same coronary artery.
Results: Baseline characteristics, prescribed medications, coronary risk fac-
tors and hemodynamic properties of the patients were the same in both groups.
The incidence of coronary restenosis was 33.3% and 16.7% in the control
and the nifedipine treatment groups, respectively (n.s.). Treatment with nifedip-
ine markedly enhanced acetylcholine-induced increases in coronary blood flow
(normalized by the response to ISDN; 1.67±0.42 to 3.56±0.64; p<0.05), while
the response to acetylcholine did not change over the follow-up period in con-
trol patients. The vasomotor responses to ISDN were similar in the two groups,
and no interval changes were noted in either group. Blood sampling revealed a
decrease in serum levels of CRP in the nifedipine treatment group (0.35±0.09
to 0.07±0.01mg/dI; p<0.05), but not in the control group during the study inter-
val.
Conclusion: These results suggest that treatment with nifedipine improves en-
dothelial function in the coronary circulation and decreases inflammation of the
coronary vascular wall. This may contribute to an improvement in myocardial
perfusion as well as regression of coronary atherosclerosis.

P459 Velocity of coronary artery motion during the cardiac
cycle: measurement by biplane coronary angiography

S. Achenbach, K. Pohle, D. Ropers, H. von Korn, J. Ludwig, W. Moshage,
W.G. Daniel. University of Erlangen, Cardiology & Internal Medicine II Dept,
Erlangen, Germany

To minimize motion artifacts in coronary artery imaging by MRI, electron beam
tomography and multislice spiral CT, image acquisition must be performed in
the periods of slowest coronary artery motion. However, the exact patterns and
velocity of 3-dimensional coronary artery motion are currently unknown.
Methods: In 30 patients with normal ventricular function (mean heart rate
68/min), biplane angiograms were obtained in orthogonal projections. After
calibration, the spatial coordinates of predefined bifurcation points in the mid
left anterior descending (LAD), left circumflex (LCX), and right coronary artery
(RCA) were measured in every angiographic frame, 3-dimensional motion pat-
ters were reconstructed, and the motion velocity was calculated throughout the
cardiac cycle.
Results: Mean coronary motion velocity was 42.6 mm/s (LAD: 24.7 mm/s,
LCX: 38.6 mm/s, RCA: 64.4 mm/s). Highest velocity (mean: 72.4 mm/s). was
observed at 92% of the cardiac cycle (atrial contraction). Two periods of slow
motion were identified: during isovolumetric relaxation and in mid-diastole. For
heart rates below 65/min (15 patients), slowest velocity was observed at 75%
of the cardiac cycle, while for heart rates above 65/min (15 patients), slowest
velocity was observed at 49% of the cardiac cycle (see graph).

Speed of coronary motion.

Conclusion: Coronary artery motion velocity displays substantial variation be-
tween the coronary vessels and during the cardiac cycle. To reduce motion
artifacts, coronary imaging should be performed in mid-diastole for slow heart
rates and in the period of isovolumetric relaxation for higher heart rates.

P460 Intravenous amiodarone administration increases
markedly the coronary blood flow in intact swine heart

A. Ntalianis, C. Charitos, P. Dolou, S. Drakos, C. Pierakos, G. Tanos, J. Nanas.
Opt of Clinical Therapeutics, University of Athens, Athens, Greece

Background: Amiodarone is a widely used antiarrhythmic agent with salutary
effects on the clinical setting of heart failure and antianginal properties. The
aim of our study was to evaluate the hemodynamics and coronary flow after
intravenous infusion of amiodarone.
Methods: In eight opened chest pigs (weighting 65±6kgrs),two catheters (7F)
were inserted in the aorta and the left ventricle and a third one (6F)was ad-
vanced in the right atrium. Transit time ultrasound flowmeter probes were
placed around the left anterior descending coronary artery and the pneumonic
artery trunk.
Intravenous amiodarone (5mg/kg body weight) was then administered over a
period of five minutes. During the infusion of the drug, left ventricular peak
systolic (LVSP) and end diastolic (LVEDP) pressures, mean (MAP) aortic pres-
sure, right atrial pressure (RAP), heart rate (HR), pneumonic artery flow (PF)
and coronary blood flow (CF) were recorded. Myocardial energy requirements
[Tension Time Index (TTI)]were also evaluated.
Results: Amiodarone resulted in a decrease in TTI, HR, LVSP and MAP and
an increase in CF, LVEDP and RAP (table)

Baseline 	 1 min	 5 min

CF (ml/min) 70±21 128±53* 134±57*
PF (It/min) 3.7±0.8 3.7±1.3 3.8±1.2
LVSP (mmHg) 121+26 109±23* 119±24
LVEDP (mmHg) 7±2 9±2`* 10±3**
MAP (mmHg) 103±18 89±17* 87±24**
RAP (mmHg) 	 9±3 	 10±3* 	 11±4*
HR (bpm) 	 137±16 	 125±11* 	 125±17*
TTI (mmHg.s/min) 	 2778±571 	 2376±439** 	 2623±530*

*p=0.01 vs Baseline 	 **p=0.05 v6 Baseline

Conclusion: This experimental study demonstrates that intravenous amio-
darone decreases heart rate and afterload and increases coronary blood flow,
most likely by direct vasodilatation of the coronary arteries.
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P461 Characterisation of fluid-dynamic properties of
coronary artery stenoses by simultaneous
intracoronary pressure and flow-velocity
measurements

W. Bojara l , M. Lindstaedt', C. Perreyz, H. Ermert 2 , B. Lemke.
Universitatsklinik Bergmannsheil, Abt. fur Kardiologie and Angiologie,

Bochum, Germany; 2Ruhr-Universitat, Lehrstuhl for Hochfrequenztechnik,
Bochum, Germany

Purpose: Examination of the fluid-dynamic properties of coronary artery
stenoses in vivo by describing the changes in transstenotic pressure gradient -
flow velocity relationships at rest and during maximal hyperemia.
Method: In 10 patients with different severity of coronary artery stenoses by
QCA analysis intracoronary pressure and flow velocity measurements were
performed simultaneously. Online parameter registration included the ECG
recording, proximal coronary artery pressure (Pa), distal coronary artery pres-
sure (Pd) and instantaneous peak velocity of coronary blood flow (V). Pd and
V were registered with 0,014"-guide wires with integrated pressure and doppler
transformers. Continous data acquisition was perfomed with a sampling rate
of 200 Hz at rest and during maximal hyperemia induced with i.v. adenosin
(140µg/kg/min). Prior to all measurements 0.5 mg of nitroglycerin were admin-
istered i.c. in order to keep the effects of epicardial artery vasodilation on steno-
sis geometry at a minimum. Data processing was done with MATLAB version
6.1.
Results: All recordings of the measurements in 10 subjects were performed
successfully. The data was evaluated after the elemination of the accelerative
phase of early diastole and the decelerative phase of systole. Using these data
the passive diastolic pressure gradient - flow velocity characteristics were de-
scribed by quadratic curvilinears. The slopes of these separate curves changed
in correlation to apparent differences in angiographic stenosis severity.
Conclusions: At present the analysis of the passive diastolic relationship be-
tween pressure gradient and flow velocity at rest and during maximal hyper-
emia probably yields the most comprehensive description of the fluid-dynamic
properties of a coronary artery stenosis. We show that in vivo measurements
in humans can be performed reliably. With respect to our preliminary data the
pressure gradient - velocity curves may allow a classification into categories
of mild, moderate, and severe stenoses based on fluid-dynamic characteristics
of a stenosis. Weather this method will give superior information to the use
of intracoronary pressure or flow velocity measurements with determination of
the myocardial fractional flow reserve (FFRmyo) or the coronary flow veloc-
ity reserve (CFVR) alone is still unclear. Further investigations are required to
determine the potential value in interventional clinical cardiology.

P462 Evaluation of coronary flow reserve before and after
left anterior descending artery stent implantation: a
transoesophageal echocardiography study

J. Tsutsui, P.A. Lemos, E.T. Tajagi, H.W. Shida, S.B. Leal, J.L. Andrade,
W. Mathias. Heart Institute, Sao Paulo, Brazil

Coronary angioplasty and stent implantation is widely used procedure for the
treatment of coronary artery disease. Coronary flow reserve (CFR) is consid-
ered a precise indicator of the functional significance of coronary stenosis.
Transesophageal echocardiography (TEE) is becoming a useful tool for eval-
uation of CFR in the proximal left anterior descending artery (LAD), and can be
used as a non-invasive index of restenosis.
Objectives: To evaluate CFR by TEE before and 48 hours (h) after LAD stent-
ing; to determine the predictors of post-procedural CFR impairment; and to
evaluate the diagnostic accuracy of transesophageal Doppler CFR measure-
ments for prediction of restenosis.
Methods: To determine normal flow velocities, we studied a control group
of 20 healthy volunteers, mean age 49,1±10,7 years, 7 males. The stenosis
group comprised 51 patients (pts) (mean age 59,5±10,4 years, 29 males) with
LAD stenosis (> 50%). Successful LAD stenting were performed in all steno-
sis group pts. Quantitative coronary angiography was done before and after
the procedure. CFR was measured by TEE, with spectral Doppler recordings
of flow in baseline conditions and during a 4 min infusion of adenosine (140
µg/Kg/min). After 6 months, CFR by TEE and selective angiography was re-
peated for detection of restenosis.
Results: Feasibility of CFR measurements was 91%, and intraobserver
variability was 2,8±1,4%. CFR was significantly lower in stenosis group
(1,89±0,66) than in control group (3,82±1,15); p < 0,001. Stenosis group
presented a statistically significant increase of CFR 48 h after stenting, from
1,89±0,66 to 2,58±0,76 (p < 0,001). However, 55% of pts remained with im-
paired CFR (< 2,5). Multivariate logistic regression analysis showed that multi-
arterial lesions, age and lesion extension were the determinants of flow impair-
ment after successful stenting. 41 pts of stenosis group completed 6 months
follow-up, and angiographic restenosis were detected in 39% of them. CFR for
pts with restenosis (1,91±0,54) was lower than that for pts with no restenosis
(2,37±0,71), p < 0,05. A reduced CFR had good sensibility (94%), but poor
specificity (48%) for the diagnosis of restenosis.

Conclusions: TEE is a feasible and safe method for evaluation of CFR, and
allows non-invasive identification of pts with lesion > 50% in LAD. It can be
used for serial assessment of CFR before and after stent implantation. How-
ever, TEE presents limitations for the diagnosis of restenosis, probably due to
multifactorial process that alters CFR in pts with established coronary artery
disease.

P463 Improved myocardial blush grade post primary
angioplasty is associated with reduced peak troponin
elevation

A.M. Prasan, C. Friend, M. Pitney, R. Allan, W. Walsh, R. Giles, N. Jepson.
Eastern Heart Clinic, Prince of Wales Hospital, Sydney, Australia

Background: Improved myocardial blush post thrombolytic therapy for acute
myocardial infarction (AMI) is associated with improved clinical outcomes how-
ever the mechanism for this has not been fully established. We sought to ad-
dress whether reduced myocardial injury as manifested by reduced peak post
procedural troponin I was the mechanism of this improvement in a cohort of
AMI patients treated with primary angioplasty.
Methods: The coronary angiogram and primary PTCA films of 93 consecutive
patients (68 males, age 60.8 ± 14.1 years), presenting with acute myocardial
infarction within 6 hours after symptom onset and treated with primary angio-
plasty, were analysed. TIMI flow and myocardial blush grade (MBG) were eval-
uated in the culprit artery and subserving myocardial territory respectively, both
at baseline and following PICA and stenting. MBG was graded 0: no blush; 1:
minimal blush; 2: moderate blush; 3: normal blush. Peak post procedural tro-
ponin I, mortality and target lesion vessel revascularisation rates were recorded
in each case.
Results: Peak post procedural troponin I elevation was increased in patients
who had poor myocardial perfusion (MBG 0 or 1, n=41) following angioplasty
and stenting compared to those with good myocardial perfusion (MBG 2 or 3,
n=52) (44.3 ± 8.3 v 17.6 ± 3.2 µg/L, mean ± SEM p <0.01). There was no
difference between the two groups in baseline characteristics including age,
sex and culprit lesion. A trend to increased mortality in patients with poor post
procedural myocardial perfusion was present (7 v 3, p NS). Target lesion revas-
cularisation rates were lower in those with poor myocardial perfusion (4 v 6, p
NS).
Conclusion: Improved myocardial blush grade following primary angioplasty is
associated with reduced myocardial injury as assessed by troponin I elevation
and better clinical outcome. The mechanism is likely to be enhanced microvas-
cular perfusion. Routine assessment of myocardial blush grade following an-
gioplasty and stent deployment is a useful tool for predicting outcomes in AMI
patients treated with primary angioplasty.

P464 Influence of side branch on Coronary Flow Reserve
(CFR). Measurement by guide wire based
thermodilution in the experimental models

Y. Neishi, T. Akasaka, Y. Koyama, M. Akiyama, S. Kaji, Y. Saito, K. Yoshida.
Kawasaki medical school, Cardiology, Kurashiki, Japan

Background: Fractional flow reserve (FFR) and coronary flow reserve (CFR)
are physiological indices of coronary artery stenosis severity. FFR and CFR
could only be obtained by 2 sepal guidewires previously. Recently, a com-
bined 0.014 pressure/temperature sensor-mounted guide wire has been de-
veloped to measure FFR and CFR by thermodilution (CFR-thermo) simultane-
ously. We aimed to assess the accuracy of CFR-thermo compared with CFR
obtained by flow rate (CFR-flow) in the experimental models. Methods: Using
experimental models made by the straight-rigid tube (4mm diameter) without
stenosis and side branch filled with 36°C water, CFR-thermo and CFR-flow
were measured under the different conditions of the sensor position and the
injected water temperature (0°C to 40°C). Side branch (2mm diameter) was
placed on 4, 6, 8 and 10cm from the injected site just proximal to the stenosis.
The degree of stenosis ranged from 0 to 75% (0, 25, 50, 75%). CFR-thermo
and CFR-flow were calculated by the inverse ratio of the mean transit time and
the flow ratio during high flow to low flow rate, respectively. Results: Under the
condition without side branch, there was good correlation between CFR-thermo
and CFR-flow when a temperature of injected water was under 32°C and the
termo-semsor was not placed within 4 cm from the injection site. In cases with
side branch and the stenosis, CFR-thermo were underestimated compared
with CFR-flow although there was good correlation between CFR-thermo and
CFR-flow. The more proximally placed the side branch to injected site, the more
CFR-thermo was underestimated compared with CFR-flow. Conclusions: Tem-
perature of injected water, and the position of sensor, a side branch and stenotic
lesion may influence on CFR-thermo. These should be taken into account when
CFR would be measured by thermodilution method.
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P465 Subendocardial and subepicardial blood flow in
normals and patients with coronary artery disease

M A. Khan 1 , 0 E. Rimoldi 1 , R J H. Ha11 2 , P G. Camici 1 . ' Imperial College,
MRC Clinical Sciences Centre, London, United Kingdom; 'Imperial College
National Heart & Lung Institute, London, United Kingdom

Introduction: Clinical studies in humans and experimental work in animals
suggest that in coronary artery disease (CAD) the subendocardium (ENDO)
is more susceptible to ischaemia than the subepicardium (EPI). So far, tech-
nical limitations have prevented the confirmation of this finding in humans. We
measured absolute ENDO and EPI blood flow (MBF) in normal subjects and in
patients with CAD using a high sensitivity PET scanner (EXACT3D).
Methods: We studied seven normal volunteers (age 48±2) and ten patients
(61±8, p<0.05) with stenoses of >70% in two or more coronary arteries. All
subjects underwent PET scanning, using oxygen-15 water, at rest and at a
maximal tolerated dose of dobutamine. At analysis the LV wall was divided into
septal, anterior, lateral, and inferior walls. Each wall was further subdivided into
apical and basal segments and then equal ENDO and EPI halves. The seg-
ments perfused by each stenosed coronary artery were identified using con-
ventional recommendations. The oxygen-15 water kinetic was fitted to a model
corrected for spillover from both ventricular cavities and for partial volume. MBF
is presented as ml/min/g of myocardium.
Results: Resting ENDO and EPI MBF (mean±SEM) were 0.92±0.05 and
0.74±0.05 ml/min/g in normals and 0.98±0.06 and 0.77±0.05 ml/min/g in pa-
tients (ENDO vs EPI p<0.0001 for each group). The rate pressure product
in normals increased by 262±39% at a maximum dobutamine dose of 36±5
Vg/kg/min and by 210±48% (p=0.03 vs normals) at 32±4 p.g/kg/min (p=ns)
of dobutamine in patients. In normals, dobutamine MBF increased in 98% of
ENDO segments (flow fell in one segment by 0.01 ml/min/g) to 2.40±0.12
ml/min/g and in all EPI segments to 2.30±0.13 ml/min/g. In patients, ENDO
dobutamine MBF was 1.3±0.10 ml/min/g and EPI 1.3±0.12 ml/min/g. All pa-
tients experienced chest pain and developed ischaemic ECG changes at peak
stress and, at this time, MBF fell compared to baseline in 36% of ischaemic
ENDO segments and in 25% of EPI segments. ENDO coronary vasodilator
reserve (CVR=stress MBF/rest MBF) was 3.0±0.2 in controls and 1.4±0.1 in
patients (normals vs CAD p<0.0001) and EPI CVR was 3.5±0.2 and 1.8±0.2
(p<0.0001) respectively.
Conclusion: Despite an increase in workload, stress MBF falls in a significant
proportion of both ENDO and EPI segments perfused by a stenosed coronary
artery. The mismatch between demand and supply is greater in ENDO than
EPI segments and this may contribute to the greater susceptibility of this layer
to myocardial ischaemia.

P4 66 Myocardial fractional flow reserve and coronary flow
ratio in children with Kawasaki disease

S. Ogawa, R. Fukazawa, M. Kamisago, T. Ohkubo, Y. Uchikoba, D. Fukumi,
E. Ikegami, Y. Katsube. Nippon Med. Sch. Hospital, Pediatrics, Tokyo, Japan

We investigated the detection of silent myocardial ischemia and the effective-
ness after PTCA and CABG using myocardial fractional flow reserve (FFRmyo)
and coronary flow ratio(CFR) in children with Kawasaki disease (KD). 136
patients (ly-15y) with isolated lesion in one major epicardial coronary artery,
normal left ventricular function were divided into three groups; myocardial
ischemia (IS) group (n=34), non-ischemia with coronary aneurysm and
stenosis (n-IS) group (n=38), and coronary dilation without coronary stenosis
(N) group (n= 64) by rest and exercised myocardial scintigraphy and CAG.
Pressures were measured at orifice of coronary artery and graft arteries,
distal portion of coronary arterial stenotic lesions, anastomosis of arteries,
dilated portions by PTCA, and right atrium at the same time. FFRmyo is
defined as the ratio of maximal achievable flow in myocardium subtended by
a stenosed coronary artery to the maximal achievable myocardial flow induced
by papaverine (0.2mg/kg in LCA, 0.15mg/kg in RCA), and FFRmyo can be
calculated as next formula; FFRmyo =(Pc-Pv)/Pao-Pv), Pc: mean coronary
pressure at distal of stenotic lesions, Pao: mean aortic pressure, Pv: mean
right atrial pressure. Average peak velocities were measured at distal portion
of stenotic lesions in both rest and papaverine stress(same dose in FFRmyo).
CFR was calculated as a ratio of APV before and after papaverine stress at
the same positions of FFRmyo. Results: Criteria for detection of myocardial
ischemia were defined the mean ± 2SDs for FFRmyo and CFR in N group
(Criteria for detection of myocardial ischemia: FFRmyo < 0.75, CFR< 2.0).
FFRmyo and CFR were significantly low in IS group (0.64±0.3, 1.1±0.2) as
compared to those in n-IS group (0.91±0.6, 2.9±0.5) and N group (0.90±0.7,
3.1±0.5). Sensitivity and specificity for detection of myocardial ischemia were
very high by FFRmyo (100%,100%) and CFR (93.7%, 96.8%). Moreover,
FFRmyo and CFR pre-PTCA (n=7: 0.62±0.5, 1.1±0.4) and pre-CABG (n=8:
0.60±0.6, 1.2±0.3) were abnormal. But, after PTCA and CABG these values
turned to normal same as findings of CAG and clinical.
Conclusions: Criteria of FFRmyo and CFR for detection of myocardial is-
chemia are the same values in adult. FFRmyo and CFR can be helpful to
estimate myocardial ischemia and to evaluate the effectiveness of PTCA and
CABG in children with KD.

P467 Change in TIMI frame count correlates with the change
in coronary flow parameters

C. Barcin, A.E. Denktas, K.N. Garratt, S.T. Higano, D.R. Holmes, A. Lerman.
Mayo Clinic, Division of Cardiology, Rochester, United States of America

Background: TIMI frame count (TFC) was introduced as a quantitative and
continuous method for defining the coronary blood flow. The data regarding the
TFC as compared to Doppler flow wire parameters are limited. We sought to
determine the correlation of percent change in TFC with the change in coronary
flow parameters in response to acetylcholine (Ach)and nitroglycerin.
Methods: Fifty seven consecutive patients (18 males) without obstructive coro-
nary artery disease underwent coronary physiologic study in the Mayo Clinic
were included in the study. Coronary flow parameters were assessed using a
Doppler guidewire at baseline, after 0.182, 1.82 and 18.2 microgram/mL con-
centrations of Ach infusion and after 200 microgram nitroglycerin in left anterior
descending arteries. Coronary artery diameters were assessed by quantitative
coronary angiography. In each patient a distal landmark was defined in left an-
terior descending artery and TFCs (number of frames required for the contrast
to travel from the ostium to distal landmark) were calculated at baseline and
after each Ach infusion and nitroglycerin injection. The percent change in TFC
from baseline was compared to the percent changes in averaged peak velocity
(APV), coronary artery diameter (CAD), and coronary blood flow (CBF) after
each Ach and nitroglycerin administration. Also, a new TFC index (TFCI) was
defined as the vessel area divided by TFC and percent change in the TFCI
from baseline was then calculated and compared with the change in coronary
blood flow.
Results: The correlations of the variables stated above at the end of 208 mea-
surements in 57 patients are shown in the table:

Spearman R p

d TFC vs. d APV -0.66 <0001
d TFC vs. d CAD 0.30 <0.001
d TFC vs. d CBF -0.40 < 0.001
d TFCI vs. d CBF 0.77 < 0.001

d: percent change; vs.:versus

Conclusion: Percent change in TFC correlated significantly with the percent
change in APV. There is a good correlation between the change in TFCI and
change in coronary blood flow. TFCI can reflect the changes in coronary blood
flow and can be used as a simple and reliable method of assessment of coro-
nary blood flow.

P468 Coronary flow velocity reserve does not correlate with
TIMI frame count in patients undergoing non-emergent
percutaneous coronary intervention

S.K. Chugh 1 , L. Shewchuk 2 , R. Bonan 3 , J.C. Tardiff 1 , S. Worthley 4 ,

I. Meredith 4 , C. DiMarios, T.J. Anderson 6 .'FHH, Uof C, Interventional
Cardiology, CALGARY Canada; 'Division of Cardiology, U of C, Interventional
Cardiology Research, Calgary, AB, Canada; 3Montreal Heart Institute,
Interventional cardiology, Montreal, Canada; 4 Monash Medical Center,
Interventional cardiology, Melbourne, Australia; 5Milan Hospital, Interventional
Cardiology, Milan, Italy; 6 U of C, Division of Cardiology, Calgary, Canada

Corrected TIMI frame count (CTFC), a quantitative yet simple angiographic
measure of blood flow, is a predictive marker of outcome in the setting of reper-
fused myocardial infarction. However, much less is known about the physio-
logical relevance of CTFC in patients undergoing non-emergent percutaneous
coronary intervention (PCI). In elective procedures, doppler derived measure-
ments of coronary flow velocity reserve (CFVR) have proven useful in predict-
ing outcomes of PCI, but expense limits general use. Since both CFVR and
CTFC are a measure of coronary blood flow, we hypothesized that the two
measures would be related. The objective of this study was to compare the
CTFC with CFVR in patients undergoing non-emergent PCI. We studied 62
patients with TIMI 3 flow who underwent successful non-emergent PCI as part
of a randomized multi-centre study of coronary stenting and optimal balloon
angioplasty (Doppler Endpoint Stenting International Investigation). All patients
had doppler evaluation of CVR, CTFC and QCA pre and post intervention.
PCI increased minimal lumen diameter (MLD) from 0.94 ± 0.32 to 2.78 ± 0.54
mm (% stenosis: 69 ± 10 tol5 ±11%). The CTFC decreased from 27 ± 13
to 18 ± 8 and CVR increased from 1.5 ±0.4 to 2.6 ± 0.7 (both p<0.0001).
Although the pre PCI CTFC and the CFVR were closely related to MLD
(p<0.0001) there was no relationship between CTFC and CFVR pre inter-
vention (p=0.12). Following PCI, there was no correlation between CTFC and
CFVR or other doppler parameters. The post intervention CTFC was closely
related to pre CTFC (p=0.003). Interestingly, post-PCI, the CTFC/MLD ratio
correlated with CFVR (p<0.05).
Conclusion: There was no correlation between CTFC and doppler derived pa-
rameters in patients undergoing non-emergent coronary intervention but there
was a relationship between CVR and the CTFC/MLD ratio. The utility of CTFC
in predicting outcomes in this setting requires further evaluation.
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P469 Relation between postprocedural TIMI frame count and
functional recovery after revascularization of viable
myocardium

G. De Luca, F. Piscione, P. Perrone-Filardi, M. Prastaro, G. Galasso,
G. Marrazzo, O. Viola, M. Chiariello. "Federico II" University, Division of
Cardiology, Naples, Italy

Introduction: It has been reported that postprocedural angiographic flow, eval-
uated by the TIMI frame count (cTFC) method, may affect regional functional
recovery of patients undergoing primary PICA. No extensive data have been
so far published about the relationship between postprocedural cTFC and long-
term functional recovery of viable myocardium in patients with chronic coronary
artery disease undergoing coronary angioplasty (PTCA).
Methods and Materials: From a consecutive series of patients undergoing
evaluation of myocardial viabiltiy at our Institute, we selected patients that un-
derwent singlevessel revascularization by PTCA. Thus 21 patients (59±12 ys,
3 females) represented the population of the current study. They underwent
rest-redistribution 20111 SPECT and echocardiogram at rest before revascular-
ization, at three months (3M) and 1 year (12M) after revascularization. Patients
were devided in three groups according to postprocedural cTFC: Group 1 (<
13 frames; 6 pts), Group 2 (13-23 frames; 10 pts) and Group 3 (> 23 frames;
5 pts).
Results: See Figure.

Conclusions: Our study demonstrated that the timing of functional recovery
after revascularization of viable myocardium is significantly affected by post-
procedural angiographic coronary flow. Thus for a correct assessment of viabil-
ity, echocardiographic follow-up should be prolonged at least till one year after
revascularization.

P470 Risk stratification using different cut-off values of
fractional and coronary flow reserve after deferral of
PICA of intermediate lesions

M. Meuwissen 1 , S.A.J. Chamuleau 1 , M. Siebes 1 , K.T. Koch 1 , R.J. de
Winter 1 , J.G.P. Tijssen 1 , J.A.E. Spaan 2 , J.J. Piek 1 . 'Academic Medical
Center, Cardiology Dept., Amsterdam, Netherlands; 2Academic Medical
Center, Medical Physics, Amsterdam, Netherlands

Purpose: To evaluate deferral of PTCA in intermediate lesions (40-70% diam-
eter stenosis using different thresholds for fractional flow reserve (FFR) and
coronary flow velocity reserve (CFVR).
Methods: PTCA was deferred in 130 patients, including 141 coronary lesions
(mean diameter stenosis of 55%)based upon normal myocardial perfusion
stress testing and/or discordant results between CFVR and FFR. Both intra-
coronary pressure and flow velocity were obtained during baseline and maxi-
mum hyperemia (by 15-20 mcg adenosine IC). FFR was defined as the ratio of
mean distal pressure to mean aortic pressure during maximum hyperemia and
CFVR was defined as the ratio of hyperemic to baseline flow velocity. Patients
were followed for one year to document major adverse cardiac events (MACE:
death, myocardial infarction (MI), CABG, PICA) related to the intermediate
lesion. Patients were divided into quartiles determined by the distribution of
MACE and the established cut-off values used for FFR (0.75) and CFVR (2.0).
Results: A total of 16(11%, 5x MI, 2x CABG, 9x PTCA) events occurred during
follow up. There was a significant positive trend between the occurrence of
MACE and the used cut-off values of FFR (p=0.017, Cochrane Armatege test)
and CFVR (p=0.0025), see figure below.

Conclusion: Differentiation of threshold values of FFR and CFVR allows risk
stratification in patients following deferral of PICA of intermediate coronary
lesions.

P471 Feasibility of assessment of coronary fractional flow
reserve during ambulatory coronary angiography

M.F. Seronde, P. Sewoke, N. Meneveau, L.I.U. PinMing, F. Schiele,
J. P. Bassand. Department of Cardiology, Besancon, France

Purpose: To assess the feasibility of coronary fractional flow reserve (FFR)
assessment in outpatients through diagnostic 4 or 5 French catheters.
Methods: Over 1 year, FFR was determined using pressure flow wire (En-
dosonics) in consecutive patients in case of intermediate angiographic steno-
sis (40 to 60% diameter stenosis (DS) by quantitative coronary analysis) and
lack of demonstrated ischemia. FFR was measured using a 4 or 5F diagnostic
catheter or through a 7F guiding catheter, after injection of 0.2mg adenosine
intracoronary. All patients received 2500lU heparin before FFR assessment.
When no additional procedure was needed, heparin was neutralised with 2.5
ml prolamine and the sheath removed immediately. When diagnostic catheter
was used, strict bed rest was required for only 3 hours and patients were al-
lowed to discharge on the same day.
Results: FFR was measured in 145 patients (156 lesions) using a 7F guid-
ing catheter (n=54) or a diagnostic catheter (n=91): 5F(n=46) and a 4F(n=45).
Results of the quantitative coronary analysis and of FFR are displayed in the
table. Feasibility of pressure guide wire placement was similar through diag-
nostic or guiding catheter and there was no difference in pressure curve quality.
31(20%) lesions were submitted to immediate angioplasty, 5(3%) delayed an-
gioplasty, 9(6%) delayed surgery. All 107(74%) patients not requiring additional
procedure were candidates for early discharge. When a 4 or 5F catheter was
used, ambulation was allowed after 3 hours and half of these patients were dis-
charged at the same day. No angiography or FFR measurement-related com-
plication occurred.

7F	 5F 	 4F

N of pts (lesions) 54 (55) 46 (51) 45 (50)
DS (mm) 0.53±0.08 0.43±0.06 0.45±0.12
FFR 0.86±0.06 0.91±0.08 0.87±0.21
Protarnine post FFR 7 (16%) 19(40%) 25(56%)
Outpatients 1/54 (2%) 3/46 (6%) 20/45 (44%)

Conclusion: FFR measurement through 4 or 5F diagnostic catheter is feasible
and safe and therefore is possible during outpatient coronary angiography.

P472 Intravenous adenosine during coronary flow reserve
assessment: is 90-second infusion sufficient for
maximal coronary vasodilatation?

L.J. Chen', P. Colonna', R. Montisci 2 , A.H. Selem', C. Caiati 1 ,

C. Cadeddu 1 , L. Meloni 2 , S. Iliceto' . t University of Padua, Division of
Cardiology, Padua, Italy; 'University of Cagliari, Division of Cardiology,
Cagliari, Italy

Background: The timing of i.v. adenosine infusion during coronary flow reserve
(CFR) evaluation varies among different studies. Recent studies have used a
90-second i.v. adenosine for CFR assessment. We sought to test if CFR mea-
sured within 90 seconds after adenosine infusion can induce maximal coronary
vasodilatation, when compared with standard 5-minute protocol.
Methods: Two-hundred twelve patients suspected of coronary artery disease
were studied. Flow velocity in th'distal left anterior descending coronary
artery (LAD) was noninvasively`evaluated at rest and during i.v. adenosine
(14011g/kg/min in 5 minutes) by transthoracic Levovist enhanced harmonic
Doppler echocardiography. The maximum hyperemic peak flow velocity aver-
aged over 3 cardiac cycles within 90 seconds and 5 minutes were calculated,
and CFR values within 90 seconds (CFR-90s) and 5 minutes (CFR-5m) were
determined respectively.
Results: Three patients (1.4%) could not achieve flow signal in the LAD and
12 (5.6%) could not finish 5-minute adenosine infusion because of chest pain
(5), ECG ST depression> 1mm (4) or hypotension (3). CFR-90s and CFR-5m
were successfully acquired in 197 patients (92.9%). In 186 patients (94.4%)
the highest hyperemic response during 5-minute adenosine infusion was oc-
curred within the first 90 seconds, i.e., CFR-5m equals to CFR-90s; whereas
in 11 (5.6%) CFR-5m was significantly higher than CFR-90s (2.46 ± 0.70 vs.
2.12±0.57, p<0.01). Among these patients, 7 (63.6%) had a pattern of fluctu-
ating flow during adenosine infusion. Heart rate and blood pressure were not
significantly different within 90 seconds and 5 minutes.
Conclusions: Although in majority of patients the maximum hyperemic re-
sponse appeared within the first 90 seconds after adenosine infusion, in ap-
proximately 5% of patients CFR was significantly underestimated when cal-
culated within 90-second infusion. Therefore, when no severe side effects are
present, 5-minute adenosine infusion should be preferred for CFR assessment.
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P473 Coronary flow reserve immediately after reperfusion
predicts infarct size in patients with acute myocardial
infarction without diabetes mellitus

T. Takahashi, Y. Hiasa, T. Nada, T. Ogata, S. Hosokawa, K. Kishi, R. Ohtani.
Tokushima Red Cross Hospital, Cardiology, Komatsushima, Japan

Background: The aim of this study was to examine the clinical value of coro-
nary flow reserve (CFR) measured immediately after reperfusion in predicting
infarct size.
Methods: We studied 73 patients (pts) with a first anterior wall myocardial in-
farction who underwent primary coronary angioplasty successfully. By using
a Doppler guidewire, CFR was assessed immediately after primary coronary
angioplasty. The patients were divided into two groups: diabetic group (n=19)
and non-diabetic group (n=54). We used peak CPK and left ventricular ejection
fraction (LVEF) at 2-3 weeks follow-up as markers of infarct size.
Results: By regression analysis, CFR significantly correlated to peak CPK and
LVEF in non-diabetic pts (r= -0.52 and r=0.50, respectively, p<.001), whereas
there was no correlation in diabetic pts (r= -0.36 and r=0.06, respectively,
p=NS).

In order to evaluate the influence of different X-Ray protocols on patient ra-
diation, we analyzed 2488 consecutive patients (mean age: 65.8 years, 75%
males) for whom a diagnostic coronary angiogram was performed by 3 high-
volume operators (OP1,OP2,OP3). For each patient, body surface area (BSA),
total X-Ray dose (analyzed by Diamentor®), radiation time, type of fluoro (low,
medium or high), type of cine dose (A,B,C,D from the lowest to the highest),
cine frame rate (8 or 12.5 frames/sec), were collected.X-Ray protocols were
significantly different between the 3 operators, leading to significant differences
in radiation doses.In order to avoid the influence of radiation time, patients were
equally divided into 3 equal groups according to the radiation time (D1: <171
sec; 02: 172-290 sec, D3 >290 sec). BSA was not different between the 3
groups and between operators, but a significant difference in total X-Ray doses
was observed between operators for each duration; the shorter procedures
performed by OP3 were as irradiating as the longer procedures performed by
OP1.

CFR and infarct size in non-diabetic pts.

Conclusion: CFR measured immediately after reperfusion can predict infarct
size in pts with non-diabetic anterior AMI.

P474 Coronary artery fistulas in adults: blood flow pattern
and effect on myocardial perfusion

K.E. Vardakist, G.E. Kochiadakis 1 , E.N. Simantirakis 1 , N.E. Igoumenidis 1

E.I. Skalidis ' , M.I. Hamilos 1 , P.E. Vardas 2 . t Heraklion University Hospital,
Cardiology Dept., Heraklion, Crete, Greece; 'Heraklion University Hospital,
Cardiology, Heraklion, Greece

Background: Congenital fistulae are the most common coronary arterial
malformation and are being recognized with increased frequency with the
widespread use of selective arteriography.
In this study we assess for first time the effect of these malformations on coro-
nary circulation and myocardial perfusion in adults.
Methods: Of the 830 patients who underwent diagnostic catheterization in our
laboratory, 11 (1.3%) had coronary artery fistulas. All of them performed exer-
cise stress myocardial perfusion scintigraphy. In 6 patients, whose fistulas had
diameters greater than 2mm, we placed a 0.014" Doppler guidewire a) at the
vessel where the fistulae was originated from and b) into the fistula itself to esti-
mate coronary blood flow. Volumetric flow was calculated as the product of flow
velocity integral (systolic, diastolic or total by the estimation of respective flows),
heart rate and cross-sectional area (GSA) of the vessel at the tip of the wire.
Results: Seven fistulas originated from the right, 3 from the circumflex and 1
from the left anterior descending coronary artery. None of these vessels had
coronary artery disease. The mean ratio of pulmonary to systemic flow was
1.12±1.55 and both right and left heart chambers pressures were within nor-
mal range. No one of the patients had a thallium myocardial scintigraphy with
evidence of a perfusion defect at the region supplied by the vessel where fis-
tulae originated from. In all cases, the flow through the fistula occurred mainly
during systole [diastolic to systolic flow ratio (DSFR): 0.3±0.2] while the flow
in the vessel where the fistulae originated from was mainly during the diastolic
phase of the cardiac cycle (DSFR: 3.2±0.5).
Conclusions: Coronary artery fistulas do not seem to impair myocardial per-
fusion in adults, confirming the view of their good prognosis. The main rea-
son seems to be that the blood flow through the fistula occurred mainly during
the systolic phase of the cardiac cycle, minimally affecting coronary perfusion,
which takes place during diastole.

P475 X-ray exposure during coronary angiography:
importance of lowering RX emission protocols

O. Bar, D. Blanchard, S. Chassaing. Clinique Saint-Gatien, Tours, France

Radiation dose received by the patient during invasive cardiology procedures
is multifactorial, depending on the duration of procedures, body surface area
and application of X-Ray rules (frames/sec, fluoroscopy dose, cine dose, colli-
mation, intensifier-patient distance, field size), and is cumulative.

Protocols and dose.

Conclusion: lowering frame rate and lowering X-Ray emission can dramat-
ically decrease X-Ray exposure for the patient, independently of body mass
area and of duration of X-Ray exposure. As this strategy has no consequence
for the accuracy of the diagnosis, operators should be encouraged to change
their protocol in order to reduce radiation as low as possible, especially in longer
procedures.

P476 Appropriatness of invasive coronary investigation:
a prospective single centre analysis on 875
consecutive patients

G. Pedrazzini, M. Moccetti, M. Fleisch, A. Maggioni, E. Pasotti, T. Moccetti.
Cardiocentroticino, Cardiology, Lugano, Switzerland

Evaluations of the appropriatness of medical care are important to monitor the
quality of care and to contain costs and enhance safety by reducing inappropri-
ate care. Investigators at RAND have developed a specific method for clinical
experts to rate the appropriatness of medical care. It consists of a panel of
physicians who, following medical guidelines in the different fields to evaluate,
use a scoring system to classify the procedures into three categories: appropri-
ate, uncertain and inappropriate. Following the RAND appropriatness method,
criteria were developed for the appropriate use of coronary angiograms and
coronary revascularisation procedures (PCI=percutaneous coronary interven-
tion, CABG = coronary artery bypass graft)in Switzerland. Based on the Swiss
RAND criteria a system prototype has been implemented on the basis of In-
ternet/database technology. The SOS (second opinion system) allows to com-
pare one's own results with an Internet panel. By connecting our computerized
database with the Swiss SOS we were able to evaluate in a prospective manner
the appropriatness of our diagnostic and therapeutic procedures. We report the
first 6 months analysis performed at our institution from January to June 2001
over 875 consecutive angiograms and 442 revascularisation interventions (292
PCI and 150 CABG). The results are summarized in the table and divided,
following the RAND recommendations into the three categories: appropriate,
uncertain and inappropriate

Appropriatness

Angiograms 	 PCI 	 CABG
N (%)	 N (%) 	 N(%)

Appropriate 	 727(85) 	 281 (96) 	 149 (98)
Uncertain 	 107112) 	 11 (4) 	 1 (2)
Inappropriate 	 41 (5)	 0 	 0
Total	 875 (100) 	 292 (100) 	 150 (100)

Conclusions: 1. Internet decision-making tools for indications and therapeu-
tical decisions may be a valuable tools in medical quality management and
represents an interesting method to evaluate the on line appropriatness for in-
vasive procedures.
2. Our analysis contains several intrinsic and procedurale bias and the results,
although very convincing, must be interpreted very carefully
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=477 Radiation dose reduction with digital flat panel cardiac
x-ray imaging

S.V. Raman', L. Niklason 2 , K. Benali 2 , C.A. Bush'. 'Heart& Lung Research
Institute, The OSU Heart Center, Columbus, Ohio, United States of America;
2GE Medical Systems, Buc, France

Background: The growing use of coronary angiography and percutaneous in-
terventions highlights the importance of minimizing radiation exposure to pa-
tients undergoing cardiovascular x-ray angiographic procedures. Excess radi-
ation doses may produce significant acute and late effects, ranging from cuta-
neous manifestations to carcinogenesis. Fully digital cardiovascular x-ray imag-
ing systems have recently been developed using flat panel detector technology
(DFP); the theoretical reduction in dose afforded by this technology has not
been largely documented in comparison with a traditional image intensifier (II)
system.
Methods: Entrance dose measurements were made using a DFP cardiac sys-
tem (Innova 2000, GE) and a non-GE II-based system. For each system, the
dose was measured using an ionization chamber for 10, 15, 20, 25 and 30 cm
of Plexiglas with the center of the Plexiglas phantom maintained at the isocen-
ter of the image system gantry. Dose measurements were made for each sys-
tem in all dose modes available for both fluoroscopy and record modes, for all
frame rates available, and for each magnification mode. Entrance dose mea-
surements are corrected to the entrance surface of the phantom and include
backscatter.
Results: On fluoroscopy mode, the DFP system compared favorably to the II
based system for each dose settings, i.e 15 and 30 frames per second (fps), in
"Low" and "Normal" modes (table 1). Similar results were obtained on record
mode at both 15 and 30 fps. On average, the DFP system resulted in signifi-
cantly lower entrance exposure dose compared with the II system.

Conclusion: This study demonstrates that the DFP based cardiac system has
the potential to significantly decrease radiation exposure during fluoroscopy
and cine angiography.

P478 Is gridless angiography a dose-saving alternative on a
Digital Flat Panel cardiac system?

J. Partridge 1 , A. Lowe 2 , C. Casey 2 , K. Benali 2 . 'Harefield Hospital NHS
Trust, Dpt of Radiology, Harefield, United Kingdom; 2GE Medical Systems,
Buc, France

Background: The anti-scatter grid is widely used in general X-ray imaging
techniques. Its primary purpose is to reduce secondary radiation and improve
contrast in the image. However, the use of a grid results in much more radi-
ation being delivered to the patient. This study seeks to evaluate whether the
removal of the grid on the newly introduced Digital Flat Panel (DFP) system
could be an alternative for a daily routine practice.
Methods: Thirty three randomly selected patients underwent an angioplasty
procedure with a fixed grid whilst 35 patients underwent an angioplasty pro-
cedure after the grid had been removed from the system and replaced by the
air-gap technique. All procedures were performed on a DFP cardiac system
(Innova 2000, GE). For each patient sex, BMI, fluoroscopy and record times as
well as X-ray dose (expressed as Dose Area Product: DAP) were monitored.
Three experienced cardiologists were asked to rate the image quality (IQ) on
an 11-point scale (1=Excellent; 6=Satisfactory; 11=Poor IQ).
Results: The group "With Grid" was comparable to the one "Without Grid"
in terms of sex, BMI, fluoroscopy and record times. However, a significantly
lower dose was delivered to patients undergoing procedures without a grid in
comparison to those procedures with a grid (table). The relative dose saving
was 31.6% after grid removal (on log-transformed data). Even though the IQ
was rated as slightly better for the "With Grid" group (p=0.04), images without
the grid were rated as significantly better than a satisfactory IQ (p=0.01).

"With Grid" (n=33)
Mean±SD

"Without Grid" (n=35)
Mean±SD

p-value

Sex (M/F) 27/6 26/9 0.5 NS
BMI (kg/m2 ) 27.7±3.2 26.7±3.7 0.3 NS
Fluoroscopy time (min) 7.9±5.2 7.3±6.0 0.3 NS
Record time (sec) 45.4±26.9 38.5±20.2 0.3 NS
DAP (cGy cm2 ) 5177.6±3223 3735.5±2848 0.01 S
Image quality 4.11±0.9 5.12±1.1 0.04 S

Conclusion: This study demonstrates that the removal of the grid on a DFP
cardiac system has the potential to significantly decrease the radiation dose to
the patient with an image quality that is more than satisfactory.

P479 Should follow-up angiography be routine in
asymptomatic patients after stenting of unprotected
left main coronary stenosis?

S.K. Sharma, A. Kini, C.A. Mitre, M. Kim, M. Kamran, J.D. Marmur. The Mount
Sinai Medical Center, Cardiology Dept., New York NY, United States of
America

Background: Selected patients with unprotected left main coronary artery
(ULMCA) stenosis can safely undergo stenting. Clinical restenosis after stent-
ing of ULMCA occurs in 8-15%. Earlier studies predominantly utilizing non-stent
devices revealed approximately 10% incidence of death at follow-up, perhaps
due to rapidly progressive restenosis. This led to the recommendation of rou-
tine angiography at 3-4 months after ULMCA intervention. However, its practi-
cal utility after ULMCA stenting is controversial. We present complete one-year
follow-up of first 120 consecutive high-risk cases of ULMCA stenting deemed
unsuitable for CABG.
Methods: Baseline: mean age 82±6 yrs, female 42%, mean LVEF 31±14%,
GP inhibitors in 76%, and elective IABP in 34%. Stenosis location: ostium in
25%, body/distal in 60%, and bifurcation in 15%. All patients underwent stent-
ing, 89% after rotablation.
Results: Procedure was successful in all patients without any major in-hospital
complications. Vascular complications occurred in 3%. Mean reference vessel
diameter was 3.81±0.81 mm, MLD pre-procedure 1.12±0.36 mm and post-
procedure 3.67±0.52 mm. CK-MB elevation occurred in 21%, with >5x normal
in 4%. All patients were discharged alive at a mean duration of 6±5 days. At
one-year follow-up there have been 16 deaths: 8 cardiac (4 CHF, 2 MI, 1 ar-
rhythmia, 1 stent thrombosis), 8 non-cardiac (3 CVA, 3 pneumonia, 1 hyper-
kaliemia, 1 neoplasm). A total of 14 patients (12%) required repeat intervention
for recurrence of angina, heart failure, or positive non-invasive testing. On mul-
tivariate analysis, bifurcation lesion intervention (OR 4.2; 95% Cl 2.2-6.8) and
diabetes (OR 2.4; 95% Cl 1.8-3.2) were independent predictors of restenosis.
No patients underwent CABG or had sudden death at follow-up. Protocol man-
dated angiography was done in 42 asymptomatic patients and none had >70%
stenosis of LMCA.
Conclusion: Present prospective careful observation suggests that ULMCA in-
stent restenosis always manifests clinically. Extremely low incidence of sudden
death at follow-up may obviate the need of routine follow-up angiography in
these high-risk ULMCA patients. Whether this observation can be generalized
to all ULMCA stent patients needs to be determined.

P480 Is there collateral flow in normal coronary arteries?

K. Wustmann, S. Zbinden, F.R. Eberli, B. Meier, C. Seiler. Inselspital Bern,
Swiss Cardiovascular Centre, Bern, Switzerland

Background: Pathologic studies in the past hundred years have described the
human coronary circulation to be with or without anastomoses between differ-
ent vascular regions. In time of first experiences in therapeutic arteriogenesis in
the human coronary circulation, it is unknown if there is collateral flow via pre-
existing anastomoses in vivo amongliatients (pts) with angiographically normal
coronary arteries.
Methods: In 100 pts collateral flow index (CFI, no unit) was measured in
coronary arteries without any stenoses. CFI was determined by simultaneous
measurement of mean aortic pressure, central venous pressure and coronary
wedge pressure via sensor-tipped guidewire at the end of 1-minute occlusion.
Patients were subdivided into two groups according to angiographically deter-
mined absence (51 pts) or presence (49 pts) of stenotic lesions in vessels other
than that undergoing collateral measurement.
Results: CFI in 100 pts (61 ± 10
years, men/women 69/31) averaged
0.18±0.08 in a normal gaussian pat-
tern, figure. In the two groups differ-
ences in CFI (0.19 ± 0.10 vs. 0.17
±0.07), absence of angina (13/51
vs. 13/49) and pathological intracoro-
nary ECG-changes during measure-
ment (10/51 vs. 7/49) were not signif-
icant (ns). CFI in the recipient vessels
LAD/LCX/RCA was 0.17 ± 0.08/0.19
± 0.09/0.17 ± 0.08 (ns).
Conclusions: These findings sug-
gest, that there is flow in preexisting
collaterals even in pts with angiographical entirely normal coronary arteries.
This is in contradiction to common knowledge indicating that coronary anasto-
moses develop de novo in a myocardial area jeopardized by ischemia.
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P481 Collateral pathway anatomy and collateral function:
a new angiographic grading validated by invasive
measurement of collateral function

G.S. Werner, R. Surber, S. Heinke, B.M. Richartz, M. Ferrari, H.R. Figulla.
Friedrich-Schiller-University, Klinik Innere Medizin III, Jena, Germany

Background: A valid angiographic characterization of collaterals would be of
clinical relevance for the evaluation of new therapeutic modalities to induce
collateral growth. These semiquantitative angiographic gradings require a vali-
dation through invasive parameters of collateral function.
Methods and Results: In 78 patients with total chronic occlusion (TCO) of a
major coronary artery (duration>2 weeks) collaterals were assessed angio-
graphically according to their anatomical location, the apparent size of the
visible collateral connection (grade 0 no continuous connection, 1 fathom-
like continuous connection, 2 side-branch-like connection), and the criteria of
recipient segment filling (Rentrop grading). Collateral function was quantita-
tively assessed by simultaneous Doppler flow (average peak velocity APV)
and coronary pressure (PD) recording distal to the occlusion before recanal-
ization. A collateral resistance index (RColl) was calculated. After antegrade
flow was restored for at least 30 minutes recruitable collateral flow was mea-
sured during a final balloon inflation. There was no difference in RColl with
respect to the anatomical location. Rentrop grade 3 filling was associated with
a lower RColl than grade 2 (5.79±2.21 vs. 9.66±6.47 mmHg/cm/s; p=0.011).
The 3 collateral connection grades could discriminate collaterals with dis-
tinctly different collateral function (0: 14.71±7.27; 1: 7.75±4.42; 2: 5.07±2.22
mmHg/cm/s; p<0.001). Also the recruitable collateral function was better pre-
served in collateral connections of grade 2 with a lower RColl (0: 34.33±20.41;
1: 18.78±12.08; 2: 8.96±5.16 mmHg/cm/s; p<0.001).
Conclusions: The collateral size, and not the anatomical location, is the best
predictor of collateral function. Side-branch like sized collaterals are also those
which remain immediately recruitable after recanalization of a TCO, whereas
smaller collaterals may not provide protection during acute reocclusion.

P482 Intravascular elastography detects the weak vulnerable
plaque

J A. Schaart, C.L. de Kortet, F. Mastikl, C. Strijder 2 , G. Pasterkamp 3 ,

R.A. Baldewsing t , P.W. Serruys t , A.F.W. van der Steen t . t Erasmus
University, Thoraxcenter, Department of Cardiology, Rotterdam, Netherlands;
2 lnstitute of the Netherlands, Department of Interuniversity Cardiology,
Utrecht, Netherlands; 3 University Medical Center, Department of Cardiology,
Utrecht, Netherlands

The cap of a vulnerable plaque is the weakest link, which can rupture due
to increased strain. Intravascular elastography is a new technique to measure
local strain in a plaque. Finite element modeling of cap thickness related to
stress showed an inverse relationship between these components. Since stress
and strain are closely related, a relationship between strain and cap thickness
should exist.
Methods: Coronary artery specimens, collected after autopsy, were evaluated
for their morphological properties in a water-tank at different intraluminal pres-
sures (80 and 100 mm Hg)with standard intravascular ultrasound catheters and
an elastographic workstation.
Selected segments were stained on the presence of collagen and fat, smooth
muscle cells and macrophages. In histology a vulnerable plaque was defined
as plaque with a thin cap with moderate/heavy macrophage infiltration and a
plaque that consisted for at least 40% of atheroma. In elastography, vulnerable
plaque was defined as a high strain region on the surface of the plaque with an
adjacent low strain region.
Results: In 24 diseased coronary arteries, we studied 54 crossections. 23 vul-
nerable plaques and 31 non-vulnerable plaques were found in histology. The
relation between cap thickness and strain is inverse. A curve estimation, based
on finite element modeling, showed a R 2 =0.68 with a p <0.0001 (see fig). It
should be notified that a cap > 400 µm results in a strain < 1%, while the data
are more scattered for lower cap thickness.

Relation strain vs. cap thickness.

Conclusion: Intravascular elastography detects high strain regions in vulner-
able plaques, which correlate with the thickness of the cap of plaques. This is

the in vitro proof of a former described finite element model on human coronary
vessels.

P483 What is the pathophysiological significance of
myocardial bridging in patients with chest pain but
normal coronary arteries?

H. Teragawa, K. Matsuda, Y. Fukuda, K. Ueda, H. Hirao, T. Yamagata,
H. Matsuura, K. Chayama. Hiroshima Univ. School of Medicine, First dept. of
Internal Medicine, Hiroshima, Japan

Background: Myocardial bridging (MB) is occasionally observed by coronary
angiography in patients with chest pain despite having normal coronary arter-
ies. However, the pathophysiological significance of MB is unclear. Therefore,
we investigated whether the occurrence of MB was associated with any clinical
or angiographic parameters, in such patients. Methods: One hundred fourteen
patients with chest pain despite having normal coronary arteries were evalu-
ated. On echocardiography, the left ventricular mass index (LVMI) was calcu-
lated according to the formula of Devereux and Reichek, and left ventricular
hypertrophy was defined as on LVMI >110 g/m 2 for women and >134 g/m2 for
men. On coronary angiography, a spasm-provocation test was performed by
infusing acetylcholine into the left coronary artery. The test result was defined
as positive when the diameter of the coronary artery decreased by 50% and
ST segment changes were documented. MB was defined as a >15% reduc-
tion in coronary arterial diameter during systole after intracoronary injection of
nitroglycerin. The patients were divided into two groups based on whether MB
was present (Group I) or not (Group II). Results: MB was observed in 41 pa-
tients (36%) (Group I) and was located at the mid-segment of the left anterior
descending coronary artery in all of them. The percentage of men was greater
(Group 1 78% vs. Group 11 45%: p = 0.0007) and the body mass index was
smaller (Group 123.6±0.3 vs. Group 1125.1±0.4: p = 0.0169) in Group I than in
Group II. LVH tended to be less common in Group 1(29% vs. 47% in Group II:
p = 0.0707). Coronary spasm was induced more frequently in Group 1 (30/41,
73%) than in Group 11(29/73, 40%) (p = 0.0006). Multivariate regression analy-
sis using these factors demonstrated that a positive spasm-provocation test (p
= 0.0035) and male gender (p = 0.0037) were associated with the presence of
MB
Conclusions: These results suggest that MB correlates with a positive spasm-
provocation test, independently of gender difference, in patients with chest pain
despite having normal coronary arteries. Thus, MB may increase the risk of
coronary spasm in such patients.
3

P484 Haemodynamic effects of aqueous nitric oxide
solutions applied directly into human coronary
circulation

M. Kelm', J. Rath 1 , P. Kleinbongard 1 , T. Rassaf 1 , M. Preik 1 , B E. Strauert
t Universitatsklinikum Dusseldorf, Kardiologie, Pneumologie, Angiologie,
Dusseldorf, Germany,, 2LSU Health Sciences Center, Dep. of Molecular and
Cellular Physiol, Shreveport, United States of America

In saline perfused isolated heart models nitric oxide (NO) has been shown to
dilate vessels and to inhibit platelet function, both effects highly desirable dur-
ing percutaneous intervention (PCI) in patients with coronary artery disease
(CAD). Whether or not NO applied directly into human coronary circulation ex-
erts biological effects is unknown so far. Therefore, the aims of our study were:
(i) to develop a method for reproducible production of sterile solutions con-
taining authentic NO, (ii) to find a save mode of intracoronary (ic.) application,
and (iii) and to characterize potential dilatory effects in conduit and resistance
coronary arteries. Methods: Changes in coronary blood flow (CBF) were quan-
tified by quantitative coronary angiography (QCA) and intracoronary Doppler
guide wires (ICD) in 13 patients without flow limiting CAD after application of
either saline controls, aqueous NO solutions (NO,1 —6 cmol), adenosin (ADO,
2.4mg/min) or isosorbiddinitrate (ISDN, 0.3 mg) in random order. Results: NO
dilated epicardial arteries in a dose-dependent manner up to 10+1%, equiva-
lent to that seen upon ISDN. In parallel average peak velocity (APV) increased
from 21 to 51+4 cm/s. Thus NO dilated coronary microvasculature to almost
the same degree as seen after infusion of adenosine, whereas ISDN increased
APV only slightly. Consequently, coronary blood flow increased according to
the following rank order: NO and ADO > ISDN, whereas saline controls were
without effect. Surprisingly, NO induced increases in CBF lasted much longer
than expected from its biochemical life span in human blood. Systemic pa-
rameters such as heart rate or blood pressure remained unaffected • after ic.
application of aqueous NO solutions. Conclusions: Aqueous NO solutions can
be applied directly into human coronary circulation and dilate uniformly epicar-
dial and resistance arteries increasing coronary blood flow severalfold. These
findings offers the avenue to selectively increase local NO stores within the
coronary circulation without exerting systemic side effects, representing a new
and attractive approach during percutaneous coronary interventions in patients
with CAD.
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P485 Impaired dilator response to atrial natriuretic peptide
of coronary resistance vessel in patients with
hyperinsulinaemia

T. Ashikaga', M. Nishizaki 2 , M. Arita 2 , N. Yamawake 2 , H. Fujii 2 , M. Hiraoka 3 ,

Y Kishi 4 , M. Isobe 4 . t Kanagawa-ken, Japan; I Yokohama Minami Kyosai
hospital, Department of Cardiology, Kanagawa-ken, Japan; 3 Tokyo Medical
and Dental University, Department of Cardiovascular Diseases, Tokyo, Japan;
4 Tokyo Medical and Dental University, Department of Cardiology, Tokyo, Japan

Background: Hyperinsulinemia (HI) was suggested as one of risk factors in
coronary artery disease. We investigated whether functional abnormality exists
in coronary reactivity in HI without any significant coronary stenosis.
Methods: We performed 75g oral glucose tolerance test (OGTT) and coronary
flow study in 32 patients with angiographically normal coronary arteries. Epi-
cardial artery vasoactivity to acetylcholine was used to assess endothelial func-
tion. Coronary blood flow responses were evaluated by intracoronary Doppler
flow velocity recordings and quantitative angiography. HI was diagnosed as a
fasting serum concentration exceeding 20mU/L or as a peak serum concen-
tration exceeding 150mU/L during the OGTT. 50ug of adenosine triphosphate
(ATP), 1mg of isosorbide dinitrate (ISDN) and 0.05mg/kg of atrial natriuretic
peptide (ANP) were intracoronary administered in the middle segment of left
anterior descending coronary artery in patients with HI (N=10, 57± 8yrs, 5
males) and normoinsulinemia (NI) (N=22, 61±7yrs, 16 males).
Results: Arterial blood pressure was not changed during the study. Epicardial
artery vasoactivity to acetylcholine was reduced in HI, but statistically not signif-
icant. Resting average peak velocity (APV) and coronary flow reserve with ATP
(13.6±3.8 cm/s, 3.1±0.9) were similar to HI group (12.5±2.2cm/s, 3.3±0.4).
In NI group, APV with ISDN (37.6±8.7cm/s) and ANP (36.3±9.7cm/s) were
similar. In contrast, APV with ANP (27.6±10.2cm/s, p<0.001) was significantly
blunted compared to ISDN (40.0±10.5cm/s) in HI group. Epicardial artery va-
soactivity to ISDN and ANP did not differ between the two groups.
Conclusion: These results indicate the impaired dilator response to ANP not
ISDN on coronary resistance vessel in HI. ANP receptor may be impaired even
in the stage of mild endothelial dysfunction in HI.

CONGENITAL HEART DISEASE IN GROWN UP

P486 Pulmonary artery root dilatation in Marfan syndrome:
quantative assessment of an unknown criterion

G.J. Nollen 1 , K.E. van Schijndel 2 , J. Timmermans 3 , M. Groeninkl,
J.O. Barentsz 4 , E.E. van der Walls, J. Stokers, B.J.M Mulder'. ±Academic
Medical Center, Cardiology Dept., Amsterdam, Netherlands; 2Academic
Medical Center, Cardiology Dept., Amsterdam, Netherlands; 'University
Medical Center St Radboud, Cardiology, Nijmegen, Netherlands; 4 University
Medical Center St Radboud, Radiology, Nijmegen, Netherlands; 'Leiden
University Medical Center, Cardiology Dept., Leiden, Netherlands; 6Academic
Medical Center, Radiology Dept., Amsterdam, Netherlands

Background: Dilatation of the main pulmonary artery is one of the established
criteria for the diagnosis of Marian syndrome. However, the prevalence and
prognosis of pulmonary artery dilatation in Marian syndrome is still unknown.
Purpose of this study was to assess main pulmonary artery dimensions in nor-
mal subjects and in patients with Marfan syndrome.
Methods: Fifty Marfan patients (mean age 33 (10) years, 34 men, 16 women)
and 15 matched control subjects (mean age 28 (4) years, 9 men, 6 women)
underwent cardiac magnetic resonance imaging. Pulmonary artery dimensions
were obtained on axial spin echo images at two different levels: 1) the level of
the pulmonary artery root, and 2) the level of the pulmonary artery bifurcation.
Results: Upper limits of normal (mean + 2 SD) at the pulmonary root and
at the pulmonary artery bifurcation were 34.8 mm and 28.0 mm, respectively.
Pulmonary artery dilatation was demonstrated in 37 (74%, root) and 38 (76%,
bifurcation) of the 50 Marfan patients. There was a good correlation between
pulmonary and aortic root diameter in non-operated Marfan patients (r =0.76).
Dimensions of pulmonary root were larger (38.4 mm, range 28.3 - 50.7 mm)
than dimensions at the pulmonary bifurcation (30.7 mm, range 21.4 - 38.5
mm, p<0.001). Marfan patients with aortic root replacement (n=35, root 39.7
mm, bifurcation 31.7 mm,) had significantly larger pulmonary artery dimensions
than non-operated Marfan patients (n=15, root 35.5 mm, bifurcation 28.5 mm,
p<0.01).
Conclusion: In the majority of Marfan patients the main pulmonary artery, par-
ticularly the pulmonary root, was dilated. Pulmonary artery dimensions were
significantly larger in Marten patients with aortic root replacement than in non-
operated Marfan patients. These findings suggest that dilatation of the pul-
monary root increases with progressive involvement of the cardiovascular sys-
tem in Marfan patients. Although, until now, main pulmonary artery aneurysm
and dissection are rare, they may become of more clinical relevance in the near
future because of increased longevity in Marfan patients.

P487 Pregnancy among women with ASD: objective versus
subjective quality of life

J. Roos-Hesselinkl, E.H.M van Rijen 2 , A.E. van den Bosch 3 , E.M.W Utens 2 ,

F.J. Meijboom 3 . t Academic hospital Dijkzigt, cardiologie, BA 308, Rotterdam,
Netherlands; 2 Erasmus Medical Centre, Child Psychiatry, Rotterdam,
Netherlands; 'Erasmus Medical Centre, Cardiology, Rotterdam, Netherlands

Background: The long-term outcome after surgical ASD closure in childhood
studied in our "Rotterdam Quality of life" study is excellent. There are no
cardiac-related deaths and we found a very low morbidity after long-term follow-
up. As the female patient enters adulthood, questions arise on the different
aspects of pregnancy.
Aim: The purpose of this study is to analyse pregnancy data of women with
ASD closure compared to the normal Dutch population.
Methods: We investigated the long-term outcome (20-35 years) of a cohort of
90 consecutive patients operated in the period 1968-1980 in our centre, with
ASD closure in childhood (< 15 years) with respect to pregnancy and psy-
chological aspects concerning pregnancy and compared these results with the
Dutch population.
Results: From the 53 female patients participating in the study, 27 patients
had child(ren) (50.9%). In total there were 69 pregnancies, which resulted in
the birth of 50 children, 18 miscarriages and 1 abortion. One child was born
with congenital heart disease (ASD). Pregnancy data of the normal Dutch pop-
ulation is derived from the Central Bureau for Statistics (CBS). In table 1, per-
centages of first successful pregnancy are shown for both female ASD patients
and the Dutch female population.

Age (yr.) <24 25-29 30-34 >35 Total

ASD 3.8% 32.0% 15.1% 0% 50.9%
CBS 13.4% 30.4% 27.7% 8.5% 80%

Of the 26 female patients who had not had children, 14 (54%) had negative
expectations for having children in the future. Of all female patients, 25% felt
their heart defect to be a limiting factor in having children; the greatest concern
was that their offspring also would have a congenital heart defect. Of the 37
male patients, only 35% had child(ren) until now.
Discussion: Only 50.9% of our female patients had children compared to 80%
in the normal Dutch population (p<0.0001). Since the objective health is very
good, psychological aspects may play an important role in this striking dif-
ference in occurrence of pregnancy, especially the fear for congenital defects
in the offspring seems important and needs further attention. Conclusion: Al-
though the survival and long-term physical outcome is excellent after surgical
closure of ASD at young age, psychological barriers exist, resulting in signifi-
cantly less pregnancies than expected.

P488 Mid-term follow-up of haemodynamic effects of
pulmonary valve replacement in adults late after repair
of tetralogy of Fallot

A. van Stratent, H.W. Vliegen 2 , A. de Roos', J. Ottenkamp 3 , E.E Van der
Wall z, M.G. Hazekamp 4 . t Leiden University Medical Center, Radiology, C2-S,
Leiden, Netherlands; 2Leiden University Medical Center, Cardiology, Leiden,
Netherlands; 3Leiden University Medical Center, Pediatric Cardiology, Leiden,
Netherlands; 4 Leiden University Medical Center, Cardiothoracic Surgery,
Leiden, Netherlands

Background: Pulmonary regurgitation (PR) late after total correction for tetral-
ogy of Fallot may lead to progressive right ventricular (RV) dilatation and an
increased incidence of severe arrhythmias and sudden death. Pulmonary valve
replacement (PVR) long after repair of Tetralogy of Fallot (TOF) leads to rapid
improvement of RV function. Whether further improvement after 6 months from
PVR occurs, is unknown. In this study, magnetic resonance imaging (MRI) was
used to assess the effect of PVR on RV function and PR up to 18 months after
PVR.
Methods and Results: Nineteen consecutive adult patients who underwent
PVR in our institution between 1998 and 2001 were studied. Median age at ini-
tial repair was 5.0 ± 4.2 years (range 0.4 to 21.0) and median age at PVR was
29.2 ± 9.0 years (range 17.0 to 45.6). Cardiac MRI was performed 6.1 f 3.4
months before and 7.9 ± 2.4 months and 13.8 ± 5.9 after PVR. Preoperative
PR was 46% (range 25-64%). After PVR, 4 out of 19 patients (21 %) showed
mild residual PR. One year later, 6 out of 19 (32%) patients had mild PR. RV
end-diastolic volume (RVEDV) decreased from 308 ± 99 ml to 206 f 53 ml
(p<0.001) to 193 ± 54 ml (p=0.25) and RV end-systolic volume (RVESV) de-
creased from 177 ± 70 ml to 113 ± 37 ml (p<0.001) to 103 ± 36 ml (p=0.12).
RVEF increased slightly from 44 to 45 to 49% (not significant).
Conclusion: In adult patients late after total correction of TOF, improvement of
right ventricular function is predominantly achieved in the first year after PVR.
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P489 Right ventricular function before and after pulmonary
valve replacement in adults late after repair of tetralogy
of Fallot

A. van Straten 1 , H.W. Vliegen 2 , A. de Roost, J. Ottenkamp 3 , E.E. Van der
Wall 2 , M.G. Hazekamp 4 .'Leiden University Medical Center, Radiology, C2-S,
Leiden, Netherlands; 2Leiden University Medical Center, Cardiology, Leiden,
Netherlands; 3Leiden University Medical Center, Pediatric Cardiology, Leiden,
Netherlands; 4Leiden University Medical Center, Cardiothoracic Surgery,
Leiden, Netherlands

Background: Pulmonary regurgitation (PR) late after total correction for tetral-
ogy of Fallot (TOF) may lead to progressive right ventricular (RV) dysfunction
and an increased incidence of severe arrhythmias and sudden death. Timing
of pulmonary valve replacement (PVR) is subject to discussion since the effect
on RV function in adults is unclear.
Purpose: In this study, magnetic resonance imaging (MRI) was used to assess
the effect of PVR on RV function and PR. Clinical improvement was established
by means of the NYHA classification
Methods and Results: 26 Adult patients who underwent PVR in our institution
between 1998 and 2001 were studied. Median age at initial repair was 5.0 ±
4.2 years (range 0.4 to 21.0) and median age at PVR was 29.2 ± 9.0 years
(range 17.0 to 45.6). Cardiac MRI was performed at a median of 5.1 ± 3.4
months before and 7.4 ± 2.4 months after PVR. Mean preoperative PR was
46 ± 10% (range 25-64%). After PVR, 20 out of 26 patients (77%) showed
no residual PR, one patient had moderate residual PR and 5 patients mild
PR. RV end-diastolic volume (RVEDV) decreased from 305 ± 87 ml to 210
± 62 ml (p<0.001) and RV end-systolic (RVESV) decreased from 181 ± 67
ml to 121 ± 58 ml (p<0.001). No significant change was found in RV ejection
fraction (RVEF) (42 vs. 42%). We introduced a new method to correct RVEF
for regurgitations and shunting (RVEFcor=pulmonary forward flow-pulmonary
regurgitation (ml)/RVEDV). This parameter increased from 25.2 ± 8.0% to 43.3
± 13.7% (p<0.001). Mean validity class increased from 2.0 to 1.3 (p<0.001).
Conclusion: In adult patients with PR and RV dilatation, late after total correc-
tion of TOF, RVESV decreased and RVEFcor increased dramatically, indicating
an overall improvement of RV function. This is in accordance with our finding
of improved validity. We therefore advocate a less restrictive management con-
cerning PVR.

P490 QRS duration at rest predicts maximal exercise
performance in adult patients with repaired tetralogy of
Fallot

W. Budts 1 , L. Vanhees 1 , R. Fagard 1 , F. Van de Werf 1 . 1 UZ Leuven,
Cardiology, Leuven, Belgium; 2UZLeuven, Cardiac Rehabilitation, Leuven,
Belgium

Background: A right bundle branch block (RBBB) is found in most of the pa-
tients with repaired tetralogy of Fallot (TF). When the QRS complex exceeds
180 ms or prolongs progressively over time, the incidence of sudden cardiac
death increases. We wondered if QRS duration could predict maximal exercise
capacity (Wmax, Watt) or maximal oxygen consumption (peak V02, ml/min).
Methods: Thirty five TF patients with RBBB were examined. QRS duration on
V1 (ms)was measured at rest. The right ventricular diameter in parasternal and
apical short axis were measured by transthoracic echocardiography. Via color
Doppler pulmonary and tricuspid regurgitation (scale 0-4/4) were quantified.
Wmax and peak V02 were obtained during a bicycle stress test (protocol: 20
Waft + 20 Watt/min). Cardiac output (CO, I/min) at rest and at 100 W were
measured by CO2 rebreathing. Stroke volume (SV, ml) was calculated. Simple
linear regression analysis was used to describe the correlation between QRS
duration and Wmax, peak V02, CO and SV. Multiple linear regression anal-
ysis was used to identify the continuous independent variables obtained by
echocardiography and influencing the QRS duration. Kruskal Wallis test was
performed to evaluate the relation of the nominal echocardiograhic variables
on QRS duration. Statistical significance was defined as P<0.05.
Results: Thirty patients (25 male, 5 female; age 25±7 y, mean±SD) were
selected; five patients could not pass the anaerobic threshold and were ex-
cluded. The right ventricular dimensions (parasternal and apical short axis)
were 2.7±0.5 cm and 3.8±0.8 cm, respectively. QRS duration, Wmax and peak
V02 were 156±20 ms, 194±49 Watt and 2191±576 ml/min, respectively. QRS
duration correlated with Wmax and peak V02 (R 2=0.35 and R2 =0.18, respec-
tively, P<0,05). The apical short axis diameter of the right ventricle was iden-
tified as a predictable variable of QRS duration. No significant correlation was
found between the severity of pulmonary or tricuspid regurgitation and QRS
duration. No significant correlations were found between CO at rest and at 100
W (4.6±1.6 and 16.6±3.7 I/min, respectively) and QRS duration. QRS duration
and SV at 100 W (134±31 ml) were correlated positively (R2 =0.55, P<0.05).
Conclusions: Adult patients with repaired TF and RBBB have a reasonable
exercise performance. QRS duration itself seems to be a strong predictor of
maximal exercise capacity. We suggest that earlier activation of the left ventricle
in repaired TF patients can result in maintenance of the exercise tolerance.
Further investigation is planned to confirm this hypothesis.

P491 QRS-width longitudinally measured in congenital heart
disease

J.W. Roos-Hesselink, F.J. Meijboom, S.E.0 Spitaels, R. van Domburg,
M.L. Simoons. Erasmus Medical Centre, Cardiology, Rotterdam, Netherlands

Background: ventricular arrhythmias play a major role in the morbidity and
mortality of patients after surgical correction of congenital heart defects. From
the literature it is known that QRS-width is a predictor for ventricular arrhythmias
in patients with corrected tetralogy of Fallot. If this is true for other congenital
defects is not known. Also the changes over time in the QRS-width may be an
important factor in the prediction of these arrhythmias.
Methods: A cohort of 351 patients with diagnosis ASD, VSD, PS, tetralogy of
Fallot and transposition of the great arteries is longitudinally studied. All pa-
tients were operated in childhood (<15 yr.) in our centre, between 1968 and
1980. Mean age at operation was 5 yr., with a mean follow-up of 26 yr. The
QRS-width is measured in 1990 and in 2000.
Results: QRS-width changed from mean 101 (range 60-200) in 1990 to 113
(range 70-200) in 2000.In the tetralogy of Fallot group the increment was larger
then in the other groups. Sustained ventricular tachyarrhythmias occurred in
5% between 1990 and 2000, also more in the tetralogy of Fallot group (see
table).

ASD 	 VSD	 PS 	 TGA	 TOF

Number of pts 91 95 37 51 77
QRS 1990 (msec) 88 100 94 95 121
QRS 2000 (msec) 97 113 108 110 137
QRS-increment 9 13 14 15 16
VT'90-2000(%) 4.4 2.1 2.7 7.8 9.1
Mort'90-2000(%) 1 4 3 4 3

Conclusion: QRS-width increases over time, but there were clear differences
in the different diagnosis groups of patients with congenital heart disease. In
the ASD-group the QRS-width-increment is significantly less, and in the tetral-
ogy of Fallot patients the QRS-width-increment is more pronounced (p=0.004).
A relation was found between QRS-width-increment and the occurrence of sus-
tained ventricular tachyarrhythmias.

P49 Ventilatory response and pulmonary gas exchange at
rest and during exercise in patients after the fontan
operation

H. Ohuchi, H. Ohashi, J. Park, A. Miyazaki, Y. Ono, O. Yamada, S. Echigo.
National Cardiovascular Center, Pediatrics, Osaka, Japan

Background: Although abnormal pulmonary circulation, lung function and res-
piratory response during exercise are well known characteristics in Fontan pa-
tients, the relationships between these impaired functions have not been well
established.
Methods and Results: Pulmonary function and cardiopulmonary exercise
tests were performed in 95 Fontan patients (mean age = 13.6 years, atri-
opulmonary connection in 29, total cavopulmonary connection in 66) and 44
controls. Vital capacity (VC) and diffusion capacity were significantly lower in
Fontan patients than in controls. VC was associated with the number of surgi-
cal procedures and decreased significantly during follow-up, being significantly
related to the higher frequency and smaller tidal volume (respiratory pattern)
during exercise, while did not relate to the dead space ventilation (VD/VT), ven-
tilatory equivalent for CO2 production (ventilatory efficiency) or peak oxygen
uptake. Rest and exercise minute ventilation was accelerated and the VDNT
was higher during exercise in Fontan patients. Lower arterial saturation was
related with accelerated ventilation, resulting lower resting PaCO2 and resting
arterial gas tensions and alveolar ventilation to CO2 production ratio, not the
types of repair or VC, determined Pa02 and PaCO2 dynamics during exercise.
Fontan patients with left ventricular type had higher diffusion capacity, superior
ventrilatory efficiency and peak oxygen uptake compared with those without.
Conclusions: After the Fontan operation, progressive restrictive ventilatory im-
pairment determines the exercise respiratory pattern. Resting slight but signif-
icant hypoxia and high VDNT during exercise have a great impact on accel-
erated ventilation. However, the ventricular morphology rather than the lung
volume or respiratoty pattern have a greater impact on not only their exercise
capacity but exercise ventilatory efficiency.
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P493 Quality of life of long-term survivors after Fontan
operation for tricuspid atresia: a national study

J. Ottenkamp', R. Wolff 1 , J.L.M. Strengers 2 , A.C. Cromme-Dijkhuis 3 ,

T.M. Hoorntje 4 , R. Tanks 5 , M. Kamphuis 1 -6 . 'Pediatric CardiologiyCAHAL,
Amsterdam-Leiden, The Netherlands; 2 Groningen, The Netherlands;
3Rotterdam, The Netherlands; I Utrecht, The Netherlands; 5Ni/megen, The
Netherlands; 6 TNO-Prevention and Health Leiden, The Netherlands

Introduction: between 1972 and 1990 86 patients with tricuspid atresia under-
went Fontan surgery in The Netherlands. 20 Years survival is 66%. What are
the consequences for daily life of the long-term survivors?
Aim of the study: to measure subjective health status and health related quality
of life (HRQOL) as well as vocational situation late after surgery (follow-up at
least 12 yrs).
Material and Methods: of the 86 patients 29 died and 2 were lost to follow-up.
Of the remaining 55 (mean follow-up 20.5 yrs) 27 (15-44 yrs, mean 26.7 yrs,
median 26 yrs, 15 male) participated in the study by returning completed SF-
36 and TAAQOL (HRQOL with subjective view on physical, emotional, cognitive
and psychosocial functioning) questionnaires.
Results: significant lower scores for SF 36 role functioning emotional (p<0.05)
and physical functioning, role functioning physical, vitality, general health per-
ceptions, social functioning, mental health (all p<0.001) were found. Also com-
pared to norm values the TAAQOL showed only significant lower values for
vitality (p<0.05) and gross motor functioning (p<0.001). 37% had a paid job,
working more than 15 hrs per week. 41 % had complete unemployment benefit.
Conclusion: long-term survivors of Fontan surgery experience a limited health
status, but a satisfying subjective quality of life. Employment figures are disap-
pointing. Improved counselling aiming at highest education possible is impor-
tant and vocational guidance is mandatory.

P494 Cardiorespiratory function in patients with
Eisenmenger syndrome

M. Westhoff-Bleck 1 , C. Cecconi 1 , I. Luhmer 2 , J.S. Bleck 3 , G.P. Meyer',
H. Drexler'. ' Medizinische Hochschule Hannover, Cardiology and Angiology,
Hannover, Germany; 2Medizinische Hochschule Hannover, Pediatric
Cardiology, Hannover, Germany; 3Medizinische Hochschule Hannover,
Gastroenterologie, Hannover, Germany

Interpretation of cardiopulmonary exercise testing (CPET) in patients with sec-
ondary pulmonary hypertension still needs to be elucidated. We evaluated the
influence of anemia, reduced ventricular function and pulmonary function on
exercise tolerance.
Method: 21 Patients (P) (29.2±8.1 y, 13f, 8m) performed a progressively
increasing work rate (WR) (10Watt/2min) CPET to maximum tolerance.
Maximum oxygen uptake (PeakVO2), WR, ratio of 02 uptake toWR in-
crease (DVO2/DWR), ventilatory efficiency (ventilationVENCO2; VE/ V02)
and minimal 02 saturation during exercise were calculated These parame-
ters were correlated with mean corpuscular haemoglobin concentration (MCH)
haemoglobin, haematocrit and with forced vital capacity (VC) and forced expi-
ratory volume (FEV1).
Results: No adverse events occurred. 3 P with echocardiographically
assessed severely reduced ventricular function had a significantly re-
duced PeakVO2 (10.1±1.1 vs 15±2.8ml/kg/min,p=0.018) and DVO2/DWR
(20 Watt)(4.9 ±0.6 vsl5.3±4.6mlO2/Watt; p=0.009).In P (n=5) with ane-
mia (MCH<28pg) had a significantly reduced PeakVO2 (12.3±1.5 vs
15.1±3.2ml/kg/min,p=0.017), maximum WR (28.8±8 vs. 43.1±16.6 Watt;
p=0.02) minimal saturation during exercise (62.8±6.8 vs. 74.1±12.7%:
p=0.039). VENO2 was significantly increased (49.4±9.9 vs. 35.8±12;p=0.017)
whereas DVO2/DWR (20Watt) was not significantly reduced. All P had a slightly
reduced VC (67.2±16.7%) and normal FEV1 (72.7±12.7%). Both did not cor-
relate with PeakVO2, WR, DVO2/DWR.
Conclusion: PeakVO2 is manly determined by ventricular function and ane-
mia. DVO2/DWR (20Watt) may be helpful in differentiating both entities. Slightly
to moderately reduced pulmonary function does not effect 02-uptake.

P495 Carotid and femoral intima-media thickness in adult
patients succesfully operated for aortic coarctation

J.W.J. Vriend 1 , E. De Groot 2 , H.W. Vliegen 1 , G. Veen°, D. Samson 1 ,

W.J. Stok 5 , J.J.P. Kastelein 2 , B.J.M. Mulder. 'Academic Medical Center,
Cardiology, Amsterdam, Netherlands; 2Academic Medical Center, Vascular
Medicine, Amsterdam, Netherlands; 3Leiden University Medical Center,
Cardiology, Leiden, Netherlands; 4 Free University Medical Center, Cardiology,
Amsterdam, Netherlands; 5Academic Medical Center, Physiology,
Amsterdam, Netherlands

Objectives: Structural changes and abnormal vascular reactivity persist in pa-
tients with aortic coarctation despite successful repair. This may be due to pre-
vious increased blood pressure in the pre-coarctatial arterial conduits and con-
tributes to the increased late morbidity and mortality in post-coarctectomy pa-
tients. B-mode ultrasound imaging can describe status and changes in intima-
media complex thickness (IMCT) of carotid and femoral arterial walls. Carotid
and femoral IMTC was investigated in normotensive adult post-coarctectomy
patients.
Methods: Carotid and femoral IMTC was measured in 26 normotensive
(31.7(SD9.1)yrs) successfully operated post-coarctectomy patients. Mean age
at operation was 9.5(range 0.8-22.1) years. Normotension was defined as a
daytime mean systolic blood pressure under 140mmHg as registered on 24
hour ambulatory blood pressure monitoring. Patients were compared to 26 age
and sex matched controls (33.9(9.9)years). A subject's IMTC was defined as
the averaged measurements of three right, three left carotid, and two left and
two right femoral arterial wall segments. In comparisons of the carotid and
femoral arterial IMTC's between patients and controls, the averaged per subject
IMTC measurements of each of the arterial conduits were used. Comparisons
were done with unpaired Student t-tests.
Results: Overall IMTC of the normotensive post-coarctectomy patients
(0.65(0.17)mm) was increased if compared to controls (IMTC=0.59(0.1 1) mm):
DIMT=0.06mm, p=0.002. Carotid IMTC was 0.70(0.10)mm in patients and
0.60(0.09)mm in controls: DIMT= 0.14mm, p<0.0001; however the femoral
IMTC's were similar: (0.56(0.10)mm in patients and 0.57(0.07)mm in controls:
DIMT=0.01 mm, p=0.64.
Conclusions: Normotensive, post-coarctectomy patients presented with in-
creased carotid IMTC, where the femoral IMTC is similar to controls. It may
be concluded that the vascular damage in post-coarctectomy patients is more
apparent in the vascular bed proximal of the former aortic coarctation. This find-
ing reflects the increased risk for cardiovascular and cerebral events in these
patients. Moreover, the results illustrate the need to investigate multiple vascu-
lar beds according to a standardized protocol in order to describe mechanism
of disease and improve disease prevention in those at vascular risk.

P496 Exercise-testing for the detection of hypertension in
adult post-coarctectomy patients

J.W.J. Vriend 1 , G.A. Montfrans vane, H.W. Vliegen 3 , G. Veen 4 ,

B.J.M. Mulder'. 'Academic Medical Center, Cardiology, Amsterdam,
Netherlands; 'Academic Medical Center, Internal Medicine, Amsterdam,
Netherlands; 3Leiden University Medical Center, Cardiology, Leiden,
Netherlands; °Free University Medical Center, Cardiology, Amsterdam,
Netherlands

Objective: Successfully operated aortic coarctation patients frequently show
a marked systolic hypertensive blood pressure reaction at exercise. In view
of this typical hemodynamic pattern, the question is warranted whether blood
pressure in daily life is normal, when office readings are low. We therefore deter-
mined whether exercise-testing in presumed normotensive adult patients after
successful repair of aortic coarctation can predict hypertension at 24 hour blood
pressure measurement.
Design and Methods: Seventy-three presumed normotensive, successfully re-
paired, adult post-coarctectomy patients (44 male; mean age 30, range 17-53
years; time after operation 22.9 years, SD 7.4) underwent a maximal, symptom
limited treadmill exercise test (Bruce protocol). Blood pressure (BP) was mea-
sured every 3 minutes by conventional RRK. Daytime BP (7:00-23:00) was as-
sessed by 24 hour ambulatory BP monitoring (Spacelabs 90207). Patients were
considered hypertensive when day mean systolic BP was above 140 mmHg. A
ROC-curve was constructed using maximal systolic BP during exercise as test
variable.
Results: Seventeen patients (23%) had daytime hypertension. Analysis of the
ROC-curve (area 0.789) revealed that in our patients a cut-off value of maximal
systolic BP during exercise above 188 mmHg had the highest sensitivity (82%)
and specificity (71%). Using day time BP above 135 mmHg as cut-off value, did
not result in significant better test characteristics (area 0.806).
Conclusions: Hypertension is a common finding even in presumed normoten-
sive and successfully corrected adult post-coarctectomy patients. Exercise-
testing can predict hypertension in the absence of 24 hour ambulatory blood
pressure measurement, however sensitivity and specificity are not very high. 24
hour ambulatory blood pressure measurement should be regularly performed
for early detection of hypertension in these patients, who already are at high
risk for cardiovascular complications.
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P497 Left ventricular remodelling and mechanics after
successful repair of aortic coarctation. Correlation with
blood pressure on exercise and ambulatory blood
pressure measurement

R. Crepaz 1 , C.R. Cristina Romeo 2 , E.B. Edoardo Bonsante 2 , R.C. Roberto
Cemin 2 , P.K. Peter Kno11 2 , W.P. Walter Pitscheider 2 , D.T. Diego Trevisan 1 .

'Cardiology, Bolzano, Italy; 2Regional Hospital Bolzano, Cardiology, Bolzano,
Italy; 'Regional Hopspital Bolzano, Biophysics, Bolzano, Italy

A good surgical repair of aortic coarctation (AoCo) does not always protect
from persistent systemic hypertension and left ventricular (LV) remodelling. In
52 normotensive patients (mean age 21.1 ± 10.5; range 2-40 years) followed
up after a successful repair of AoCo (mean age at coarctectomy 11.8 ± 10
years), we evaluated the LV remodelling, endocardial and midwall mechanics
by echo-Doppler, the trans-isthmic gradient and the systemic blood pressure at
rest/exercise and during ambulatory blood pressure monitoring (ABPM), in or-
der to identify factors that might predispose to persistent abnormalities. Cut-off
levels for LV mass index (Mi) and relative wall thickness (RWT) were defined
to assess LV geometry. The smallest diameter of the aorta was assessed by
magnetic resonance imaging (MRI) and calculated as percent narrowing com-
pared with the diameter of the aorta at the diaphragmatic level. The echocar-
diographic findings were compared with those of 142 controls (N).
In the AoCo group LV end-diastolic volume index (EDVi), Mi, MN ratio were
increased. The LV systolic chamber function estimated at endocardial (VCFc)
and midwall (mwVCFc) level was increased. The LV contractility estimated at
endocardial level was increased (Z-score > 95° percentile) in 13/52 (25%),
whereas that at midwall remained elevated in 10/52 (21%) patients. Twenty-
seven (52%) patients had normal LV geometry; among the other 25 with ab-
normal geometry, 4 (8%) had a pattern of concentric remodelling, 18 (34%) an
eccentric hypertrophy and 3 (6%) a concentric hypertrophy. Compared with
those with abnormal LV remodelling, the patients with normal LV geometry
are younger, had earlier surgical repaired, have lower systolic blood pressure
rest/exercise and during ABPM. Mi, MN ratio and RWT showed a significant
positive correlation with age, age at surgical repair, systolic blood pressure on
rest/exercise and ABPM (p < 0.01). These parameters are predictive of ab-
normal LV remodelling by multivariate analysis. In conclusion normotensive
patients after successful surgical repair of AoCo may have persistent abnor-
mal LV geometry and a hyperdinamic state. These persistent abnormalities are
more frequent in those who have undergone to late repair and who exhibit an
elevated systolic blood pressure on rest/exercise and ABPM.

P498 Hypertrofic adaptation of the right ventricle seems
important for exercise performance in mustard patients

H. Andersen, J.C. Nilsson 2 , B.A. Groenning 2 , B. Larsson 3 , J.R. Jacobsen',
L. Sondergaard 4 . ' H:S Rigshospitalet, Dept of Paediatrics, Copenhagen,
Denmark; 2H:S Hvidovre Hospital, Danish Research Centre of MRI,
Copenhagen, Denmark; 3H:S Bispebjerg Hospital, Team Danmark Test
Center, Copenhagen, Denmark; 4 H:S Rigshospitalet, Dep. of Cardiology,
Copenhagen, Denmark

Background Previously, transposition of the great arteries (TGA) was treated
by atrial switch procedures after which the right ventricle served the systemic
circulation. Although patients who have undergone such interventions are gen-
erally considered asymptomatic, it is well established that their exercise perfor-
mance is below normal values. It is uncertain, whether the ability of the right
ventricle to adapt to the systemic blood pressure by myocardial hypertrophy
influences exercise performance. The aim of the present study was to com-
pare right ventricular myocardial mass (RVM) with maximal oxygen consump-
tion (VO2max) in patients with TGA corrected by the Mustard procedure.
Patients and methods: Seventeen unselected patients (16 males and one fe-
male), age (median (range)) 19(10-29) years, were examined 18(9-25) years
after Mustard's procedure for TGA (age at operation 14 (10 - 48) months). RVM
was measured by magnetic resonance imaging using breath-hold cinemato-
graphic gradient-echo technique with the imaging plane in the true short axis
of the right ventricle (slice thickness 6 mm, no inter-slice gaps, TR 55 msec).
VO2max was determined by an individualized incremental bicycle ergometer
test with continuous measurement of metabolites. Criteria for maximal exercise
were exhaustion, V02 plateau reached or VCO2/VO2 > 1.1.
Results RVM index was (mean (SD)(range)) 94.5 g/m 2 (16.9) (56.3 - 120) and
VO2max was 1.90 I/min (0.73) (= 31.6 ml/min/kg (6.95)). Furthermore, we found
a positive correlation between RVM index and VO2max (r = 0.57, p = 0.02).
Discussion In contrast to left-sided ventricular systolic dysfunction, where the
degree of myocardial hypertrophy correlates with the severity of heart failure,
this study indicates that increased RVM index after atrial switch procedures
for TGA results in better ventricular function as measured by exercise per-
formance. However, it is uncertain what causes the large range in RVM in-
dex in Mustard operated patients. One explanation could be the angiotensin-
converting-enzyme genotype, which is known to be related to the degree of
myocardial hypertrophy in other settings of increased ventricular workload.

EVALUATION OF THE RESULTS OF CARDIAC SURGERY

P499 Two-years clinical and angiographic follow-up after a
traumatic coronary artery bypass

A. gerberl, M. Cisowski 2 , J. Drzewiecki 3 , A. Jaklik 3 , W. Kruczak 2 ,

M. Trusz-Gluza 3 , A. Bochenek 2 . ' Katowice, Poland; 'Silesian University
Medical School, 1st Department of Cardiosurgery, Katowice, Poland; 3Silesian
University School of Medicine, 1st Department of Cardiology, Katowice, Poland

Atraumatic Direct Coronary Bypass (ACAB) is a challenging, quickly developing
surgical technique, by which the internal mammary artery (LIMA) is harvested
and anastamosed to the left anterior descending artery (LAD), resulting in a
minimal cardiothoracic procedure, smaller number of in-hospital complications,
and better patients outcome.
A total of 200 patients with anginal symptoms of CCS 2.7 ± 0.4, and significant
LAD disease, who underwent coronary artery bypass grafting (with the use of
thoracoscopically harvested LIMA) at the 1st Department of Cardiac Surgery
since 1998, were included to prospective follow-up study.
Preliminary results comprise 79 patients, who underwent clinical and angio-
graphic control(mean observation period was 1.5 year). Major adverse coro-
nary events were observed in 5 patients (6.3%), and included: myocardial in-
farction (1 patient, 1.2%), aggravation of anginal status(4 patients, 5.0%). We
noted one death due to disseminated neoplasmatic disease, no neurologic
event was noted. An average patients anginal status was CCS I, ECG excer-
cise test was negative in 64 patients (81%), positive in 13 patients (16.4%), 4
patients were not able to perform stress test due to sceleto-muscular disorders.
Seventy eight patients (98%) stated their quality of life as very good and good.
Angiographic control of LIMA-LAD graft anastamosis was performed in 72 pa-
tients (91%). Patency of grafts was evaluated with the use of Fitz-gibbon scale:
64 patients (88%) had full patency of the graft (score A), in 4 patients (5.5%) we
found stenosis reducing distal anastamosis of the trunk more than 50% (score
B), only 2 patients (2.7%) had totally occluded grafts (score 0), one was treated
with PTCA of LAD. Coronary artery disease progression was observed in 14
patients (19.4%) who were treated with PTCA.
Conclusions: Excellent long term clinical and angiographic results can be
achieved with ACAB technique. ACAB is safe and effective method of treat-
ment in proximal LAD lesions, thus it may be the treatment of choice in patients
with a high risk of stent restenosis. We believe, that with increasing surgery
experience, ACAB approach will have a major impact on the management of
coronary patient with type B or C lesion of LAD.

P] 	 of left anterior descending flow and collateral
circulation on myocardial ischaemia during minimally
invasive coronary surgery

S. gallina, M. Zimarino, A.L. laco, G. Renda, G. Vitolla, R. De Caterina,
A.M. Calafiore. "G. D'Annunzio" University, Dept.of Cardiology and Cardiac
Surgery, Chieti, Italy

Background: Concern has been raised about the effects of ischemia follow-
ing prolonged left anterior descending (LAD) coronary artery occlusion during
minimally invasive direct coronary artery bypass surgery (MIDCAB). In order
to evaluate the impact of collateral circulation (CC) and the extent of coronary
artery disease on intraoperative ischemia, myocardial function was monitored
by intraoperative transesophageal echocardiography.
Methods: Among 92 patients (pts) (80 males, median age 62, range 45-84
years) Wall Motion Score Index (WMSI) was calculated before (baseline), dur-
ing occlusion and after LAD reopening.
Results: LAD occlusion lasted 22±6min. Contractile impairment began
3.6±2.6min after LAD occlusion. Recovery was documented 4.2±2.1 min after
reopening. WMSI increased from 1.34±0.32 to 1.48±0.36 (p<0.001) during
LAD occlusion, and was reverted after LAD reopening (1.30±0.32, p<0.001 vs
occlusion and p=NS vs baseline). One hour after LAD reopening, contractility
was ameliorated in 10 pts (11 %), unchanged in 53 pts (58%) and worsened in
28 pts (31%) compared with baseline findings. In all 28 pts with worsened post
ventricular function, a 48 hours transthoracic echocardiography documented
functional recovery. DWMSI (deterioration in WMSI occlusion over baseline)
was related both to the extent of coronary artery disease (MVD=multivessel
disease) and the status of coronary flow in the LAD and in CC (Figure 1).
Conclusions:
During MIDCAB with 	
LAD occlusion, ante- 	
rior wall dysfunction 	
is transient with 
prompt recovery at- 	
ter completion of the
anastomosis. How- 	
ever, 	 myocardial	
stunning 	 can be 	
documented in a minority of pts. Flow in the LAD territory, either antegrade or
retrograde, appears to protect against the development of ischemia.
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P501 New evaluation for coronary artery bypass surgery
using Doppler guide wire — effect of left internal
thoracic artery graft

S. Ito', S.I Shin Ishimaru 1 , H.S Hiroyuki Suesada 2 , G.W Go Watanabe 3 .

'Tokyo Medical University, Surgery, Tokyo, Japan; 2Nishitokyo Central Genaral
Hospital, Cardiology, Tokyo, Japan; 3Kanazawa University, Surgery,
Kanazawa, Japan

Back Ground: Now we can find a lot of reports about the effects of PICA for
native coronary arteries using a doppler guide wire. However there were no
reports about coronary flow reserve(CFR) of native coronary artery before and
after coronary artery bypass surgery (CABG). It was estimated only by an-
giography. The purpose of this study is to evaluate physiologically the efficacy
of left thoracic artery (LITA) graft for left anterior descending artery (LAD) be-
fore and after CABG with a doppler flowire. Methods: Intracoronary flow veros-
ity was measured at the distal to the target lesion of LAD before CABG and
three weeks after operation phasic flow verosity recording were obtained in
the native LAD using doppler guide wire in 22 patients who underwent LITA
grafting to the LAD. The average peak verosity (APV) and CFR defined as
the ratio of APV during hyperemia (10mg of intracoronary papaverine) versus
APV at baseline were obtained during Flo Wire measurements. Results: All pa-
tients had an uneventful postoperative course. LITA graft had a good patency
in 22 cases. CFR of LAD significantly increased from 1.61±0.54 to 2.53± 0.85
(p<0.0001) after operation. Only 6 cases we could measure CFR of LAD one
year after CABG. It was significantly increased from 1.35 ± 0.47:befor CABG to
2.01±0.50:afterCABG and 2.50±0.96:one year after CABG.Conclusions: LITA
graft significantly improved coronary flow reserve and may recover myocardial
viability in early time after CABG. CFR measurement is useful to evaluate the
efficacy of CABG except angiography.
2

P502 123 1-MIBG SPECT scintigraphic evidence of cardiac
denervation after transmyocardial laser
revascularisation

R. Tukkie', M. Huikeshoven 2 , H.J. Verberne 3 , B.L.F. van Eck-Smit 3 ,

J.A.P. van der Sloot', J. van der Meulen 4 , M.J.C. van Gemert 2 , J.F. Beek°.
'Academic Medical Centre, Cardiology, Amsterdam, Netherlands; 2Academic
Medical Centre, Laser Centre, Amsterdam, Netherlands; 3Academic Medical
Centre, Nuclear Medicine, Amsterdam, Netherlands; 4Academic Medical
Centre, Cardiothoracic Surgery, Amsterdam, Netherlands

Transmyocardial laser revascularisation (TMLR) is an invasive therapy used to
treat patients with severe refractory angina pectoris in whom standard reatment
is insufficient or not possible. Randomised trials have reported a clear clinical
benefit (relief of angina and improvement of QOL) of CO2 or Holmium:YAG
TMLR compared to maximal medical treatment. Furthermore, initial results of
a prospective randomised trial performed by our group also show a reduction in
angina and improvement of quality of life (QOL) after XeCI excimer TMLR. The
aim of the study described here was to investigate cardiac denervation as a
working mechanism of stand-alone TMLR using 123-1-MIBG SPECT scintigra-
phy (MIBG and noradrenalin have similar molecular structures and both utilise
the same uptake and storage mechanisms in sympathetic nerve endings) in
combination with an algorithm for quantification of SPECT (Germano et al., J
Nuclear Med 2000;41:712-9).
In 8 patients, TMLR was performed using a Ho:YAG (n=3) or XeCI excimer
laser (n=5). In all patients angina was reduced by at least 2 classes (classi-
fication of the NYHA) at 3 to 12 months follow up, QOL was significantly im-
proved and 123-1-MIBG SPECT scintigraphy showed decreased uptake up to
16 months follow up, indicating sympathetic myocardial denervation after TMLR
(P=0.00002). Average summed defect scores were 13.4±3.9 pre-operative
vs. 23.9±4.3 post-operatively. Pre- and post operative myocardial perfusion
scintigraphy did not differ significantly. Our results indicate that relief of angina
may be explained by destruction of nociceptors or cardiac neural pathways,
resulting in a change in the perception of anginal pain after TMLR.

P503 Coronary artery bypass surgery and risk of sudden
death in patients with ischaemic heart disease

G. Gandelman 1 , R. Chessky' , V. Boyko 2 , S. Behar', A. Caspi 1 . ' Kaplan
Medical Center, Institute of Cardiology, Rehovot, Israel; 2Neufeld Cardiac
Research Institute, Tel Hashomer, Israel

Patients with ischemic heart disease remain at constant risk of sudden car-
diac death (SCD). SCD accounts for approximately 50% of all death from
cardiovascular causes. The aim of this study was to analyze the influence
of surgical coronary artery revascularization on the incidence of SCD in pa-
tients without a history of previous CABG who were included in the Bezafi-
brate Infarction Prevention (BIP) Study (n=2535). During a 7-9 year follow-up
period, 541 (21.3%) patients (pts) underwent CABG (mean time from inclu-
sion in study to operation — 2.6 years). Mean age was similar in both groups
(CABG + gr. —59.6 years vs. CABG — gr. —60.0 years). Patients referred to
surgical revascularization included more men (CABG +gr. -93.3% vs. CABG —
gr. —89.8%) and had a higher prevalence of angina pectoris, heart failure and
diabetes (71.5% vs. 57.1%; 32.1% vs. 23.8%; 12.2% vs. 8.4%, respectively).
Counterparts without CABG included a higher percentage of smokers (CABG
— gr. —14.4% vs. CABG + gr. —10.5%), had a higher rate of previous myocar-
dial infarction (81.0% vs. 77.4%, respectively), and received medical therapy
with beta-blockers, nitrates and calcium antagonists more frequently (45.3%
vs. 38.1%; 66.4% vs. 54.9%; 60.4% vs. 55.7%, respectively). The total car-
diac mortality (5.5%) and incidence of SCD (2.4%) among patients who had
undergone surgery were significantly lower than in patients without surgical
revascularization (10.7% and 6.1%, respectively). After adjustment for differ-
ent baseline characteristics including the timing of surgery performance, CABG
was associated with a 33% reduction in the risk of any cardiac death (RR= 0.67;
95% Cl 0.44-1.01) and a 42% reduction in the risk of SCD (RR= 0.58; 95% Cl
0.32-1.04).In the group of patients who underwent CABG, an age-dependent
increase in death rate from SCD was not observed.
Conclusion: In patients with ischemic heart disease, surgical revascularization
was associated with reduction in mortality from SCD.

EXERCISE TESTING/MICELLANEOUS TOPICS

P504 QRS width prolongation precedes ST-segment
depression on exercise electrocardiogram in patients
with inducible ischaemia

Y. Takeda 1 , H. Takaki 1 , K. lida 2 , S. Tsunoda 2 , S. Watanabe', T. Kawada 1 ,

K. Sunagawa 2 . ' Tokyo Teishin hospital, cardiology, Tokyo, Japan; 'National
Cardiovascular Center, Cardiology, Suita, Japan

It is well known that exercise-induced ST depression (STD), representing repo-
larization abnormality, manifests after cardiac workload exceeds an ischemic
threshold, and then advances progressively. We, however, have little informa-
tion about such a time-course of exercise-induced QRS prolongation (QRS-
P) representing depolarization abnormality caused by inducible ischemia. This
study addressed this issue.
Methods: We examined 31 patients with documented coronary artery disease
who had exercise-induced significant STD and visually identifiable QRS-P in
treadmill-electrocardiogram (ECG; 2Smm/sec). Using digitized 12-lead ECGs
(500Hz), we serially measured QR8 width and STD at 25, 50, 75, and 100% of
total exercise time.
Results: The magnitudes of STD and QRS-P at peak exercise were -4 ± 1
mm and 13 ± 5 msec, respectively. STD did not increase until at 75% of total
exercise time, while QRS-P was identifiable at 50%. At 75%, %change to total
was 74 ± 16% in QRS-P, but only 39 ± 28% in STD (p<0.001).

Time-course of QRS-P and STD.

Conclusion: In patients with inducible ischemia, the time-courses of depolar-
ization (QRS prolongation) and repolarization (ST depression) abnormality in
response to exercise differed from each other. QRS prolongation precedes ST
depression, possibly serving as an early sign for inducible ischemia without
necessitating maximal efforts.
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P505 Complex ventricular arrhythmias and myocardial
ischaemia during exercise testing in master athletes:
prevalence, correlates and outcome

F. Colivicchi 1 , F. Ammirati 1 , C. Racani 2 , A. Biffi 3 , M. Santini 1 . 1 S. Filippo
Ned, Cardiology Dept., Rome, Italy; 2ASL RM D, Cardiology, Rome, Italy;
3 CONI, Sports Medicine, Rome, Italy

Between January 1993 and September 2001, 658 consecutive, apparently
healthy, asymptomatic, male, competitive athletes (mean age of 57±6 years)
underwent a preparticipation cardiovascular evaluation, which included: history,
physical examination, 12-lead ECG and maximal ECG exercise testing (cycle
ergometer).
During exercise testing, 21 subjects (3,1%) had one or more episodes on non-
sustained ventricular tachycardia (NSVT), 14 subject (2,1%) showed asymp-
tomatic ECG abnormalities consistent with myocardial ischemia (MI; horizontal
or downsloping ST segment depression >0,1 mV for >80 msec) and 7 subjects
(1,0%) showed both episodes of NSVT and MI. All subjects showing NSVT, MI
or both during exercise testing were temporarily disqualified from participation
in competitive sports and referred for coronary angiography. This diagnostic
procedure was performed in 35 of 42 subjects (83,3%), while 7 subjects re-
fused to undergo the procedure and received permanent disqualification (5 with
NSVT and 3 with MI). Coronary angiography revealed the presence of signifi-
cant coronary artery disease (CAD; >50% lumina) diameter narrowing in one
or more coronary vessels) in 24 of 35 subjects (74,2%). In particular, 7 of 16
subjects with NSVT (43,7%), 10 of 11 subjects with MI (90,9%) and all sub-
jects with both NSVT and MI (100%) showed significant CAD. During follow-up
(mean duration 62 months), no major adverse events were noted in athletes
who had a negative exercise testing at the initial preparticipation screening.
One of the athletes with MI who refused coronary angiography died suddenly
while jogging 10 months after disqualification. Necropsy findings were consis-
tent with an acute myocardial infarction in the presence of triple vessel coronary
artery disease. Fifteen of 24 subjects with angiographic evidence of CAD un-
derwent myocardial revascularization (11 PTCA and 4 by-pass surgery).
Preparticipation cardiovascular evaluation of male master competitive athletes
has a high negative predictive value for subsequent adverse cardiac events.
Abnormal findings during exercise testing in such subjects deserve further clin-
ical and laboratory assessment.

P506 Independent association of heart rate response to
exercise with cardiac events. An exercise
echocardiographic study of 3221 patients

A. Elhendy, B. Khandheria, D. Mahoney, K. Burger, P. Pellikka. Mayo Clinic,
Cardiovascular Division, Rochester, United States of America

Objectives: To study the association between heart rate response to exercise
and the risk of cardiac death and myocardial infarction after adjustment to the
severity of left ventricular dysfunction and the extent of exercise induced my-
ocardial ischemia.
Methods: We studied 3221 patients (age 59 ± 12 years, 1701 men) with known
or suspected coronary artery disease, who underwent treadmill exercise echo-
cardiography. Chronotropic incompetence was defined as inability to achieve
85% of the maximal predicted heart rate or a low (<0.8) chronotropic index.
The independent association between heart rate response to exercise and end-
points (cardiac death and myocardial infarction) was evaluated by an adjusted
risk model, which takes into account clinical parameters, resting ejection frac-
tion and both the presence and severity of ischemia (exercise induced wall
motion abnormalities).
Results: The target heart rate was not achieved in 495 (15%) patients. A low
chronotropic index was observed in 793 (25%) patients. There were 41 cardiac
deaths during a median follow up of 3.2 years. Myocardial infarction occurred
in 65 patients. After adjustment for clinical, exercise stress and echocardio-
graphic data, a lower chronotropic index was associated with an increased risk
of cardiac death (adjusted risk [AR] 0.65 [CI 0.49-0.85], p = 0.002) and my-
ocardial infarction (AR 0.73 [Cl 0.59-0.92], p = 0.007). Failure to achieve 85%
of the maximal heart rate was independently associated with increased risk of
cardiac death (AR 0.47 (0.24-0.91, p = 0.03).
Conclusion: Impaired chronotropic response to exercise is associated with an
increased risk of cardiac death and myocardial infarction even after adjusting
for resting ejection fraction and the severity of exercise-induced myocardial is-
chemia.

P507 Peak V02 is more potent than brain natriuretic peptide
(BNP) as a prognostic parameter in cardiac patients

T. Kubozono, A. Koike, T. Maeda, A. Tajima, Y. Akashi, M. Kato, L.T. Fu,
H. Itch. The Cardiovasculer Institute, Tokyo, Japan

Background: It is known that BNP and peak VO2 are not only indices for sever-
ity but also independent predictors of mortality in patients with heart failure,
however, there were no data compared the power of these parameters in terms
of predictor for survival.
Purpose: We investigated the prognostic significance of BNP and peak VO2 in
cardiac patients prospectively.
Methods: Three hundred and ten consecutive patients (male:246, female:64,
age:62±37 years) with cardiac disease entered the study. They performed car-
diopulmonary exercise tests with a cycle ergometer to determine peak VO2.
BNP was measured just before the exercise test.
Results: During 704±422 days of follow-up period, 32 patients died of any
causes and 9 were unknown. Peak V02 was higher in survivors than nonsur-
vivors (18.5±4.7 vs 13.5±3.7 ml/min/kg, p<0.0001). BNP was lower in sur-
vivors than nonsurvivors (112±1537 vs 326±445 pg/ml, p<0.0001) In the uni-
variate Cox proportional hazards analysis, both of peak V02 and BNP were
found to be significant prognostic indices for survival. The multivariate analysis
revealed peak V02 as an independent predictor for all cases mortality (Chi-
square:23.9, p<0.0001) and BNP as a significant but slightly weaker predictor
(Chi-square:8.6, p<0.005). The Kaplan-Meier curves for the groups catego-
rized by the median values of peak VO2 and BNP were shown in the figure.

Kaplan-Meier Curves for peak V02 & BNP.

Conclusion: These results indicated that BNP and peak V02 are independent
predictors for survival, while peak V02 is a more potent parameter than BNP
for assessing the mortality in patients with cardiac disease.

P508 Physical fitness does not protect from the
prothrombotic effects of acute dynamic exercise in a
middle aged population

E. Mackie', M. Dawson 2 , A. McKenzie 3 , W.S. Hillis 3 . ' University of Glasgow,
Medicine and Therapeutics, Glasgow, United Kingdom;"Westernlnfirmary,
Department of Haematology, Glasgpw, United Kingdom; 3 Glasgow University,
Dept. Medicine and Therapeutics, Glasgow, United Kingdom

Acute dynamic exercise stimulates coagulation, fibrinolysis and thrombocyto-
sis.However the benefits of physical fitness on the balance of haemostasis is
controversial.This study aimed to assess the haemostatic changes with exer-
cise in a group of trained subjects in the age group at risk of acute coronary
events. Methods: 21 soccer referees peformed a ramp protocol exercise test.
Blood sampling was performed pre, immediately post and 30 mins post ex-
ercise. Samples were analysed for platelet count, Prothrombin time(PT), Ac-
tivated Partial Thromboplastin Time(APTT), Fibrinogen, Tissue Plasminogen
Activator(tPA). Flow cytometry using CD62(p-selectin) and antifibrinogen an-
tibodies was used to assess platelet activation at rest and in response to
ADP, collagen and epinephrine. Results: Expressed as mean(SEM).Statistical
analysis was performed using paired t-tests. The mean age of participants
was 39.2(5.1)years. Total platelet count increased immediately post exercise
(228.2(40.5),278.6 (48.9), p=0.001) remaining elevated at 30 minutes. APTT
was reduced immediately post exercise (32.15(3.1),29.7(3.94)p=0.001) with
further reduction seen at 30 minutes (32.15(3.1),28.4(3.31),p=0.001). %CD62
expression increased post exercise (0.688(0.52),1.42(1.3)p=0.008) with no sig-
nificant difference seen at 30 minutes.%Anti-fibrinogen expression increased
post exercise (5.19(4.31), 13.01(14.24)p=0.017) with a further increase seen at
30 minutes (5.19 (4.31), 20.47(26.8) p=0.02). Significant increases were seen
post exercise in response to epinephrine. tPA increased immediately post exer-
cise (0.47(0.85),6.28(4.45)p=0.001) returning to baseline by 30 minutes. Con-
clusion: Despite the protective effects of fibrinolysis, the changes in coagulation
and platelet activation persist at 30 minutes when tPA has returned to baseline
levels. In contrast to previous studies in young athletes, this suggests that in an
older population, physical fitness does not protect against the prothrombotic ef-
fects of acute dynamic exercise and that the potential risks persist well into the
recovery period. Further research should be carried out in an ischaemic heart
disease population as haemostatic markers may further improve risk stratifica-
tion with exercise testing.
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P509 Cardiac troponin I (cTnI) and exercise test: correlation
with myocardial ischaemia

C. Bendavid 1 , A. Le Helloco 2 , B. Laviolle 3 , E. Garin 4 , S. Giraud 4 , A. Le
Treut' on behalf of Dade Behring. 'Pontchaillou Universitary Hospital,
Biochemistry Federation, Rennes, France; 2Pontchaillou Universitary Hospital
Cardio Pneumologic Center, Rennes, France; 3Pontchaillou Universitary
Hospital, Public Health Departement, Rennes, France; 4Eugene Marquis
Center, Nuclear Medecine Departement, Rennes, France

The aim of this study was to assess the variation in cTnI, mass CPK MB and
CPK activity during an exercise test and to compare these results with thallium
201 tomoscintigraphy.
Methods: 161 subjects (76% male, 63 ± 10 years) with initial (HO) cTnl of
<0.4ng/ml were studied.
Blood samples were withdrawn 15 minutes before the exercise test (HO) and 4
hours after (H4). All subjects underwent myocardial tomoscintigraphy after cy-
cle ergometer testing (15 derivations with CM5, CC5 and ML) with an increase
in workload every 3 minutes to maximal exercise test and with redistribution
imaging at H4.
For the exercise test myocardial tomoscintigraphy, subjects were divided in five
groups:
— ischaemic group (77 subjects): without previous acute myocardial infarction
(AMI) (28 subjects), with jeopardized myocardium in the territory of AMI (32
subjects) or in a remote territory (17 subjects).
— non ischaemic group (84 subjects): with normal tomoscintigraphy (46 sub-
jects) or previous AMI without ischaemia (38 subjects).
Results: cTnl increased significantly after exercise (p<0.0001, Wilcoxon rank
test). The means of the ischaemic and non ischaemic groups were compared
using the Mann-Whitney U test (table below).
Differences between the five groups were determined by ANOVA for cTnI.H4
(p=0.005) and cTnl.H4-HO (p=0.021).
Multiple comparison of means by the Scheffe F test showed that only subjects
without previous AMI but with exercise myocardial ischaemia, and normal sub-
jects, differed for these variables (p=0.0053 and p=0.0223 respectively).
Quantification of the ischaemic myocardial by scintigraphic scores did not show
any correlation with the cTnl rates or their variations.
The other markers tested did not show statistically significant variations.

Unit: ng/ml 	 cTnlc.HO 	 cTnlc.H4	 cTnlc.H4-H0

Ischaemic group (77 subjects) 	 0.051	 0.107 	 0.056
Non ischaemic group (84 subjects) 	 0.034 	 0.063 	 0.029

0.1802	 0.0123 	 0.0252

Conclusion: cTnl showed a statistically significant increase, dependent on ex-
ercise, particularly in the ischaemic group, but there was no correlation with
tomoscintigraphic extent of exercise ischaemia. In the absence of AMI, the dif-
ference in the increase in cTnl between ischaemic and non ischaemic groups
was significant, which was not the case in presence of AMI.

P510 Modelling left ventricular dysfunction in the
community setting

G. Galasko, R. Senior, A. Lahiri. Northwick Park Hospital, Cardiology,
Middlesex, United Kingdom

Background: With the increasing prevalence of heart failure, community-
based programmes to screen for and treat left ventricular systolic dysfunction
(LVD) have recently been advocated. However, who best to screen has not
been fully elucidated. This study was undertaken to assess this further.
Methods: 1403 subjects >45 years old were chosen at random from 7 repre-
sentative local general practices and invited to undergo a symptom question-
naire, clinical examination, ECG, echocardiogram, urinalysis, spirometry and
fasting plasma glucose, N-terminal proBNP (NTP) and lipid profiles.
Results: 732 subjects (52%) attended, 516 (70%) Caucasian and 216 (30%)
from ethnic minorities, the majority S. Asian. An ejection fraction was calcula-
ble by echocardiography using Simpson's apical biplane method in 703 cases
(96%). 38 subjects (5.4%) (3.8-7.2%) were found to have LVD. Multivariate pre-
dictors of LVD included prior myocardial infarction, diabetes, a history of heavy
alcohol usage, male sex, an abnormal ECG and plasma NTP levels. A multi-
variate model to predict LVD using these factors was developed. This model
gave an area under the ROC curve of 0.95 for predicting significant LVD (left
ventricular ejection fraction <45%). A risk-score above 2.83 gave a sensitivity
of 92% and specificity of 89% for predicting significant LVD, requiring only 14%
of the population to be screened with a one-in-four pick up rate.
Conclusion: Thus simple clinical and biochemical markers of LVD can be com-
bined to create a model that successfully predicts left ventricular systolic dys-
function in the community setting, potentially allowing cost-effective echocar-
diographic screening, with 86% of the population not requiring echocardiogra-
phy.

P511 Lean tissue -adjusted versus body weight-adjusted
peak oxygen consumption and mortality prediction in
chronic heart failure

M. Cicoira 1 , C. Davos 2 , L. Zanolla 1 , L. Franceschini 3 , M. Piepoli 2 ,

A.J.S. Coats 2 , P. Zardini 3 , S.D. Anker 2 . 'Divisione Clinicizzata di Cardiologia
Dip scienze biomediche e chirurgiche, Verona, Italy; 2National Heart & Lung
Institute, Cardiac Medicine Dept., London, United Kingdom; 3Divisione
Clinicizzata di Cardiologia, Verona, Italy

Background: peak oxygen consumption (peak V02) is an important prog-
nostic marker in chronic heart failure (CHF) patients. Peak V02 reflects oxy-
gen extraction from the metabolically active tissues (i.e., the skeletal mus-
cles); nevertheless, peak V02 is expressed in mUmin/kg of body weight
(peak V02-weight). We assessed, whether the adjustment of peak V02 for
lean tissue (peak V02-lean) might provide better prognostic information than
peak V02—weight in CHF patients. Methods and Results: Prospectively, 272
CHF outpatients in stable clinical conditions (mean age 61±12 years, NYHA
class 2.3±0.8) underwent a symptom-limited cardiopulmonary exercise test-
ing, and evaluation of body composition with dual-energy X-ray absorptiom-
etry (DEXA). Peak V02-weight averaged 17.6±5.7 mUkg/min and peak V02-
lean 25.6±8.1 mU/kg/min. During follow-up (mean 878±777 days), 60 patients
died (12-month survival: 89% [95% Cl 85-93]). Cox proportional hazard analy-
ses showed that peak V02-weight and peak V02-lean predicted survival (both
p<0.0001), but at the log-likelihood ratio test peak V02-lean was significantly
stronger than peak V02-weight in predicting survival (p=0.002). The receiver
operating characteristic area under the curve for peak V02-lean was signifi-
cantly greater than for peak V02-weight at 12, 15, 18 and 21 months follow-up
(all p<0.03). In patients with mild CHF (NYHA class I and II), peak V02-lean
significantly predicted outcome (p=0.03), while peak V02-weight lost its prog-
nostic power. Conclusions: Adjustment of peak V02 for lean tissue instead for
body weight provides a stronger prognostic parameter. This correction might be
particularly useful in mild CHF and in subgroups of patients, such as in women
and obese patients, in whom the prognostic value of peak V02 is less obvious.

P512 Contribution of alveolar and serial dead space to the
hyperpnoea of exercise in chronic heart failure

R. Wensel 1 , P. Georgiadou 1 , D.P. Francis 2 , S. Bayne 3 , W. Doehner 1 ,

S.D. Anker', A.J.S. Coats', M.F. Piepoli 1 .'National Heart and Lung Institute,
Clinical Cardiology, London, United Kingdom; 2 Chelsea&Westminster
Hospital, Cardiology, London, United Kingdom; 3Royal Brompton Hospital,
Noninvasive Cardiology, London, United Kingdom

An increased ventilatory response to exercise is an important feature of chronic
heart failure (CHF) and relates to poor prognosis. Increased physiological dead
space and low arterial pCO2 are causative mechanisms. Physiological dead
space consists of alveolar and anatomical dead space. Whether the increase
in physiological dead space results from an increase in alveolar or anatomical
dead space has not been directly investigated yet.
We performed cardiopulmonary exercise testing in 26 patients with CHF (age:
66±11, LVEF: 31±13%, peakVO2: 16±4mUkg/min, VENCO2-slope: 35±7).
At rest and during each stage of the test arterial pCO2 was measured and
physiological dead space was calculated. Anatomical dead space was mea-
sured by a modified Fowler technique. Consecutively, alveolar dead space and
the dead space to tidal volume ratios were calculated.
Of the resting parameters only the anatomical dead space to tidal volume ra-
tio correlated with the VENCO2-slope (r=0.4, p<0.05). At peak exercise, the
physiological dead space to tidal volume ratio (r=0.66, p<0.001), alveolar dead
space to tidal volume ratio (r=0.55, p<0.01), anatomical dead space to tidal
volume ratio (r=0.4, p<0.05) and arterial pCO2 (r=-0.58, p<0.01) correlated
with VENCO2-slope.
On multivariate regression analysis the alveolar dead space to tidal volume ra-
tio (p=0.01) but not the anatomical dead space to tidal volume ratio (p=0.14)
was independently related to VENCO2-slope. Alveolar dead space to tidal vol-
ume ratio and anatomical dead space to tidal volume ratio were not correlated
with each other (r=0.1, p=0.96).
Our findings confirm that the VENCO2-slope is dependent on the physiological
dead space to tidal volume ratio during exercise. The increase of the physio-
logical dead space is caused by both an increase in alveolar and anatomical
dead space. However, alveolar dead space seems to be more important for
VENCO2-slope. This suggests a role for an abnormal pulmonary perfusion in
the development of exercise hyperpnoea in CHF.
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P513 Can natriuretic peptides screen for left ventricular
diastolic dysfunction in the community?

G. Galasko' , A. Lahiri' , R. Senior', J. Trawinski z, M. Baumann 2 . 1 Northwick
Park Hospital, Cardiology, Middlesex, United Kingdom; 2Roche Diagnostics,
Basel, Switzerland

Background: Natriuretic peptides (NPs) have recently been shown to accu-
rately predict left ventricular systolic dysfunction (LVSD) in the community. How-
ever, controversy exists as to their ability to predict left ventricular diastolic dys-
function (LVDD) in the absence of LVSD, which may occur in up to half of all
heart failure cases. We assessed this further for N-terminal atrial natriuretic
peptide (NTA), and N-terminal pro-brain natriuretic peptide (NTB), a newly de-
tectable NP.
Methods: Accordingly, 1403 subjects > 45 years old were chosen at random
from 7 representative local general practices and invited to undergo a symptom
questionnaire, echocardiography and venesection for plasma NTA and NTB
assays. Echocardiographic measures of diastolic dysfunction included mitral
inflow peak E and A wave velocities, E/A ratio and E wave deceleration time
(DT), isovolumic relaxation time (IVRT) and left atrial diameter (LA).
Results: 732 subjects (52%) attended. Significant correlation was seen be-
tween plasma NTB levels and A, E/A, IVRT and LA and between plasma NTA
levels and LA only 187 subjects (26%) had symptoms of dyspnoea. 47 sub-
jects had symptomatic LVDD with either impaired relaxation or restrictive filling
patterns on echocardiography, dyspnoea and normal systolic function. Mean
plasma levels for those with vs those without symptomatic LVDD but no LVSD
were 77.4 and 32.2 pmol/I for NTB (p<0.0001) and 2170 and 1760 fmol/ml for
NTA (p=0.001), respectively. Areas under the ROC curves for NTB and NTA
to predict symptomatic diastolic dysfunction were 0.76 and 0.65, respectively
(p=0.04).
Conclusion: Thus although both NTA and NTB predict LVDD in the absence
of LVSD in the community, NTB is a more discriminatory marker, with a greater
potential role in screening for LVDD.

P514 Contribution of ergoreflex to respiratory control in
chronic heart failure - the reproducibility and the
clinical implications of the method

A. Kaczmarek 1 , E.A. Jankowska 1 , T. Witkowski', A.C. Scott 2 , D. Francis 2 ,

W. Banasiak', M.F. Piepoli 2 , P. Ponikowski 1 . 1 Military Hospital, Cardiology,
Wroclaw, Poland; 2Royal Brompton Hospital, National Heart and Lung
Institute, London, United Kingdom

The overactivation of ergoreceptors (afferents sensitive to metabolic products
of skeletal muscle work) is presumed to contribute to the enhanced ventilation
and exercise intolerance in patients with chronic heart failure (CHF). The rela-
tionships between the ergoreflex activity (the ventilatory response to exercise)
and the clinical state of CHF patients have not been comprehensively estab-
lished, moreover the reproducibility of the applied method has not been tested
yet.
Material and Methods: The ergoreflox activity was measured in 53 men
with CHF (63.5±12.5 years, NYHA class I/II/III/IV - 8/27/16/2 subjects, EF =
30.5±6.6%) and compared with 17 healthy age-matched men (60.9±11 years,
EF = 58.1±4.5%). All subjects underwent maximal cardiopulmonart exercise
testing to assess peak oxygen uptake (peak V02) and ventilatory response to
exercise VENCO2 slope).
The ergoreflex activity was assessed by 2 runs the 5-minute dynamic hand-
grip, one run followed by the 3-minute post-handgrip regional circulatory occlu-
sion (PH-RCO), with the continuous measurement of ventilation [I/min-1]. The
contributions made specifically by ergoreflex to ventilatory responses were es-
timated by calculating the differences of ventilation between PH-RCO and the
recovery period without PH-RCO (during 1 and 2 minute - ERGO 1-2, during 2
and 3 minute - ERGO 2-3). We also compared the reproducibility of the method
in the group of 13 men with CHF.
Results: The advanced clinical state of CHF patients was related to aug-
mented ergoreflex activity: ERGO 1-2 for controls vs NYHA I vs NYHA II vs
NYHA III/IV were 0.72 vs 1.82 vs 2.03 vs 4.05 Vmin-1, respectively (F=18.74,
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p<0.0001). ERGO 2-3 for controls vs NYHA I vs NYHA II vs NYHA III/IV
were 0.08 vs 1.08 vs 1.51 vs 3.21 1/min-1, respectively (F=20.67, p<0.0001).
Among CHF patients the significant correlations between ERGO and NYHA
class were revealed (r=0.53, p<0.0001 for ERGO 1-2; r=0.55, p<0.0001 for
ERGO 2-3). CHF patients when compared to controls revealed lower peak V02
(16.23±4.32 I/kg/min; p<0.0001) and higher VENCO2 slope (40.98±12.61;
p<0.001). Variability coefficients for ERGO 1-2 and ERGO 2-3 were 36.1%
and 21.5%, respectively.
Conclusions: Our results confirmed that the ergoreflex activity constituted a
significant factor discriminating CHF patients and the ergoreceptors overacti-
vation was related to the deterioration of clinical state of CHF patients. The
applied method for assessing ergoreflex activity appeared to be moderately
reproducible with VC ranging from 21.5% to 36.1%.

P515 Is there any difference in long-term left ventricular
pacing compared to biventricular pacing in patients
with severe congestive heart failure?

J. Heintz&, B. Lamp 1 , J. Vogt', B. Hansky 2 , L. Krater', F. Warzok',
R. Koerfer 2 , D. Horstkotte 1 . ' Heart Center North Rhine-Westphalia,
Department of Cardiology, Bad Oeynhausen, Germany; 'Heart Center North
Rhine-Westphalia, Dept Thorac Cardiovasc Surgery, Bad Oeynhausen,
Germany

Cardiac resynchronisation therapy (RT) is a therapeutic option in patients (PTS)
with severe systolic heart failure (HF) and conduction abnormalities. According
to the PATH I data, left ventricular (LV) stimulation resulted in similar improve-
ment as biventricular pacing during acute hemodynamic testing in PTS with ad-
vanced HF and left bundle branch block (LBBB). Potential differences between
permanent LV versus biventricular (BiV) stimulation during long-term follow up
are not well studied yet.
Until mid 2001 we treated 149 consecutive PTS with severe HF, LBBB and
sinus rhythm with RT. Pacing configuration was tailored according to the preim-
plant hemodynamic testing, which has been described earlier. Baseline char-
acteristics of LV- and BiV-stimulated PTS were comparable. During follow-up 4
PTS died (2 LV, 2 BiV) and 4 were transplanted successfully due to worsening
heart failure (1 LV, 3 BiV). All parameters characteristic of HF improved signifi-
cantly during 6 and 12 months follow-up (FU) (see table below). No significant
differences were observed between the LV- and BiV-stimulated groups.
Conclusion: In contrast to published data in this patient cohort the pacing site
was chosen according to a preoperative hemodynamic testing. No difference
in improvement of clinical and echocardiographic parameters was observed up
to 12 month of follow-up.

Parameter Baseline LV Baseline BiV LV 6 mo BiV 6 mo LV 12 no BiV 12mo

n 46 103 35 81 23 51
CAD/DCM/other 18/26/2 29/59/5 13/20/2 27/49/5 16/7 35/14/2
NYHA 3.0±0.4 3.110.3 2.0±0.5' 2.2±0.6' 2.0±0.6* 2.1±0.7*
VO2max (ml/kgbw/min) 12.4 ± 2.7 13.4 ± 2.9 15.7 t 4.0* 15.8 ± 3.8' 15.1 f 3.4* 16.3 t 3.2'
VO2AT(ml/kgbw/min) 10.4 ± 2.6 11.0 ± 2.5 12.5±3.3' 13.9±7.0" 12.1±3.0' 13.0±2.0*
Workload (watt) 56.4 f 23.1 56.1 t 17.1 75.4 f 22.2* 72.4 t 21.6* 77.9 f 21.9* 75.1 t 22.3*
6-min walk (m) 296 f 79 312.2 t 98.2 414.3 f 140.2* 407 f 86.8' 376.3 ± 113.2' 414.5 f 80.6'
QOL 42.8 t 16.7 51.6 t 52.8 25.5 f 21.6* 23.8 f 16.1' 19.1 f 21.9' 27.8 f 17.7*
LVEDD(mm) 81.3+9 82.1±11.3 76.7 ± 10.4' 72.4±15.1' 77.8 ± 14 . 5* 73.9±16.3*
ORS(ms) 191±25 186±24
PQ(ms) 219±43 217±42
LVEF (%-Echo) 22 ± 7 22 f 7

*p<0.05 compared to baseline values
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P516 The use of brain natriuretic peptide in the diagnosis of
heart failure in the community: a randomised,
controlled, effectiveness study

S.P. Wright', R.N. Doughty 2 , G.D. Gamble 2 , A. Pearl 3 , J. Pomfret 2 ,

G.A. Whalley 2 , H.J. Walsh 2 , T. Yandle 4 , A.M. Richards°, N. Sharpe 2 . t Dept
of Medicine, Auckland 1001, New Zealand; 2 University of Auckland, Division of
Medicine, Auckland, New Zealand; I University of Auckland, Division of
General Practice, Auckland, New Zealand; 4 University of Otago, Dept of
Medicine, Christchurch, New Zealand

Background: Patients commonly present to general practitioners (GPs) with
symptoms of suspected heart failure (HF). However, diagnosis is often difficult
in the community setting. Brain natriuretic peptide (BNP) has been shown to
be an accurate diagnostic tool in patients with dyspnoea presenting to hospital,
but the diagnostic utility of BNP when used by GPs in a community setting is
uncertain.
Methods: The study included patients presenting to their GP with symptoms
of dyspnoea and/or oedema. Each patient underwent full clinical assessment
including ECG, chest radiograph, echocardiography and N-terminal BNP mea-
surement, by an independent study investigator. Patients were randomised as
to whether their referring GP received their BNP result (BNP group) or not (con-
trol group). All patients were subsequently reviewed by their referring GP who
made a diagnosis of HF or not based on clinical grounds alone or with the ad-
dition of the BNP. The gold standard diagnosis of HF was the decision of an
independent expert panel using ESC criteria. A correct diagnosis was one that
agreed with the expert panel, and included correct diagnoses of HF and not
HF.
Results: 304 patients were included, mean age 72 yrs (SD 11.4), 65% fe-
male; 80% Caucasian; 148 (49%) presented with dyspnoea only, 36 (12%) with
oedema only and 119 (39%) with both symptoms. 77 patients (25%) met the
case definition for HF; these patients had a significantly higher N-terminal BNP,
286 (SD 319) vs 61 (SD 67) pmol/l, p=0.0001. The percentage agreement of
each GP's final diagnosis with the panel diagnosis is shown in the table.The
diagnostic accuracy in the BNP group improved 20% compared with 6% in the
control group, p=0.002.
Agreement of GP and panel diagnoses

Control group (no BNP) 	 BNP group

Initial GP diagnosis 	 52%	 49%
Final GP diagnosis 	 59%	 70%

(with BNP or clinical review alone)
Absolute change in accuracy of

GP diagnosis 	 +7% 	 +21% 	 p=0.002

Conclusions: In the first prospective, randomised controlled effectiveness trial
based in the community, BNP improved diagnostic accuracy of HF by general
practitioners. This study supports the availability of N-terminal BNP for the eval-
uation of patients with symptoms suggestive of heart failure in the community.

P51 7 Effect of carvedilol on myocardial ischaemia,
hibernation and viability in patients with left ventricular
systolic dysfunction due to CAD

J.G.F. Cleland', D. Penne11 2 , S. Ray 3 , A. Coats 4 , A. Lahiris, J. Dalle Mule 6 ,

Z. Vered on behalf of the CHRISTMAS Steering Committee and
Investigators. ±Academic Cardiology, Kingston upon Hull, United Kingdom;
2Royal Brompton Hospital, MRI Unit, London, United Kingdom;
3 Wythenshawe Hospital, Department of Cardiology, Manchester, United
Kingdom; 4 National Heart & Lung Institute, Department of Cardiac Medicine,
London, United Kingdom; 5Northwick Park Hospital, Department of Cardiac
Research, Harrow, United Kingdom; 6Pieve di Cadore Hospital, Cardiology
Unit, Pieve di Cadore, Italy; 7Asaf Harofeh Hospital, Heart Institute, Zriffin,
Israel

Background: Both the myocardial substrate and the ventricular ejection frac-
tion response to beta-blockers are heterogeneous in patients with heart failure
and left ventricular systolic dysfunction (LVSD) secondary to coronary artery
disease (CAD). The two may be related.
Aims: To determine whether the increase in left ventricular ejection fraction
(LVEF) in response to carvedilol amongst patients with heart failure and LVSD
secondary to CAD reflects the volume of myocardium affected by hibernation
and/or ischaemia.
Methods: An international, multi-centre, double-blind, randomised, parallel-
group study was conducted. Patients with systolic dysfunction were initially
identified using echocardiography (wall motion index  < 1.3 (9 segment model),
corresponding to a LVEF < 39%). In eligible patients, LVEF (radionuclide ven-
triculography) and myocardial perfusion (MP) (nitrate-enhanced sestamibi at
rest and after exertion) were further assessed and reported in a blinded fashion
in a core laboratory. Hibernation was defined as an impaired regional echocar-
diographic wall motion at rest with preserved MP; myocardial ischaemia was
defined as a stress-induced MP defect in a segment that had preserved my-
ocardial perfusion at rest. Patients were randomised to placebo or carvedilol

(titrated to a target dose of 25 mg bid or 50 mg bid if >85 kg) and then fol-
lowed for 4 months on maintenance doses (Total duration of treatment about 6
months).
Results: 305 patients were included in the intention to treat analysis. 90% were
men, mean age was 62 years, 63% were angina-free during daily activity and
23% were diabetic. 61% were in NYHA class II and 27% in class III. Mean base-
line LVEF was 30+11% (SD). 181 (59%) were classified as hibernators. LVEF
was unchanged after 6 months on placebo in patients with or without hiberna-
tion but rose by 3.3% (P < 0.0001) (placebo-subtracted) with carvedilol over-
all. However, in patients without evidence of viable or ischaemic myocardium
carvedilol did not increase ejection fraction, whereas it rose by >5% in patients
with 4 or more affected segments.
Conclusions: These data suggest that the effect of carvedilol on LVEF may be
mediated by resuscitation of hibernating myocardium and protection from my-
ocardial ischaemia. Medical therapy may be an important adjunct or alternative
to revascularisation for these patients. Patients without myocardial ischaemia
or hibernation may benefit from beta-blockers by mechanisms other than an
improvement in LVEF.

P518 Interleukin-6 and tumor necrosis factor-a levels
increase in response to maximal exercise in patients
with chronic heart failure

T. Kinugawa, M. Kato, Y. Tomikura, S. Osaki, K. Ogino, O. Igawa, I. Hisatome,
C. Shigemasa. Tottori University Faculty of Medicine, Div of Cardiology/1st
Dept Int Med, Yonago, Japan

Background: Chronic heart failure (CHF) is characterized by the activation of
neurohormones and cytokines. Strenuous exercise causes activation of both
systems, but the effect of exercise on cytokine is not known in patients with
CHF. This study determined whether maximal exercise induces activation of
cytokines in patients with CHF.
Methods: Plasma interleukin-6 (IL-6), tumor necrosis factor (TNF)-a,
epinephrine, norepinephrine, and atrial & brain natriuretic peptide (ANP &
BNP) were determined before and after symptom-limited cardiopulmonary ex-
ercise testing in 80 patients with CHF (age=58±1 years, LVEF=38±1%, peak
V02=18.8±0.5 ml/min/kg) and age-matched 33 normal controls.
Results: Resting IL-6 (Controls vs CHF: 1.3±0.2 vs 2.4±0.3 pg/ml, p<0.001)
and TNF-a (2.7±0.2 vs 3.8±0.2 pg/ml, p<0.01) were elevated in CHF IL-6 and
TNF-a were positively correlated (r=0.35 and r=0.28, respectively) with plasma
norepinephrine, and were negatively correlated (r=-0.28 and r=-0.31, respec-
tively) with peak V02. Maximal exercise increased IL-6 and TNF-a in controls
(by 92% and by 12%, respectively) and in patients with CHF (by 59% and by
13%, respectively) (all p<0.01). Changes in IL-6 (delta-IL-6) was correlated
with delta-epinephrine (r=0.63, p<0.0001) and delta-norepinephrine (r=0.57,
p=0.0006) in controls, but not in patients with CHF Delta-TNF-a was correlated
with delta-ANP (r=0.28, p=0.01) only in patients with CHF.
Conclusions: Cytokine activation at rest was associated with high plasma
norepinephrine and low exercise capacity. Maximal exercise caused increases
in IL-6 and TNF-a concentrations. Sympathetic activation seems to be impor-
tant for the IL-6 increase during exercise in controls. In patients with CHF,
changes in ANP during exercise was associated with the exercise-induced in-
crease in TNF-a, but still unknown mechanisms are involved for the cytokine
activation during exercise.
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P519 Predictive value tissue Doppler echocardiographic
findings on positive left ventricular remodelling
induced by cardiac resynchronization therapy

L. Faber', B. Lamp', J. Vogt', J. Heintze', B. Hansky 2 , R. Koerfer 2 ,

D. Horstkotte' . ' Heart Center North Rhine-Westphalia, Cardiology Dept., Bad
Oeynhausen, Germany; 2Heart Center North Rhine-Westphalia, Dept of
Thorac Cardiovasc Surg, Bad Oeynhausen, Germany

Background and Introduction: Resynchronization of left ventricular (LV) con-
traction is considered a mechanism for the clinical benefit observed in heart
failure patients (CHF-pts.) with a wide QRS complex treated by cardiac resyn-
chronization (CRT). We analyzed whether mechanical LV asynchrony as as-
sessed by tissue Doppler echocardiography (TDE) and its evolution after CRT
is predictive for echocardiographic measures of LV function (LVF) during follow-
up.
Methods and results: 49 CHF-pts treated with CRT were studied. Pt. selection
for CRT was based on clincal and ECG criteria plus invasive hemodynamic test-
ing. TDE curves of septal and lateral wall segments were obtained 144±94 (30-
390) days after CRT, and were superimposed on each other, to allow analysis
of timing and direction of movements. Timing was measured in ms (corrected
for a cycle length of 1000 ms). Pts. were classified as TDE-responders (TDE-
R: asynchrony at baseline, corrected by CRT) vs. non-responders (TDE-NR:
either not asynchronous at baseline, or persisting asynchrony despite CRT)
and LVF responders (LVF-R: diameter reduction of >10%) vs. nonresponders
(LVF-NR). Results are summarized in the table.

Variable TDE-R (n=29) TDE-NR (n=20) p-value

Baseline LV diameter (mm) 79±9 82±11 0.2
LV diameter reduction (mm) 9±11 3±9 0.08
Baseline LV-EF (%) 23±8 20±12 0.2
LV-EF gain (%) 9±10 2±12 <0.05
LV-R (n; %) 19/29(66%) 5/20(25%) <0.01
LV filling time gain (ms) 70±103 30±168 0.3
Baseline QRS width (ms) 191±20 200±26 0.2

Conclusions: The remodeling effect of CRT is largely limited to TDE-R, al-
though TDE-NR also demonstrated some benefit. TDE evaluation should there-
fore be routinely performed in pts. considered for CRT. Traditional selection cri-
teria including hemodynamic testing do not reliably predict the success of CRT
with respect to echo measures of LVF.

P520 Clinical characteristics and prognosis of patients with
heart failure and preserved or reduced left ventricular
ejection fraction

J.R. Gonzalez-Juanatey, A. Varela, P. Basanta, J.M. Garcia Acuna, A. Virgos,
I. Gomez Otero, P. Mazon. Hospital Clinico Universitario, Unidad de
lnvestigacidn, Santiago de Compostela, Spain

Objectives: To determine the clinical and prognostic differences between heart
failure patients with preserved and deteriorated systolic function, defined as
possession of left ventricular (LV) eiection fractions > 50% and < 50%, respec-
tively.
Patients and Methods: We studied the records of 229 congestive heart failure
(CHF) patients aged 66.7± 11.7 years (95 women, 134 men) who had been
admitted to a Cardioloqy Service for CHF in the period 1991-1994, and whose
LV systolic function had been echocardio-graphically evaluated within 2 weeks
of admission. Data were collected on the main clinical findings, supplementary
examinations, treatment, and duration of hospitalization; the patient's situation
in the spring of 1999 was evaluated by searching the general archives of the
hospital and by telephone survey.
Results: LV systolic function was preserved in 29% of patients. The preserved
and deteriorated groups differed significantly as regards the female/male sex
ratio (greater in the preserved group), and the presence of third sound,
cardiomegaly, alveolar oedema, ischaemic cardiopathy and treatment with
angiotensin-converting enzyme inhibitors (all more prevalent in the deteriorated
group). There were no statistically significant differences as regards age; NYHA
functional class; the presence of sinus rhythm, fibrillation or LV hypertrophy;
treatment with drugs other than ACE inhibitors; or survival. In the group as a
whole, the survival rates after 3 months and 1 and 5 years were 92.6%, 80%
and 48.4%.
Conclusion: In view of the poor prognosis of CHF patients with preserved LV
systolic function (currently treated empirically), controlled clinical trials should
be carried out to optimize their treatment.
Key words: congestive heart failure. Systolic function. Prognosis,

P521 Response to multisite pacing in ischaemic
cardiomyopathy: which site to choose

L C.M.C. van Campen, F.C. Visser, C.C. de Cock, H.S. Vos. VU Medical
Center, cardiology, Amsterdam, Netherlands

Introduction: As multisite pacing is a promising new therapy for heart failure
patients in class III and IV, still not a lot of knowledge is available on the optimal
pacing site and why some patients do not respond and what kind of patient will
not respond
Objective: in temporary multisite pacing we tried to establish how many pts
are responders to what pacing combination.
Methods: in 24 pts with ischemic cardiomyopathy with QRS duration over 120
msec and EF below 35% (21 male/3 female, age 71±8 yrs) we used temporary
multisite pacing to establish the best position for each patient. We used tempo-
rary 6Fr pacing lead V116 and specially prepared PTCA Galeo wires (Biotronik)
through an Amplatz L2 guiding catheter to position in RV apex, RV outflow tract,
right atrium for VDD pacing and anterior and posterolateral branches of the
coronary sinus. We then used Doppler flow over the aortic valve to measure
Cardiac Index (Cl). A responder was defined as an increase of 10% or more.
Results: At bifocal right postion (RV apex + outflow tract) 10 (59%) pts were
nonresponders and 7 (41%) were responders. The delta Cl (maximal Cl minus
baseline Cl) was 5.5±2.5 and 16.7±4.1% resp. (p<0.0001). Cs postlat+apex
had 8 (47%) nonresponders and 8 (47%) responders with delta cardiac in-
dex 4.5±4.9 and 15.6±4.3% resp (p<0.0001). Cs postlat+rvot had 11 (65%)
nonresponders and 5 (29%) responders with delta cardiac index 5.6±3.8 and
17.1±8.2% resp (p<0.0002). Cs ant+apex had 9 (53%) nonresponders and 8
(47%) responders with a delta cardiac index of 2.1±5.9 and 15.2±3.1% resp
(p<0.0002). Cs ant+rvot had 14 (58%) nonresponders and 6 (35%) responders
with a delta cardiac index of 3.6±4.9 and 14.1±3.9% resp (p<0.001).
Conclusion: this study shows clearly that definite LV lead positioning should
be individually tailored for each patient. How to determine with easier methods
than with this lengthy temporary pacing procedure to know where to be has yet
to be determined.

P522 Neurohumoral activation predicts enhanced ventilatory
response to exercise in patients with chronic heart
failure

T. Kinugawa, K. Ogino, S. Osaki, M. Kato, Y. Tomikura, O. Igawa, I. Hisatome,
C. Shigemasa. Tottori University Faculty of Medicine, Div of Cardiology/1st
Dept Int Med, Yonago, Japan

Background: Chronic heart failure (CHF) is characterized by the activation
of neurohormones and elevated slope of ventilatory response to exercise
(VENCO2). Patients with an enhanced VENCO2 slope reported to have ex-
ercise intolerance, abnormal hemodynamics, augmented chemoreceptor sen-
sitivity, and poor prognosis. However, the relation between the enhanced ven-
tilatory response to exercise and multiple neurohumoral factors has not been
studied. This study determined whether neurohumoral activation is a predictor
of VENCO2 slope in patients with CHF.
Methods: Plasma concentrations of norepinephrine, renin-angiotensin system
activity, atrial & brain natriuretic peptide (ANP & BNP), and endothelin-1 were
determined in 71 patients with CHF (age=61±1 years, NYHA functional class
I/II/III: 24/31/16, left ventricular ejection fraction=35±1%, peak VO2=17.9±0.9
ml/min/kg) and age-matched 25 normal controls. VENCO2 slope was calcu-
lated by the relation between ventilation and carbon dioxide production at car-
diopulmonary exercise testing.
Results: Patients with CHF had significant neurohumoral activations with in-
creased plasma norepinephrine (Controls vs CHF; 201±11 vs 302t28 pg/ml),
ANP (23.7±4.3 vs 74.9±8.0 pg/ml), BNP (1 9.7±3.5 vs 218.2±29.1 pg/ml) and
endothelin-1 (2.32±0.12 vs 2.64±0.13 pg/ml) levels compared to normal con-
trols (all p<0.05). VENCO2 slope (Controls vs CHF; 27.5±0.6 vs 34.6±0.9,
p<0.01) was higher in CHF At the univariate analysis, age (p<0.01), body
weight (p<0.01), NYHA functional class (p<0.0001), plasma norepinephrine
(p<0.0001), plasma ANP (p<0.0001), plasma BNP (p<0.0001), and plasma
endothelin-1 (p<0.0001) significantly related with VENCO2 slope among pa-
tients with CHF Both plasma ANP (r=0.59, p<0.0001) and plasma nore-
pinephrine levels (r=0.55, p<0.0001) had significant positive correlation with
VENCO2 slope in CHF. Multivariate analysis revealed plasma levels of ANP
and norepinephrine predicted VENCO2 slope independent of NYHA functional
class and body weight (overall R=0.80, p<0.0001).
Conclusions: Plasma ANP and norepinephrine levels are independent pre-
dictors of VENCO2 slope in patients with CHF These findings suggest that
neurohumoral activation significantly contributes to the enhanced ventilatory
response to exercise in patients with CHF.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Exercise testing/Micellaneous topics 	 83

P523 Effects of carvedilol therapy on exercise tolerance in
patients with chronic heart failure

F. Al-Nasser 1 , M. yousufuddin 1 , M. piepoli 1 , F. al-nozha 2 , S. anker 1 ,

A. coats 1 , P. ponikowski 1 •
 'Royal Brompton Hospital, Clinical Cardiololgy

Dept., London, United Kingdom; eking faisal hospital, cvardiology, Riydah,
Saudi Arabia

Background: Recent clinical trials have clearly demonstrated that beta-
blockers (BB) prolong survival in chronic heart failure (CHF), but whether BB
improve pts exercise tolerance remains controversial. In this study we assessed
the effect of 3-month therapy with carvedilol on functional capacity in pts with
mild to moderate CHF.
Methods and Results: Among 50 consecutive CHF pts referred to our institu-
tion for initiation of BB therapy (carvedilol), 42 pts met the entry criteria (>1
month stability, NYHA class II-III, optimal treatment obligatory with ACE in-
hibitor) and were included into the study. Carvedilol (3.125mg od) was started
and titrated up to a maximal tolerated dose (aim: 25 mg bd). Ten pts did
not tolerate carvedilol and were excluded. The remaining 32 Pts (28 men,
62±9 years, NYHA class II/III: 19/13) completed the 3-month study period.
At baseline and after 3-month therapy cardiopulmonary exercise testing was
performed and the following parameters were analysed (table): total exercise
duration (Texer), peak oxygen consumption (peakVO2), ventilatory response to
exercise (VENCO2 slope), anaerobic threshold (AT), and respiratory quotient
(RQ) (mean ± SD, * p<0.05):Baseline(n=32)vs End of the study (n=32): NYHA
class (I/II/III) 0/19/13 vs 3/24/5*, Texer (s) 457±140 vs 488±164, Peak V02
(ml/min/kg) 20.9±5.9 vs 21.4±6.1, VENCO2slope 35.4±13.4 vs 32.6±6.1, AT
(ml/min/kg) 12.4±4.7 vs 13.9±4.6, RQ 1.08±0.06 vs 1.09±0.04.
In pts treated with carvedilol, subjective improvement in functional capacity as
evidenced by NYHA class was not paralleled by objective changes in cardiopul-
monary indices. Pts were further divided into 2 groups, based on the presence
(n=12) or absence (n=20) of left ventricular restrictive filling pattern (defined
as mitral E/A ratio > 1 and deceleration time <120ms) at baseline ECHO-
2D recordings. In those with restrictive filling pattern, carvedilol significantly
decreased VENCO2 slope (41.9±17.2 vs 32.3±10.3, p=0.03) and increased
AT (11.8±4.4 vs 14.1±2.4, p=0.06, baseline vs after 3-month therapy, respec-
tively) with concomitant restoration of transmitral flow in 9/12 Pts.
Conclusion: In this study carvedilol therapy exerted neutral effects on objective
indices of exercise tolerance in Pts with CHF. Whether in Pts with restrictive LV
filling pattern BB may be particularly effective in improving exercise intolerance
warrants further investigation.

P524 Tool for prediction of match between positive exercise
treadmill test and need for revascularization

O. Kalpak, J. Davcheva-Pavlovska, B. Petrovski, V. Kotevski, S. Kedev,
S. Antov, M. Kaev. Institute for Heart Diseases, Skopje, F Y Rep. of Macedonia

Objectives: Can true positive test be predicted using risk score as tool de-
veloped from coefficients using multivariate logistic regression risk-prediction
model. Therefore we analyze total of 4268 exercise treadmill tests performed
between 01/1999 and 01/2000 using a multivariate logistic regression analy-
sis to identify predictors. The final model vas validated on an independent data
set from 836 positive treadmill test results and angiography findings (performed
in period from 10/2000 to 09/2001). Match between positive test and need for
revascularization assessed by angiography finding was considered as true pos-
itive test. A tool for predicting an individual patients risk was developed using
a risk prediction score representing the rounded coefficients of the logistic re-
gression model to the closest half-integer.
Results: False positive test occurred in 17.6% of patients. Multivariate regres-
sion analysis identified: previous myocardial infarction (odds ratio [OR] 11.5,
95% confidence interval [Cl] 9.4-13.8; p<0.001); previous positive test (OR
7.7, 95% Cl 5.1-9.2; p<0.001); previous angioplasty (OR 2.7, 95% Cl 1.8-3.4;
p<0.001); male gender (OR 2.2, 95% Cl 1.5-3.4; p<0.001); age 55-60 years
(OR 1.8. 95%Cl 1.3-2.6; p<0.001) age 61-65 years (OR 2.3, 95% Cl 1.6-3.2)
over 66 years (OR 2.9, 95% Cl 2.1-4.2; p<0.001); exercise below 60% of car-
diovascular capacity (OR 2.4, 95% Cl 1.3-3.4; p<0.001) Hypotensive response
(OR 5.5, 95% Cl 3.7-6.3);Symptom limited exercise (OR 3.1, 95% Cl 1.6-4.5;
p<0.001) as independent predictors of true positive test. Analysis identified
Female gender (OR 1.8, 95% Cl 1.2-2.2; p<0.001); Hypertensive response to
exercise (OR 3.7, 95% Cl 2.2-5.2; p<0.001); dispnoe (OR 2.3,95% Cl 1.2-3.2;
p<0.001) as independent predictors of false positive test.
Conclusions: We conclude that risk-score tool can facilitate accuracy of posi-
tive exercise test.

P525 Patients with coronary stenoses show abnormal
regional strain and backscatter despite normal
function

S. Yuda 1 , Y. Satoshi 2 , T. Marwick 1 . ' University of Queensland, Department of
Medicine, Brisbane, Australia; 2 University of Queensland, Department of
Medicine, Brisbane, Australia

Background: Although structural and functional changes have been reported
in hypoperfused myocardium with left ventricular (LV) dysfunction, it is not
known whether such changes occur even in hypoperfused myocardium with
normal LV function. We sought whether regional myocardial structural and func-
tional abnormalities in coronary artery disease (CAD) patients with normal LV
systolic function could be detected using integrated backscatter (IB) and strain
rate (SR) imaging.
Methods: Forty-nine CAD pts (defined by >50% stenosis) and 18 controls with-
out significant CAD were studied. All pts had normal wall motion (LV ejection
fraction; >55%) and no LV hypertrophy (LV mass index; <131 g/m 2 in men
and <100 g/m2 in women). Gray scale and color tissue Doppler imaging from
3 apical views were stored and analyzed off line and all pts underwent coro-
nary angiography within 6 months. Wall thickness at end-diastole (WT) and
percent wall thickening (%WT) were measured in each of 12 segments (ex-
cluding apical segments) using anatomical M-mode echocardiography. Cyclic
variation (CV) of IB was measured in all 16 segments, and peak strain and SR
was calculated in each wall. Calibrated IB intensity (CIB), corrected for pericar-
dial IB intensity, was measured in the septum and posterior wall.
Results: Segments (n=470) subtended by significant stenoses were divided
according to stenosis seveity into 3 groups; mild (50-69%, n=170), moderate
(70-98%, n=230) and severe (>99%, n=70). Each parameter in each group
was compared with that in control segments (n=288) from pts without CAD
(Table). Segments with severe stenosis showed significantly lower CV than that
in control segments (p<0.05), with no difference in WT or %WT.

Strain and IB parameters vs stenosis

Control Mild Moderate Severe

CV (dB) 7.6±2.8 7.7±2.8 7.5±2.6 6.7±2.8*
CIB (dB) -24.9±7.4 -21.9±7.0 -23.9±6.3 -20.7± 5.9
Peak strain (%) -26.6±5.2 -27.2±4.8 -26.4±5.6 -26.8± 6.7
WT (mm) 8.6±1.1 8.7±1.4 8.6±1.5 8.7±1.2
%WT(%) 44.5±14.0 45.7±14.7 46.1±12.3 43.5±10.6

Conclusions: Regional myocardial function is impaired in segments with se-
vere coronary stenosis, even without overt infarction and with preserved sys-
tolic function.

P526 Trans-ulnar coronary interventions: a feasibility study

O. Bertrand, R. De Larochelliere, G. Proulx, R. Lemay, S. Plante, G. Barbeau,
O. Gleeton, L. Roy. Quebec Heart Institute/Laval hospital, Cardiology, Quebec
City, Canada

Since trans-radial coronary catheterisation is not always possible, we have ex-
plored the possibility of using the ulnar artery (UA) as an alternative route for
coronary intervention.
Percutaneous trans-ulnar coronary catheterisation has been attempted in 43
patients after positive oxymetry (reverse modified Allen test). Reasons for UA
approach was operator preference in 41 cases and failed radial artery puncture
(n=2). There were 25 men and 18 women. Mean age was 63±12 years. Mean
height was 170±7 cm and mean weight was 81±17 kgs. Body surface area was
1.9 ± 0.2 m2 . In 5 cases, the UA could not be canulated due to spasm. In 1
case of planned left main PTCA, we had to change from left UA to right femoral
route due to lack of back-up support. Sheath size was 4Fr (n=1), 5Fr (n=26),
6Fr (n=1 0), 7Fr (n=1). The right UA was used in 35 cases and left UA in 3 cases.
There were 25 diagnostic angios (2 previous CABG) and 13 angios followed by
adhoc PTCAs. To canulate the left main, we used Multipurpose (n=20), Judkins
left (n=16) or left Amplatz (n=2). To canulate the RCA, we used Multipurpose
(n = 20), Judkins (n=16) or left Amplatz (n=2) catheters. For PTCA, left main
was canulated with an extra-back up (n=10) catheter and RCA with Barbeau
(n=2) or right Judkins (n=1) catheters. Abciximab was used in 4 cases and
Eptifibatide in 3 cases. Intravascular ultrasound was performed in 5 cases and
brachytherapy in 1 cases. The mean duration of the procedures was 40 ±22
minutes. There was no clinical complication.
Trans-ulnar catheterisation may be an elegant substitute for trans-radial ap-
proach in selected cases.
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P527 Does nitroglycerin mask a warm-up phenomenon in
patients with coronary artery disease?

V. Todosiychuk' , V. Kuznetsovz, O. Nochrina' . t Institute of Clinical & Prevent
Card., Tyumen, Russian Federation; 2 lnstitute of Clinical & Prevent. Card.,
Tyumen, Russian Federation

The aim of this study was to assess the effects of nitroglycerin on a warm-up
phenomenon (i.e. attenuation of myocardial ischemia during repeat exercise
testing) in patients with stable angina pectoris.
Methods: Twenty males (52±6 years) with 1-2-vessel coronary artery dis-
ease and positive baseline treadmill exercise test (TET) were randomized in
a double-blind, 3 day cross-over period study to receive 0,5 mg sublingual ni-
troglycerin or placebo immediately prior each of two consecutive TET with at
15-minute recovery intervals.
Results: Significantly improvement in some parameters of myocardial is-
chemia was observed during second TET compared to the first TET after
placebo. The duration of exercise was prolonged from 312±160 to 387±165
seconds (p<0.001), the maximal ST depression was decreased from 2.1±0.43
to 1.7±0.57 mm (p=0.003), as well as the recovery time from 349±106 to
233±86 seconds (p<0.001) and the number of ECG leads with 1 mm ST de-
pression from 3.2±1.7 to 2.7±1.6 (p=0.037). The heart rate at onset of is-
chemia increased from 120±18 to 126±21 beats/min (p=0.001), the double
product at 1,5-mm ST depression increased from 17.54±3.4 to 19.53±4.3 mm
Hg/second (p<0.001). However, these parameters of two consecutive TET did
not change after nitroglycerin administration with a significantly drug test inter-
action (p=0.009, at two-way ANOVA).
Conclusion: Nitroglycerin with 0,5 mg sublingual dose increased anti-ischemic
tolerance but it should mask the warm-up phenomenon during repeat exercise
tests.

P528 The serum hydroxyproline level, a maker for collagen,
is a biochemical marker in patients with vulnerable
plaque or plaque disruption

B.S. Yoo, J. Yoon, J.Y. Ko, K.H. Lee, M.S. Ahn, S.H. Lee, S.O. Hwang,
K.H. Choe. Yonsei University, Cardiology Department, Wonju, Korea, Republic
of

Background & Objectives: The activated macrophage secretes proteinases
that can break down both collagen and elastin to peptides and eventually amino
acids.Evidence from several laboratories suggests that collagen breakdown in
coronary artery disease is important for identification of vulnerable plaque or
disruption. This breakdown of these structural molecules of the extracellular
matrix can weaken the fibrous cap, rendering it particularly susceptible to rup-
ture and precipitation of acute coronary syndromes. Hydroxyproline released
in the serum used as an evidence of collagen breakdown or synthesis. Our
objective was to compare these collagen markers among patients with stable
angina, patients with unstable angina or AMI and healthy individuals.
Methods: Venous blood sampling was obtained at the time of admission. We
examined the serum levels of hydroxyproline in 15 patients with stable angina,
in 15 patients with unstable angina (Braunwald II or III), in 20 patients with
AMI and in 10 healthy subjectes. Serum hydroxyproline level was measured
by the amino acid analysis system (HPLC: Pico-Tag system, Waters). Serum
c-reactive protein (CRP) was measured in same samples.
Results: There was significant difference in serum hydroxyproline level in
patients with acute myocardial infarction (4.92±1.89 µg/L), unstable angina
(2.92±0.81 µg/L), stable angina (2.22±1.29 µg/L) and normal control group
(2.35±0.92 µg/L). There was no significant difference in serum hydroxyproline
level between the stable angina and normal control group (p>0.05). However,
there was significant elevation of serum hydroxyproline in the patients with un-
stable angina (p=0.045) and AMI (p<0.01) compared to the patients with sta-
ble angina. There was no relationship between serum hydroxyproline and CRP
level (p>0.05).
Conclusion: Serum hydroxyproline level in the acute coronary syndrome was
significant elevation. So, we think that serum hydroxyproline could be a good
biochemical for vulnerable plaque in the coronary artery disease.

P529 Plasma interleukin-6 levels are increased in coronary
artery ectasia

L. Tokgozoglu 1 , O. Ergene 2 , O. Kinay 2 , C. Nazli 3 , G. Hasgelik 4 , Y. Ucarciz.
'Hacettepe University, Cardiology Dept., Ankara, Turkey; 2Suleyman Demirel
University, Cardiology Dept., Isparta, Turkey; 3 lzmir, Turkey; 4 Hacettepe
University, Microbiology, Ankara, Turkey

Objective: Coronary artery ectasia is a relatively rare abnormality which is con-
sidered to be congenital or acquired in origin. Acquried coronary ectasias have
been most commonly attributed to atherosclerosis and less frequently to in-
flamatory diseases. Recent studies have suggested a cytokine-induced tissue
inflamation in the pathogenesis of abdominal aortic aneurysms, depending on
the demonstration of increased levels of circulating interleukin-6 (IL-6) in these
patients. The aim of this study was to investigate whether a similar association

also exists for patients with coronary ectasia, which may also be regarded as
an abnormal dilatation of the arterial system.
Method: The study group was composed of 43 patients (58±9.4 years, 26
males) with coronary ectasia and the control group consisted 48 consecutive
patients (55±11 years, 20 males) with angiographically normal coronary ar-
teries. Coronary diameters were measured as the maximal diameter for each
segment by quantitative angiography. A coronary diameter index was defined
for each segment as the coronary diameter divided by the body surface area
(BSA). In the study group, a coronary segment with a diameter index of more
than 1.5 fold of the control group was defined as ectatic. IL-6 levels were mea-
sured from the venous blood samples.
Results: There were no significant differences between the two groups with re-
gard to baseline characteristics such as age, sex, BSA, hypertension, diabetes,
smoking and lipid profile. Coronary ectasia was present in a single vessel in 28
patients and in two coronary vessels in 12 patients in the study group. Diffuse
ectasia in 3 vessels was observed in 3 patients. Serum IL-6 levels were sig-
nificantly higher in patients with coronary ectasia compared with the control
group (5.18±2.04pg/ml vs 4.13±0.5pg/ml,p=0.002). The mean serum IL-6 lev-
els in patients with single vessel,two vessel and diffuse ectasia were as follows:
5.37±2.03pg/ml,4.68±2.04pg/ml and 5.57±2.71 pg/ml, respectively. There was
no significant correlation with the maximal diameter of the most dilated coro-
nary segment and IL-6 levels in patients with coronary ectasia (r=0.10,p=0.50).
Conclusion: Results of this study have demonstrated increased levels of circu-
lating IL-6 in patients with coronary ectasia which might indicate a possible role
of inflamatory process in the pathogenesis of dilated coronaropathy. Absence
of a significant correlation between the dimensions of the ectatic segments and
IL-6 levels might be due to the narrower range of the diameters of the coronary
arteries compared with the abdominal aorta.

P530 Changes in the cytokine levels reflect the that of
functional capacity in patient with heart failure

H. Itch', N. Osada 2 , A. Koike', A. Tajima', T. Maeda', Y. Akashi', M. Kato',
L.T. Fu'. 1 The Cardiovascular Institute, Cardiology, Tokyo, Japan; 2St.
Marianna Univ, School of Med., Cardiology Dept., Kawasaki, Japan

Recently several investigators have reported that pro-inflammatory cytokines
such as tumor necrosis factor (TNF) and its receptors are not only indices for
severity but also predictors of mortality in patients with heart failure. We in-
vestigated the relationship between cytokine revels and peak V02, which is a
conventional parameter for the prognosis, in the time course of medical treat-
ment in heart failure patients.
Methods: Twenty-three patients with stable chronic heart failure (average ejec-
tion fraction: 28.9±9.2%, 60.3±10.7 years) who performed cardiopulmonary
exercise testing (CPX) using a cycle ergometer with a ramp protocol were en-
rolled in this study. Nine months after the initial CPX, the second exercise test-
ing was performed. Plasma concentrations of brain natriuretic peptide (BNP),
TNF-soluble receptors I and II (TNFR-I and R-II), and interleukin-6 (IL-6) were
measured at the same time.
Results: In the initial CPX, peak V02 was 17.8±6.6 ml/min/kg. Peak V02 was
did not change as an average at the second CPX (18.9±5.6), while 13 patients
out of 23 showed an increase in peak V02 (4.7±2.9). The plasma cytokine
levels in the initial test were as follows; IL-6:2.0±3.2 pg/ml, TNFR-1:1046±336
pg/ml, TNFR-11:2545±1193 pg/ml, and BNP:158±120 pg/ml. And they corre-
lated negatively to peak V02. The change in peak V02 (the second-the ini-
tial) correlated negatively to those of IL-6 (r=0.52, p=0.01), TNFR-I (r=0.54,
p=0.008), TNFR-II (r=0.45, p=0.03), and BNP (r=0.55, p=0.01).

Delta values of cytokine and peak V02.

Conclusion: The changes of plasma cytokine levels related to that of exer-
cise capacity. This result suggests that cytokine measurements are useful in
predicting improvements or deteriorations in functional capacity in ambulatory
patients with chronic heart failure.
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P531 The relationship between functional impairment and
neurohormonal abnormalities

N. Osadal, K. Omiya 2 , K. Inoue 2 , M. Tamura 2 , N. Suzuki 2 , Y. Akashi 2 ,

A. Seki 2 , F. Miyake 2 . 'Yokohama, Japan; 2St. Marianna University,
Cardiology, Kawasaki, Japan

Peak V02 is an established parameter for evaluating the severity of heart fail-
ure. On the other hand, investigators have recently reported that neurohor-
monal parameters are useful for the same purpose. This study was designed
to evaluate the relationship between peak V02 and neurohormonal abnormali-
ties.
Methods: We performed cardiopulmonary exercise testing (CPX) in 105 pa-
tients with acute myocardial infarction at 1 month after the onset. Plasma con-
centrations of noradrenaline (NA), brain natriuretic peptide (BNP), and tumor
necrosis factor-alpha soluble receptors (TNFR-I and TNFR-II) were measured.
Patients were classified into the following three groups: very low capacity (VL:
peak V02<18 ml/min/kg, n=11), low capacity (L: peak VO2=18 to 24 ml/min/kg,
n=44), and preserved capacity (P: peak VO2 >24 ml/min/kg, n=50).
Results: Ejection fraction was similar in the three groups. NA was higher in the
VL group than in the L group (451±249 vs 341±207pg/ml), and NA was higher
in the L group than in the P group(341±207 vs 239±127pg/ml). BNP was also
higher in the VL group than in the L group (256±178 vs 85±84pg/ml), and
BNP was higher in the L group than in the P group (85±84 vs 49±41pg/ml).
While TNFR-I (1257±496 vs 1043±365 pg/ml) and TNFR-ll (3566±759 vs
2778±786pg/ml) were higher in the VL group than in the L group, their levels
were similar in the L and P groups.
Conclusion: Among heart failure patients, NA and BNP increase even in those
with mild exercise intolerance, while TNFR-I and TNFR-II increase in those
suffering from more severe cardiac conditions.

P532 Low-frequency components of exercise V02 are
coupled to VENCO2 slope in patients with heart failure

E. Hirose 1 , H. Takaki 2 , O. Tsukamoto 1 , Y. Ino 1 , Y. Goto 1 , K. Sunagawa 2 .

'National Cardiovascular Center, Division of Cardiology, Suita, Japan;
'National Cardiovascular Center, Cardiovascular Dynamics Dept., Suita,
Japan

Although elevated VENCO2 slope (exercise hyperventilation) measured at ex-
ercise testing with respiratory gas analysis (CPX) has been shown to have
important pathophysiological and prognostic implications in patients with heart
failure, the responsible mechanisms are incompletely understood. Similarly, we
have few available data explaining the origin of abnormal slow oscillations in
ventilation and VO2 seen in these patients. If the same mechanism such as
enhanced CO2 chemosensitivity may operate in the manifestation of these two
abnormalities, there should be a close relationship between them. We there-
fore examined the hypothesis that these two abnormalities are coupled to each
other. Since we have no available method for quantifying slow oscillations, we
estimated V02 low-frequency components measured at CPX.
Methods: We performed symptom-limited CPX on bicycle ergometer (ramp
protocol) in 184 consecutive patients with mild to severe heart failure due to
dilated cardiomyopathy (DCM). By using V02 data (every 6 sec) from rest to
peak exercise, we computed low frequency power (LF) in the range of 0.5-
1.25 cycles/min and total power of V02 (TF) with serially performing FFT (4-
min time-window, overlapping every 30 sec). VENCO2 slope was measured
according to the standard method.
Results: LF/TF ratio was significantly correlated with VENCO2 slope (r=0.55,
p<0.001) as shown in the figure.

LF/TF Ratio vs. VENCO2 slope.

Conclusion: Predominant low-frequency components of VO2 were associated
with elevated VENCO2 slope, suggesting the possibility that the same mech-
anism, such as enhanced CO2 chemosensitivity, contributes to the genesis of
elevated VENCO2 slope and slow oscillations in VO2.

P533 Effect of a home based telecardiology on chronic heart
failure outcomes: a case control pilot study

S. Scalvini, E. Zanelli, M. Volterrani, O. Buscaya, D. Domenighini, A. Giordano.
Cons for Res and Devel of Telemedicine, Dept of Cardiology S Maugeri
IRCCS, Gussago, Italy

Chronic heart failure (CHF) remains a common cause of disability and death
and the extensive requirement for hospital admission represents a major bur-
den to health-care system. Previous investigations suggest that home-based
intervention has the potential to decrease the rate of hospital readmission, pro-
long event-free and total survival and improve quality of life.
Aim of our study was to analyse a home based intervention with a telecardiol-
ogy system in CHF patients (pts).
Seventy four CHF pts, aged 59±9 years in stable conditions and with optimised
therapy were enrolled. The program consists in a transtelephonic follow-up and
ecg monitoring (HBT: home based telecardiology) followed by paramedical and
medical team. The pts received a portable device, transferring by a mobile or
fixed telephone a one lead trace to a receiving station where a nurse was
available for reporting and interactive teleconsultation (providing information
on health status, symptoms, weight, diuresis, drug adjustment and optimiza-
tion). The patient can call the centre when he need (teleassistance), while the
team call the patient with scheduled appointment (telemonitoring). Comparison
of one-year clinical outcomes were made between HBT patients and a control
group of 74 patients matched 2:1 to HBT patients on age, sex, NYHA class,
EF% and VO2 peak (UC). A significant reduction in instabilisations (55.4%
vs 23.9%; p<0.0001; RRR 0.57; Cl 0.12-0.59) and hospitalisations (36.5% vs
18.3%; p<0.01; RRR 0.5; Cl 0.18-0.83) and were observed in HBT group in
comparison with UC group. No significant difference was found on mortality
between groups. These results suggest that a telecardiology service could de-
tect and prevent clinical instabilisations and reduce rehospitalisation in CHF
patients.

THE PERIPHERY IN CHRONIC HEART FAILURE

P534 Chemical mediators of the muscle ergoreflex in chronic
heart failure: a putative role for prostaglandin in reflex
ventilatory control

A.C. Scott 1 , C.H. Davos 1 , A. Kaczmarek 2 , R. Wensel 1 , P.P. Ponikowskiz,
A.J.S. Coats', M. Piepoli 3 . ' Imperial College School of Medicine, Cardiac
Medicine, London, United Kingdom; 'Medical Academy, Cardiology, Wroclaw,
Poland,. 3Piacenza, Italy

Background: The overactivity of ergoreceptors (intra-muscular afferents sen-
sitive to products of skeletal muscle work) may be responsible for the abnormal
responses to exercise and symptoms of exercise intolerance in chronic heart
failure (CHF); however little is known of the chemical nature of the stimuli in-
volved. We investigated biochemical factors (H', PvCO2, Pv02, HCO3, K*,
Phosphate, Lactate, PGE2, PGFlalpha, bradykinin) potentially involved in er-
goreceptor activation.
Methods and Results: Sixteen stable CHF patients (64.9±2.7years, peakVO2
15.8±0.7m1/kg/min) and 10 age-matched normals were studied. The ergore-
ceptor test involved two 5-minute handgrip exercises. On one occasion the sub-
jects recovered normally (control recovery), while on the other a post handgrip
regional circulatory occlusion (PH-RCO) was induced in the exercising arm,
isolating the stimulation of the ergoreceptor after exercise. The ergoreflex was
quantified as the difference in ventilation between the PH-RCO and the control
recovery periods. During the protocol the local muscular blood effluent con-
centrations of metabolic mediators were assessed. Patients had an ergoreflex
effect on ventilation greater than normals (4.8±1.4 vs. 0.4±0.1Umin, p<0.01).
During the ergoreflex test in patients, the following metabolites were elevated
with respect to resting values in comparison with normals: PGE2 (3.7±0.7
vs. 1.1±0.2pg/ml), PGFlalpha (16.2±2.8 vs. 7.2±1.2pg/ml) and bradykinin
(2.1±0.3 vs. 1.0±0.1pg/ml), p<0.05 for all comparisons. Only the increases
in prostaglandin were predictors of the ergoreflex response (r>0.41, p<0.01).
Eight patients on aspirin vs. those eight not on aspirin presented lower ergore-
flex activity in the control of the ventilatory response (2.1±0.6 Umin vs. 7.5±2.3
Umin, p<0.05), associated with reduction of blood concentration of PGF1a
(10.7±2.9 pg/ml vs. 21.1±3.2 pg/ml, p<0.05) and not significant changes in
PGE2 (3.1±0.8 pg/ml vs. 4.6±0.8 pg/ml, p=NS).
Conclusion: Although multiple metabolites are concentrated in exercising
muscle in CHF, only prostaglandin correlated with ergoreflex activity suggest-
ing these factors as potential triggers to the exaggerated ergoreflex which is
characteristic of CHF. This may have important implications for novel therapies
to improve exercise tolerance.
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P535 Desmin-free cardyomyocytes and myocardial
dysfunction in end-stage heart failure

S. Di Somma 1 , M.P. Di Benedetto 2 , G. Salvatore 2 , M.I. Scarano 3 ,

S. Montagnani 3 , G. Cudemo 2 , L. Agozzino°, G. Caputo 2 . IS.Andrea Hospital
La Sapienza Roma, Cardiology, Rome, Italy; 2 University "Federicoll", Clinical
Experimental Medicine, Naples, Italy; 'University Federico II, Biomorphology
and Functional Science, Naples, Italy; 4 Second University, Patology
Department, Naples, Italy

In previous paper we demonstrated that in mild dilatative cardiomyopathy in
humans, cardiomyocyte desmin disarray was associated "in vivo" with reduced
actin-myosin contractile function.
The objective of this study has been to evaluate the role of desmin on myocyte
contractility in end-stage heart failure.We studied 18 hearts explanted from pa-
tients undergoing heart trasplantation (10 for coronary artery disease and 8 for
dilatative cardiomyopaty).Cardiac biopsies from donor's heart rapresented the
control myocardium.
Immunoflorescence with desmin antibody was performed on paraffin-
embebbed sections of cardiac specimens and evaluated by confocal my-
croscopy.On the same samples Actin-myosin in vitro motility assay was per-
formed in order to obtain cellular contractile function. Moreover PCR analysis
of desmin in normal and pathological heart was obtained on frozen myocardial
tissue.
Results: Compared to healthy cardiac tissue, in end-stage heart failure my-
ocardium there was a significant(p<0.01)presence of desmin -free myocytes at
immunostaining with non difference between dilatative and ischemic cardiomy-
opathy.At PCR analysis there was a significant(p<0.03)reduction of desmin
content in disesed hearts compared to controls. Moreover there was a signifi-
cant reduction of in vitro actin-myosin coupling rate in heart failure myocardium
conpared to normal heart.A significant negative (r=-0.65; p<0.05) relation-ship
between number of desmin-free myocytes and actin-myosyn contractile rate
was found.
Conclusion: In end-stage heart failure, both fron ischemic or idiophatic origin
,compared to normal hearts,there is the presence of desmin -free myocytes.
This finding is related to myocardial cellular dysfunction and could represent a
marker of prognosis in the decision making for patients in waiting list for heart
trasplantation.

P536 Left ventricular hypertrabeculation/noncompaction in
62 patients: prevalence and association with other
cardiac and neuromuscular disorders

C. StbllbergerI, J. Finsterer 2 , G. Blazek 3 , W. Kopsa 4 . t Wien, Austria;
2 Rosenhugel, Neurologisches KH Dept, Vienna, Austria; 3Hanusch
Krankenhaus, Cardiology Dept., Vienna, Austria; 4Radiologische Abteilung,
KA Rudolfstiftung, Vienna, Austria

Background and objectives: Few data are available about the prevalence of
left ventricular hypertrabeculation/noncompaction (LVHT), the number of inves-
tigations necessary to diagnose LVHT and the rate of associated cardiac and
neuromuscular disorders (NMD). Aim of the study was thus to assess 1. the
prevalence of LVHT, 2. the number of echocardiographic examinations neces-
sary to diagnose LVHT, 3. cardiac abnormalities are associated with LVHT and
4. the rate of NMD in patients with LVHT.
Methods: LVHT was diagnosed if in one plane >3 trabeculations apically to
the papillary muscles were seen and Doppler imaging visualized intertrabecu-
lar spaces perfused from the ventricular cavity. All patients in whom LVHT was
diagnosed between June 1995 to December 2001 underwent a clinical cardi-
ological examination. It was noted, after how many examinations LVHT was
diagnosed. All LVHT-patients were invited for a neurological examination.
Results: LVHT was diagnosed in 62 (12 female) patients with a mean age of
50 (18-75) years. The prevalence of LVHT was 0.24%/year. In 47% of the pa-
tients LVHT was diagnosed at the first echocardiographic examination, in 25%
>3 examinations were necessary. In 97% of the patients LVHT was associ-
ated with echocardiographic abnormalities, ECG abnormalities in 92%, cardiac
symptoms in 89%, heart failure in 73% and arrhythmias in 65%. Among the 49
LVHT-patients who underwent a neurologic examination, 82% had a NMD and
18% were neurologically normal.
Conclusions: LVHT is a heterogeneous echocardiographic finding which is
often overlooked, more prevalent than previously believed and associated with
NMD in the majority of patients.

P537 Assessment of viable tissue in 0-wave regions by
metabolic imaging using single-photon emission
computed tomography in ischaemic cardiomyopathy

A.F.L. Schinkel, J.J. Bax, A. Elhendy, E.C. Vourvouri, M.A. Bountioukos,
F.B. Sozzi, J.R.T.C. Roelandt, D. Poldermans. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Aim: Chronic electrocardiographic Q waves are often believed to reflect irre-
versibly scarred, transmurally infarcted myocardium. The aim of this study was

to evaluate whether residual viable tissue persists in dysfunctional myocardial
regions related to chronic Q waves on the surface electrocardiogram in patients
with heart failure.
Methods: A total of 148 patients with healed myocardial infarction and
impaired left ventricular (LV) function presenting with heart failure symp-
toms underwent electrocardiography and metabolic imaging using Tc-99m-
tetrofosmin/F18-fluorodeoxyglucose (FDG) single-photon emission computed
tomography (SPECT). Patients with primary cardiomyopathy, significant valvu-
lar disease or left bundle branch block were excluded. The LV was divided into
4 major regions to compare myocardial viability in regions with and without
chronic Q waves on surface electrocardiography.
Results: According to FDG SPECT metabolic imaging, residual viable tissue
persisted in a high proportion (61%) of dysfunctional myocardial regions with
chronic Q waves. Regions with chronic 0 waves were more often dysfunctional
than regions without Q waves. Moreover, dysfunctional regions with chronic Q
waves were less frequently viable compared to dysfunctional regions without Q
waves on the electrocardiogram.

Viability in infarcted regions.

Conclusion: This study demonstrates that chronic Q waves on electrocardiog-
raphy in patients with heart failure do not necessarily imply irreversibly scarred
myocardium. Residual viable tissue persists in a high proportion of dysfunc-
tional ventricular regions according to FDG SPECT metabolic imaging.

P538 Human urotensin II and big endothelin in patients with
chronic heart failure

S. Krugerl , J. Graft, U. Janssens 1 , T. Stickel 1 , D. Kunz 2 , P. Hanrath t .
t University clinic, Medical Clinic I, Aachen, Germany; 'Clinical chemistry,
University clinic, Aachen, Germany

Background: Human urotensin II (hU-II) is the most potent mammalian arterial
vasoconstrictor identified so far, but it has also vasodilating properties. HU-II
receptors are predominant in the human heart and arterial vessels, suggest-
ing to be of importance as a cardiovascular mediator. Aim of this study was
to measure hU-II plasma concentrations in patients with and without chronic
heart failure (CHF) at rest and exercise, to examine its correlation with exercise
capacity and to compare it with the vasoconstrictor big endothelin.
Methods: We prospectively studied 32 patients (pts) with CHF (60 ± 12 years,
7 women, LVEF 26 ± 6%) and 10 healthy controls (54 ± 12 years, 5 women,
LVEF 60 ± 4%). All CHF pts had a LVEF < 35%. Cardiopulmonary exercise
testing was performed in all CHF pts and controls. Serum levels of hU-II (en-
zyme immunoassay, Immundiagnostik, Bensheim, Germany) and big endothe-
lin (ELISA, Immundiagnostik, Bensheim, Germany) were measured prior to
symptom-limited bicycle exercise and at peak exercise.
Results: Peak V02 was significantly lower in CHF pts than in controls (14.7
± 3.6 vs. 19.8 f 3.8 ml/min/kg, p < 0.01). HU-II concentrations at rest were
comparable in CHF pts (2990 ± 1104 pg/mI, range 1730 - 7010 pg/ml) and
controls (3290 ± 508 pg/ml, range 2710 - 3750 pg/ml, n.s.). At peak exercise
hU-II plasma levels were still not significantly different in CHF pts and controls
(3063 ± 1185 vs. 3213 f 1188 pg/mI, n.s.). HU-II concentrations at rest and at
peak exercise showed no significant alterations in pts with CHF and controls.
HU-11 concentrations at peak exercise correlated better with peak V02 in con-
trols (r = -0.61, p <0.01) than in CHF patients (r = 0.25, p <0.01). Resting hU-II
levels demonstrated no correlation with peak V02 in controls or CHF patients.
Big endothelin levels were significantly higher in CHF pts compared to controls
at rest (2.8 ± 1.8 vs. 1.7 ± 0.1 fmol/ml, p < 0.01) and after exercise (2.7 ± 1.7
vs. 1.6 ± 0.2 fmol/ml, p <0.005).
Conclusions: This is the first report about in vivo studies of hU-II plasma con-
centrations in CHF HU-ll levels allowed no discrimination between patients with
and without CHF Physical exercise did not lead to significant changes in circu-
lating hU-II neither in CHF patients nor in controls. In contrast, big-endothelin,
an established vasoconstrictor, demonstrated significant elevation in CHF pa-
tients compared to controls at rest as well as after exercise.
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P539 Why are patients with congestive heart failure due to
systolic dysfunction discharged without
angiotensin-converting enzyme inhibitors?

M. Martinez-Selles 1 , J.A. Garcia Robles', L. Prieto 2 , J.A. Serrano',
R. Munoz', E. Frades 3 , J. Almendral 1 .'Madrid, Spain; 2 Universidad
Complutense, Biostatistics Dept., Madrid, Spain; 3 Gregorio Maranon
University Hospital, Cardiology Dept., Madrid, Spain

Introduction: Although a number of well-designed prospective trials have
demonstrated that ACE inhibitors improve survival in pts with heart failure (HF)
due to systolic ventricular dysfunction, information exists about the under pre-
scription of ACE inhibitors to these pts.
Purpose: To study the factors that determine prescription of ACE inhibitors in
pts with HF and ventricular dysfunction discharged from our hospital
Methods: A total of 1,953 HF or related diagnosis were done among patients
older than 15 years consecutively admitted to our institution during 1 year pe-
riod. Their hospital records were collected and retrospectively checked. We ex-
cluded pts: a) in whom the presence of HF could not be objectively determined,
b) with acute MI, c) in whom some data were not available. Echocardiography
was performed in 706 pts and 381 had LVEF <0.5 (54%), 355 (93%) were dis-
charged alive. To identify factors that prevented ACE inhibitors prescription a
multivariate analysis was done.
Results The number of pts discharged on ACE inhibitors was 244 out of 355
(69%). Pts with ejection fraction < 0.30 received more ACE inhibitors than pts
with ejection fraction between 0.3 - 0.4 or 0.4 - 0.5 (77, 66 and 51%, respec-
tively, p < 0.001). Factors that prevented ACE inhibitors prescription are de-
picted in the table (multivariate analysis).
Variables related with no ACE treatment

OR (Cl 95%) p

Renal insufficiency 4.1 (2.3 -7.5) <0.00001
Aortic stenosis * 1.8(1.2-2.5) 0.002
Ventricular dysfunction** 0.55 (0.41- 0.73) 0.0001

* Codified from no=O to severe=3.** Codified from ejection fraction 0.4-0.5=1 to ejection fraction
<0.30=3Area under ROC curve: 0.77 (0.72-0.82)

Conclusions: Hospitalized pts with HF due to systolic dysfunction are more
frequently discharged without ACE inhibitors if they have renal insufficiency,
aortic stenosis or less severe systolic dysfunction.

P540 Incidence and progression of cardiac lesions in
systemic sclerosis

I. Moyssakis' , V. Vassiliou 1 , P. Sfikakis 2 , N.J. Pantazopoulos 1 , V. Votteas' ,
M. Kyriakidis' . ' "Laiko" Hospital, Department of Cardiology, Athens, Greece;
2 "Laiko" Hospital, Department of Rheumatology, Athens, Greece

Background: Systenic sclerosis is characterized by fibrous thickening of the
skin and associated degenerative disease of the fingers, oesophagus, bowel,
kidneys, lungs and heart. This study aimed to echocardiographically investigate
the frequency, severity and evolution of cardiac lesions in patients (pts) with
diffuse Systemic Sclerosis (SSc).
Material and Methods: Sixty-four (60 females — 4 males, aged 59 ± 11 years)
pts with SSc were evaluated with M-mode, 2D and Doppler echocardiogra-
phy after a follow-up period of 42 ± 12 months. The left ventricular fractional
shortening (FS) and the velocity of tricuspid regurgitant jet plus the right atrial
pressure served as indices of LV systolic function and pulmonary systolic pres-
sure. Organic valvular involvement was defined as valve thickening and/or re-
gurgitation. Left ventricular mass index was calculated by the Penn convention
formula.
Results: Left ventricular systolic dysfunction (FS<29%) was present in 8 pts
(12.5%) in the first study and in 11 (17%) in the last. Valvular involvement oc-
curred in 12 pts (18.7%) in the beginning and 17 (26.5%) in the end. Pulmonary
hypertension was detected in 13 patients (20.3%) in the first and in 28 (43.7%)
in the last study (p<0.05). Left ventricular mass index appeared significantly dif-
ferent between the two measurements (102.5 ± 22 vs 114 ± 26 g/m 2 , p< 0.01).
Conclusion: Our results show that the evolution of cardiac lesions in SSc is
rapid, with most significant changes being pulmonary hypertension and left
ventricular mass index.

P54l Haemodynamic response to dialysis in patients with
chronic renal failure and impaired ventricular function

F Braunschweig', N. Clyne 2 , K. Larsson 2 , B. Kjellstrom 3 , C. Linde 1 .
'Karolinska Hospital, Dept of Cardiology, Stockholm, Sweden; 2Karolinska
Hospital, Dept of Nephrology, Stockholm, Sweden; 3 Medtronic Inc, Bakken
Research Center, Maastricht, Netherlands

Background: Cardiovascular complications are the major cause of morbidity
and mortality in patients with chronic renal failure and seem to become ex-
acerbated after the start of maintenance dialysis. Repeated volume overload
between dialysis sessions and pressure drops during hemodialysis may con-
tribute to this.

Methods: Five patients on maintenance hemodialysis, age 53-76, with systolic
and/or diastolic heart failure (EF 20-50%) received an implantable hemody-
namic monitor (IHM, Chronicle ® model 9520, Medtronic). The IHM consists
of a memory device implanted subcutaneously and a transveneous right ven-
tricular (RV) lead carrying a pressure sensor placed in the RV outflow tract.
It continuously records heart rate, RV systolic (RVSP) and diastolic pressures
(RVDP), pulse pressure, dP/dt and an estimate of pulmonary artery diastolic
pressure (ePAD).
Results: RVSP and ePAD dropped by 35-45% during all dialysis sessions in
each patient, irrespective of systolic and diastolic LV dysfunction. This drop
occurred immediately after start of dialysis and was partly restored at termina-
tion. Between dialysis sessions, cardiac filling pressures reached levels typi-
cally seen in heart failure (RVSP at start of dialysis 42 ± 3 mmHg). The figure
shows mean RVSP and ePAD values during dialysis (min = minimum pressure).

Pressure changes during dialysis.

Conclusion: The observed cyclic changes in right ventricular pressures during
dialysis could have a detrimental effect on ventricular performance. Whether
the pressure recordings from the monitor may help in optimising the dialysis
protocol to avoid these pressure changes remains to be determined.

P542 Fail of non -invasive evaluation of flow-mediated
vasodilation in the differentiation between ischaemic
and non-ischaemic dilated cardiomyopathy

R. Moreno', J. Zamorano', A. D OvidioI, C. Almeria 2 , J.L. Rodrigo 2 ,
L. Alvarez', D. Herrera 2 , L. Sanchez-Harguindey 2 . ' Hospital Clinico San
Carlos, Cardiology Dept., Madrid, Spain; 2Hospital Gregorio Marandn,
Interventional Cardiology Dept., Madrid, Spain

Recently, high frequency transducers have been introduced in the Echo Labs
to non-invasively measure flow-mediated endothelial function. Aim of the study
was to evaluate whether endothelial dysfunction assessed by this method could
differentiate ischemic from non-ischemic dilated cardiomyopathy (DC).
Methods: 40 patients with DC undergoing cardiac cath were studied. Flow-
mediated brachial artery vasodilation was measured using high-frequency
transducers (Agilent 5500 or Aloka SSD 870 equipments). ROC curves were
constructed in order to identify whether any cut-off could differentiate between
ischemic and non-ischemic DC.
Results: Out of the 40 patients, 24 (60%) had ischemic, and the remaining 16
(40%) non-ischemic DC. Patients with ischemic DC had a significantly higher
basal brachial artery diameter, but there were not significant differences be-
tween endothelial function between both groups. Moreover, ROC curve did not
provide any cut-off that could be of help in differentiating between both groups
(see table and figure).
Ischemic vs non-ischemic DC

Non-ischemic DC Ischemic DC p

Basal brachial artery diameter (mm) 3.97rh0.56 4.37±0.60 0.04
Hyperemia diameter (mm) 4.18±0.47 4.54±0.72 NS
% brachial vasodilation 6.00±8.07 3.97±6.25 NS
Endothelial dysfunction 8 (50.0%) 15 (62.5%) NS

ROC curve.

Thus, the non-invasive evaluation of flow-mediated endothelial function is not
useful in the differentiation between ischemic and non-ischemic DC.
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P543 Spectrum of risk factors and comorbidity in a
hospitalized population with congestive heart failure

M. Martinez-Selles I , J.A. Garcia Robles 1 , L. Prieto 2 , J.A. Serrano I ,

R. Munoz 1 , E. Frades 1 , J. Almendral 1 . 1 Madrid, Spain; I Universidad
Complutense, Biostatistics Dept., Madrid, Spain

Introduction: The progressive aging of population along with increased sur-
vival of patients with ischaemic heart disease and high blood pressure, as a
result of improvements in treatment, are leading to increasing prevalence of
congestive heart failure (CHF) mainly in the elderly. The aim of this study was
to investigate the frequency of comorbid diseases in hospitalized CHF patients.
Methods: A total of 1953 CHF or related diagnosis were done among patients
older than 15 years consecutively admitted to our institution during 1 year pe-
riod. Their hospital records were collected and retrospectively checked. We
excluded 454 patients that did not fulfill the established criteria of CHF, 69 pa-
tients with acute myocardial infarction and 72 patients in whom some data were
not available. Therefore we studied 1358 admissions in 1075 patients (1.27 ad-
mission per patient).
Results: Mean hospitalization time was 16 ± 15.5 days (median 12 days).
Mean age was 74.7 ± 11.6 years and 42% were men.
Risk Factors: Hypertension (43%), diabetes (30%), smoking (16%) and hyper-
lipidemia (11%).
Comorbidity: A. Cardiovascular diseases: atrial fibrillation (AF)(49%), previous
myocardial infarction (15%), previous stroke (12%), left bundle branch block
(11 %), severe coronary stenosis (9%), right bundle branch block (8%), valvular
surgery (7%), pacemaker (7%), peripheral vascular disease (6%) and CABG
(4%). B. Systemic diseases: chronic pulmonary disease (CPD)(30%), renal dis-
ease (14%), alcoholism (8%), ulcer disease (6%), severe obesity (6%), demen-
tia (6%), liver disease (5%) and cancer (4%).
Conclusions: The majority of our hospitalized patients with CHF are women,
and have an advanced age, and long admissions. We found frequent multiple
comorbidity, prevalence of AF, CPD, diabetes and renal disease among patients
admitted with CHF was particularly high.

P544 Neurohumoral effects of weight loss in surgically
treated obese patients

S. Nodari 1 , M. Metra' , A. Dei Case, E. Trussardi 1 N. Pezzali 1 ,

C. Giovanelli 1 , G. Milesi 1 , L. Dei Cas 1 . 1 Chair of Cardiology, University of
Brescia, Brescia, Italy; 2 University of Parma, Medicine Dept., Parma, Italy

Obesity may cause major changes of the neurovegetative balance with an in-
crease in the sympathetic drive which may have an important role, not only in
the pathogenesis of obesity, but also in the development of cardiovascular dis-
eases and cardiac death. In this study we used power spectral analysis (PSA)
of heart rate variability (HRV) and plasma levels of catecholamines to test the
hypothesis that weight loss may reverse obesity related disturbances in cardio-
vascular autonomic function.
Thirty-three obese patients (mean body mass index, 47.8; mean age, 38±10
years) were studied by PSA of HRV at baseline and after a 50% loss of the
excessive body weight (BW), compared to the ideal one, obtained by surgical
therapy. The total power (TP) of HRV, its low frequency (LF) and high frequency
(HF) components and the LF/HF ratio were measured in basal conditions,
during spontaneous breathing, during vagal stimulation by controlled breath-
ing and during sympathetic stimulation by mental stress test. Plasma levels of
norepinephrine and epinephrine were assessed with the patient in the resting
condition. During spontaneous breathing, weight loss caused a significant re-
duction in the LF (P< 0.001) with a concomitant increase in the HF (P< 0.0001)
component and a reduction in the LF/HF ratio (P<0.001). Vagal stimulation by
controlled breathing caused a significant reduction in the LF (P<0.005) and
an increase in the HF (P<0.05) component of HRV, at baseline, before weight
reduction, with a further, highly significant, increase in vagal drive shown by
the further reduction in the LF/HF ratio (P<0.00001), after weight loss. Sym-
pathetic stimulation by mental stress did not cause any significant change of
the LF component, at baseline. In contrast, weight loss was associated with a
significant increase in the LF/HF ratio during mental stress (P<0.0001). Thus,
weight loss was associated with an increase of both the vagal and the sympa-
thetic responses. Assessment of plasma catecholamines showed a significant
decrease in both plasma norepinephrine and epinephrine levels after weight
loss (from 538±131 to 253±42 pg/ml and from 228±113 to 55±6 pg/ml, re-
spectively, p<0001 in both cases).
In conclusion, we have shown that obese patients have an increase in the sym-
pathetic drive at baseline, with a very low response to sympathetic stimula-
tion. Weight loss reduces the LF/HF ratio, with a concomitant increase in the
response to both sympathetic and vagal stimulation. These favorable hemo-
dynamic and functional changes are attended by a significant reduction in
cathecolamine plasma levels.

P545 Elevated left ventricular filling pressures and impaired
alveolar-capillary diffusion capacity in chronic heart
failure: any link?

G. Pontone 1 , M. Guazzi 1 , M.D. Guazzi 2 .'Centro Cardiologico Monzino,
IRCCS, Milan, Italy; I University of Milan, Milan, Italy

Background: In chronic heart failure (CHF) the occurrence of an impaired
alveolar-capillary diffusing capacity, as assessed by carbon monoxide tech-
nique (DLco), is well established. Specifically, an increased resistance to gas
exchange negatively affects the clinical status and exercise performance of
these patients. The relationship between the increased left ventricular filling
pressures (FPs) and a reduced DLco has not been characterised before. We
aimed at evaluating whether, in CHF, higher FPs are associated with an abnor-
mal DLco.
Materials and Methods: 21 CHF patients (male/female: 19/2; mean age 63±9
years) with an average EF of 36%±1 1% underwent clinical, echocardiographic
and metabolic stress testing evaluation. Alveolar gas exchange was also inves-
tigated by measuring DLco, analysing its membrane (DM) and capillary volume
(Vc) components. FPs were measured by combining transmitral [(early diastolic
flow (E) and late diastolic flow (A)] and pulmonary venous flows and peak veloc-
ity of mitral anulus pulsed tissue Doppler velocity-time (TDI) waves (means of
septal and lateral velocities) in systolic phase (TDIs), and early (TDlpd) and late
diastolic phase (TDltd). Accordingly, patients were divided in 2 groups: group
1, with normal FPs (transmitral peak E/A velocities <1.2 and E deceleration
time >150 msec; pulmonary venous systolic/diastolic integrals >1; E/TDlpd ra-
tio <10) and group 2 with high FPs (transmitral peak E/A velocities>1.2 and E
deceleration time <150 msec; pulmonary venous systolic/diastolic integrals<1;
EITDIpd ratio >10).
Results: Group 1 compared to Group 2 presented with an higher DLco
(25.5±7.0 vs 16.7±6.0 ml/min/mmHg; p<0.01), DM (32.7±6 vs 24.5±9
ml/min/mmHg; p<0.05), TDIS (12.8±3.3 vs 8.8±1.0 cm/sec; p<0.05), TDltd
(13.2±5.5 vs 9.3±3.3 cm/sec; p<0.05) and a reduced EITDItd (4.4±2.1 vs
7.6±3.5; p<0.05). By using the Receiving Operating Characteristic (ROC)
methodology a DLco cut-off of 21 ml/min/mmHg was identified. This cut-off
separated group 1 from group 2 with a high specificity (73%) and sensitivity
(87%).
Conclusions: CHF patients with higher FPs present with an increased resis-
tance to gas exchange. Putative diastolic mechanisms sustaining an increase
in FPs seem to be the same background for the development of gas exchange
abnormalities and DLco impairment.
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P546 Cardiac calcification is highly predictive for increased
mortality in younger patients with congestive heart
failure: prospective follow-up study

G. Kamenskyt, E. Piknovaz, R. Sidlo 3 , N. Plevova', P. Drahos',
L. Treneianska 1 , E. Polak^, I. Ondrus 5 . t Ruzinov University Hospital, Dept.
Noninvasive Cardiovasc. Diagnost, Bratislava, Slovakia; 2 Ruzinov University
Hospital, Dept. Noninvasive Cardiovasc.Diagnost, Bratislava, Slovakia;
3 University of Economy, Department of Statistics, Bratislava, Slovakia;
4Ruzinov University Hospital, Dept. of Internal Medicine 1, Bratislava,
Slovakia; 5 Ruzinov Faculty Hospital, Department of Internal Medicine 2,
Bratislava, Slovakia

Objectives: Multiple cardiac calcifications are much less frequently observed
in younger pts and although their presence is generally associated with ad-
verse cardiovascular outcomes, it is unclear whether they increase mortality in
younger pts with CHF.
Methods: We prospectively studied 469 consecutive pts (199 males, 270 fe-
males, mean age 72±9y) admitted to hospital due to congestive heart failure
(NYHA II-IV). Univariate and multivariate analyses were performed to test the
association between the presence of aortic valve sclerosis (AVS), aortic root
calcification (ARC) and mitral annular calcification (MAC) detected by 2D echo-
cardiography, and total mortality during a follow-up in pts with CHF younger and
older than 65y. The mean follow-up was 28±7 months.
Results: 110 pts (23%, mean age 56±6y) were younger than 65y and 359
pts (77%, mean age 76±6y) were older. The younger pts, compared to the
older, had significantly higher BMI (30.3 and 27.9, resp., p=0.001), a larger
left atrium (4.8 cm and 4.5 cm, resp., p=0.001), a higher uric acid (485.5 and
451.9, resp., p=0.05) and triglycerides (1.67 and 1.44, resp., p=0.05). Older
pts had significantly more frequently MAC (p=0.05), AVS (p=0.0001), ARC
(p=0.0001), as well as the combination of MAC+AVS+ARC together (0.0001).
No diferences were observed in other risk factors including LVEF. In therapy,
younger pts had more statins and calcium channel blockers (p=0.005 and 0.05)
compared to older pts. During the follow-up 24 (22%) pts died in the younger
group compared to 175 (49%) in older group (p=NS). Using the Kaplan-Meier
survival curve model there was a 19% increase of total mortality (log rank
= 47.3, p=0.0001) in pts with the presence of MAC+AVS+ARC compared to
those without this finding. In the younger group, there was an even higher in-
crease of mortality (24%, log rank = 27.6, p=0.0001). After adjusted multivariate
Cox proportional-hazard analysis, age (OR 1.06, p=0.0001, 95% Cl 1.03-1.08),
MAC+AVS+ARC (OR 2.64, p=0.005, 95% Cl 1.40-3.47) and uric acid (OR 1.14,
p=0.05, 95% CI 1.05-1.23) were the only independent predictors of increased
mortality in the whole group of pts. In younger pts OR of MAC+AVS+ARC was
much higher (OR 16.0, p=0.0001, 95% CI 5.03-51.17).
Conclusion: Younger pts with CHF and multiple cardiac calcifications have a
16-times higher risk of death compared to those without calcifications. There-
fore, multiple cardiac calcifications should be considered as a powerful inde-
pendent predictor of increased mortality particularly in younger pts with CHF.

P547 Does the degree of hyperglycemia influence diastolic
myocardial function in patients with type 2 diabetes?

H. von Bibra, V.G. Dounis, A. Hansen, K. Malmberg, L. Ryden. Karolinska
Hospital, Cardiology, Stockholm, Sweden

Diastolic left ventricular function is impaired in patients with diabetes mellitus.
The relationship of glucose control to diastolic function has not been well de-
fined in D patients. We tested the hypothesis, that the degree of hyperglycaemia
influences diastolic myocardial function in patients with type 2 diabetes (D).
Methods: 33 D (mean age 59±8 years) had systolic (Vs) and diastolic (Vd) re-
gional myocardial velocities assessed with pulsed Doppler tissue imaging in 12
left ventricular segments. Subgroups were defined according to the diagnosis
or exclusion of ischemic heart disease by dobutamine stress echocardiography
(SE). 25 D were studied before and after 3 weeks of improved metabolic control
and 7 D with unchanged treatment and unchanged metabolic control (C).
Results: In the 9 patients with normal SE, there was a significant negative
correlation between Vd and age (r=0.85, p<0.003) and Vd and fasting blood
glucose (r=0.76, p<0.02) before and after improved metabolic control (r=0.83,
p<0.006 and r=0.87, p<0.002) respectively. The remainders did not demon-
strate such correlation as ischemic heart disease impairs Vd independently.
In C, fasting blood glucose, Vd and Vs remained unchanged. After improved
metabolic control, fasting blood glucose decreased by 3.7±2.7 mmol/L, Vd in-
creased from 7.9±1.6 cm/s to 8.8±1.7 cm/s (p<0.01) and Vs remained un-
changed (6.2±1.0 and 6,6±0.9 cm/s). The changes in Vd were significantly
correlated to the change in fasting blood glucose after improved metabolic con-
trol in all patients: r=0.53, p<0.002.
Conclusion: Diastolic dysfunction in diabetic patients is influenced by the de-
gree of hyperglycaemia and, additionally, ischemic heart disease and by in-
creasing age. Strict glycemic control, however, may augment Vd in all these

P548 Effect of folate supplementation on allograft vascular
disease after one year from heart transplant: a
prospective randomized trial

L. Potena, G. Magnani, F. Grigioni, P. Ortolani, C. Marrozzini, A. Marzocchi,
C. Magelli, A. Branzi. University of Bologna, Institute of Cardiology, Bologna,
Italy

Introduction: Graft vascular disease (GVD) is a major determinant of mortal-
ity in heart transplant (HT) recipients. High serum homocysteine (tHcy) levels
may enhance GVD progression. Although folate supplementation decreases
tHcy, it is unknown whether folate may directly influence GVD progression.
This prospective randomized study aimed to examine the effect of calcium 5-n-
methil-tetrahydrofolate (MTF) administration on GVD detected by intravascular
ultrasound (IVUS).
Methods: 29 consecutive HT recipients (79% males, aged 53±12, 37% with
ischemic cardiomyopathy) randomly assigned to receive MTF 15mg. Serum
levels of tHcy were determined before HT and 2, 6 and 12 months after HT.
Complete lipid panel was also determined. IVUS of left anterior descending
(LAD) was performed after 1 and 12 months from HT. Planimetry of intimal
area (IA) was performed in serial cross sectional images chosen every 2 mm
in proximal 30mm of LAD.
Results: 14 patients received MTF and 15 did not (P>0.1 for all baseline char-
acteristics). Mean tHcy increased after HT only in non-MTF patients, while
it decreased significantly in those assuming MTF (Figure; *P<0.05). Aver-
age IA increased in patients assuming MTF (1.87±3.26 vs. 3.41±3.31 mm 2 ;

P<0.01) as well as in those not assuming MTF (1.85±2.73 vs. 3.42±3.31 mm 2 ;

P<0.01). LDL serum levels correlated with the increase in IA(P=0.037), while
tHcy plasma levels did not (P=0.632).

Homocysteine levels and MTF assumption.

Conclusions: The preliminary results of this prospective randomized trial sug-
gest that although MTF significantly decreased tHcy after HT, it is ineffective in
preventing intimal growth in graft coronary arteries after 12 months of follow-up.
LDL concentration resulted a major non-immunological determinant of GVD in
HT recipients.

P549 Prognostic impact of coronary endothelial dysfunction
after heart transplantation

M. Weis t , M. Kuebrich t , S. Pehlivanli 2 , M. Muscholl t , H. Fliri 2 , J. Koglin ' ,
B.M. Meiser 3 , W. von Scheidt 2 . t University Hospital Grosshadern,
Medizinische Klinik 1, Munich, Germany, , 2Zentralklinikum Augsburg,
Medizinische Klinik, Augsburg, Germany; 3 University Hospital Grosshadern,
Cardiac Surgery, Munich, Germany

Cardiac allograft vasculopathy (CAV) is the most aggressive atherosclerosis
in humans. Coronary endothelial dysfunction may predict future progression
of coronary intimal thickening in heart transplant patients. We analyzed the
prognostic impact of epicardial and microvascular endothelium-dependent and
endothelium-independent vasomotor function in 188 human heart transplant
recipients. Functional coronary measurements were performed 25±30 months
after heart transplantation. Coronary endothelial dysfunction was defined as
>10% epicarial vasoconstriction and/or <100% coronary flow increase in re-
sponse to ACh. Patients were followed up for 36±20 months (1-8 years).
Cardiovascular related events (CVRE) and death were analyzed. Over the
course of the study, 15 patients developed CVRE (8%) and 19 patients died
(10%; n=9 with cardiovascular related death). Patients with coronary endothe-
lial dysfunction at baseline had significant more events during follow-up (CVRE
p=0.023; death p=0.019) compared to patients with normal endothelial func-
tion. Endothelium-independent vasomotor response was not related to CVRE
or death during follow-up.
Allograft coronary endothelial dysfunction predicts CVRE and death after hu-
man heart transplantation. Early studies of endothelial function may play an
important role in predicting clinical outcomes after transplantation.

states.
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P550 Sleep-related breathing disorders in patients with
stable heart failure

M. Villa 1 , E. Quintanaz, M. Fernandez-Quero 1 , E. Arana 1 , J. Mann
F Capote 2 , E. Lage 1 , A. Martinez 1 . 1 HUV ROCIO, Cardiology, Sevilla, Spain;
2HUV ROCIO, Unit of Respiratory Diseases, Sevilla, Spain

Background: Sleep-related periodic breathing with recurrent episodes of ap-
nea and hypopnea is known to occur in patients with heart failure. Recent data
suggest that sleep apnea can also lead to the progression of cardiac dysfunc-
tion in patients with chronic heart failure. However, few studies of sleep apnea
in heart failure have been reported and studies with historical and physical find-
ings and laboratory examination are needed.
Aims: To analyze the impact of sleep-related breathing disorders (SRBD) in
ambulatory patients with stable heart failure.
Method: We consecutively studied 54 patients with stable heart failure due
to systolic dysfunction (left ventricular ejection fraction <45%) who were clini-
cally stable (symptoms or signs of heart failure had not changed in the previ-
ous 4 weeks) and received standard therapy. Baseline assessment included:
specific cardiopulmonary questionnaire, radionuclide ventriculography, shuttle
walking test (SWT) and quality of life questionnaires: functional outcomes of
sleep questionnaire (FOSQ) and Minnesota living with heart failure question-
naire (MLHQ). All patients underwent a full-night polysomnography. SRBD was
defined with an apnea-hipopnea (AHI)>10 in three categories: central (C), ob-
structive(0) or mixed(M). A SBD in which greater than 50% of events were
central was defined as central sleep apnea; if >50% of events were obstruc-
tive, it was defined as obstructive sleep apnea.
Results: According to the AIH threshold, 20 patients (37%) had SRBD (AHI
28.4 ± 4.4; 17 (85%) with central apneas and 3 (15%) with obstructive apnea)
and 34 patients (63%) had not SRBD (AHI 3 ± 0.5).There were no signifi-
cant differences between both groups in age, sex, body mass index, left and
right ventricular ejection fraction. We found differences statistically significant
in MLHQ (29.5 ± 3.6 vs 15.4 ± 5.5. p<0.001), FOSQ (71.6 ± 5.5 vs 84.4 ±
3, p<0.001), SWT (229.4 ± 54.2 vs 445.1 ± 45.4, p<0.05) and hospital ad-
missions due to heart failure (90% vs 39.4%, p<0.001) between the group with
SRBD and the group without SRBD.
Conclusions: The prevalence of severe occult SRBD is high in ambulatory
patients with stable and optimally treated heart failure. These selected popula-
tion have less exercise tolerance and worse quality of life than those patients
without SRBD.

P551 Prevalence of heart failure and asymptomatic
ventricular dysfunction in an urban sample of
Portuguese adults — preliminary results

A. Azevedol, P. Dias, R.A. Rodrigues 2 , P.B. Almeida 2 , F. Frioes 3 ,
P. Bettencourt 3 , C. Abreu-Lima 2 , H. Barros 1 . ' University of Porto Medical
School, Hygiene and Epidemiology, Porto, Portugal; 2Hospital de S.Joao,
Cardiology, Porto, Portugal; 3Hospital de S. Joao, Medicine B, Porto, Portugal

Objective: To measure the prevalence of heart failure and asymptomatic ven-
tricular dysfunction in a community sample of adults living in Porto, Portugal.
Participants and methods: A cross-sectional study is being conducted to mea-
sure the prevalence of heart failure (HF) and asymptomatic ventricular dys-
function in a random sample of adults of both genders, aged 45 years or more
and living in Porto. Participants were selected by random digit dialing and at-
tended an interview with a physician, in which a structured questionnaire was
used to assess the presence of symptoms, and physical examination, ECG and
echocardiogram were performed. Heart failure was diagnosed according to the
criteria of the European Society of Cardiology; cardiac dysfunction was defined
as left ventricular ejection fraction lower than 45% and/or valvular disease of at
least moderate severity.
Results: We have evaluated 354 individuals. In 30 (8.5%) it was not possible
to calculate the ejection fraction (EF) due to the bad quality of the acoustic
window. Among the remaining 324, we identified 7 with EF<45% and 5 with
valvular disease(1 patient fulfilled both criteria). Seven of these individuals were
symptomatic yielding a prevalence of HF (95%Cl) of 2.2% (0.9%-4.4%) in this
population. Of the 7 patients with ventricular dysfunction, 4 had no symptoms
(prevalence of asymptomatic ventricular dysfunction of 1.2%, 95%Cl 0.3%-
3.1%). In the assessed population, 17 participants had EF between 45 and
50% (minimally depressed systolic function), and among these 7 had symp-
toms (1 had chronic respiratory disease, 1 was obese and 5 had no other cause
for symptoms). Thus, the prevalence of HF with minimally depressed systolic
function was 1.5% (0.5%-3.6%).
Conclusion: These preliminary results show that in our community the preva-
lence of HF is similar to that reported in studies conducted in other European
populations with similar characteristics. We found a prevalence of HF with min-
imally depressed systolic function very close to that of HE

P552 Process-of-care measures and quality-of-care
assessment in an heart failure outpatient setting

S. De Feo, M. De Salvo, G. Forni, E. Traversi, C. Opasich, R. Tramarin. IRCCS
FONDAZIONE SALVATORE MAUGERI, CARDIOLOGY, Pavia, Italy

The achievement of measurable, rapid and sustainable improvement in quality-
of-care (QoC) of patients with heart failure (HF) is a challenge for stake-holders
and individual health care providers.
In order to assess the QoC provided in an HF outpatient clinic, we evaluated a
series of evidence based process-of-care measures in clinical practice.
Methods Medical records of 169 consecutive pts referred to our HF clinic with
at least 2 visits have been reviewed. The measures considered were inspired
by the Veterans Affairs proposal (CHF QUERY; Circulation 2000;101:e122): left
ventricular ejection fraction (LVEF) and aetiology assessment, ACE-inhibitors
and beta-blockers (BB) if LVEF <41%, spironolactone if NYHA III-IV, antico-
agulants or antithrombotics if atrial fibrillation or if ischemic aetiology, statins
if ischemic aetiology and LDL>100 mg/dL, blood pressure control (<140/90
mmHg), patients adherence to prescriptions (daily weight and/or blood pres-
sure monitoring).
Results 121 pts were in NYHA class I-II (63%), 39 in III (23%) and 7 in IV.
Aetiology of HF was assessed in 93% pts (56% ischemic, 9% valvular, 12%
idiopathic, 15% other). LVEF was measured in all pts (LVEF 33±11%; <41%
in 135 pts). Among pts with LVEF <41%, 121 (90%) received ACE-inhibitors;
13 did not for contraindication (creatinine >3.0 mg/dL in 10, hypotension in 3)
and 1 for neutropenia onset. In the same group BB were prescribed in 49 pts
(64%), but the treatment was withdrawn in 4 pts and was contraindicated in
37 (COPD in 8, severe peripheral vascular disease in 10, hypotension in 12,
bradycardia or AN block in 7). Spironolactone was prescribed in 26 (45%) of
the 47 pts in NYHA III-IV; it was contraindicated in 16 pts (hyperkaliemia in 14
and gynecomastia in 2). In 3 out of 95 pts with ischemic aetiology antithrom-
botics or anticoagulants were not prescribed (contraindicated in 1). Among pts
with ischemic aetiology and cholesterol LDL >100 mg/dL, 10 (10%) were not
receiving statins; the treatment was withdrawn in 1 for CK, GOT, GPT increase.
Atrial fibrillation was present in 29 pts: all were receiving anticoagulants (70%)
or antithrombotics (30%). An adequate blood pressure control was achieved in
133 pts (79%). Patients adherence was evaluated in 126 pts (75%) and was
considered poor in 42 (33%).
Conclusion Periodic process-of-care assessment is useful in evaluating quality
of care and represents a stimulus for continuous quality improvement. Among
process-of-care measurements considered, the rate of BB prescription and the
degree of patient adherence remain the most defective in clinical practice.

P553 Correlation of morphological and functional
parameters of the skeletal muscle with a reduced
electromyographic activity in chronic heart failure

P.C. Schulze', A. Linke 1 , N. Schoene 1 , S. Erbs 1 , M. Busse 3 , V. Adams 2 ,
R. Hambrecht 2 , G. Schuler 2 . 1 BWH, Harvard Medical School, Cardiovascular
Research, Cambridge, United States of America; 2University of Leipzig, Heart
Center, Department of Cardiology, Leipzig, Germany; 3 University of Leipzig,
Faculty of Sports Medicine, Leipzig, Germany

Exercise intolerance and early muscle fatigue are key symptoms in patients
(pts) with chronic heart failure (CHF). In advanced stages of the disease,
profound metabolic abnormalities have been described finally leading to a
catabolic state with a progressive loss of muscle bulk. Aim of this study was
to investigate morphological, functional and electromyographical parameters of
the skeletal muscle in pts with CHF.
17 patients with CHF and 12 age-matched controls (LVEF 25±2 vs. 68±1%,
BMI 26.6±0.8 vs. 28.0±1.0 kg/m 2 ; p=NS) were included in this study. Cross-
sectional area (CSA) of the thigh was assessed by computed tomography.
Under electromyographical control, maximal and 30% submaximal isometric
strength as well as the relative decrease of muscle strength of the quadriceps
muscle over a period of 20 s were determined. Serum levels of TNFalpha were
measured by immunoassay.
Pts with CHF showed a significant reduction of muscle CSA (134.8±5.3 cm 2

vs. 165.2±7.4 cm2 , p=0.002) as compared to controls. The maximal quadri-
ceps muscle strength was found to be significantly reduced in patients with
CHF (226.7±22.3 N vs. 286.9±17.1 N, p<0.05) who also exhibited a higher
extend of muscular fatigability (-2.18±0.33 N/s vs. -0.54±0.20 N/s, p<0.01).
Electromyographic activity at 30% submaximal contraction showed a reduced
increase in pts with CHF (66±22% vs. 114±36%; p<0.05) indicating an im-
paired muscle fiber recruitment. Furthermore, a significant correlation between
muscular fatigability and reduced electromyographic activity was found in CHF
(r=0.84; p<0.001).
Our findings demonstrate an impaired electromyographic activity and muscular
function in patients with CHF suggesting a new pathomechanism contributing
to functional abnormalities of the skeletal muscle in advanced stages of this
disease.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



The periphery in chronic heart failure /Myocardial function in heart failure 	 91

P554 Airways resistance in chronic heart failure measured
by impulse oscillometry

K.K.A. Witte, A. Morice, J.G.F. Cleland, A.L. Clark. Hull, United Kingdom

Background-Patients with chronic heart failure (CHF) complain of breathless-
ness and fatigue on exertion and have reduced peak oxygen consumption
(pVO2) and an increased ventilatory response (VENCO2 slope) when sub-
jected to exercise testing with metabolic gas exchange. These abnormalities
correlate with abnormalities of basic spirometry (FEV1 and FVC).
Methods-Impulse oscillometry (IOS) measures airways resistance and lung
compliance during normal breathing and is therefore independent of respira-
tory muscle strength and patient compliance. Sound waves of varying frequen-
cies produced by a loud speaker are sent into the lungs and the amplitude and
phase shift of the reflected waves can be measured to give an assessment of
airway resistance (R) and reactance (X).
Objective-The aim of this study was to establish whether there is increased
airways resistance in patients with CHF using IOS.
Methods-23 patients with CHF and 18 controls underwent peak exercise test-
ing with metabolic gas analysis (Oxycon Record, Jaeger, Germany) and, on a
separate occasion, had airways resistance assessment using the Jaeger (Ger-
many) IOS system before and after a fixed period of exertion on a cycle at
25W.
Results-Patients had a lower pVO2 (18.7 (4.0) v 39.2 (8.3)ml/kg/min
p<0.0001), elevated VENCO2 slope (41.6 (8.1) v 27.4 (2.9)), and lower FEV1
(2.4 (0.4) v 3.2 (0.7)1/min p=0.0001) and FVC (3.3 (0.7) v 4.1 (1.1)1 p<0.005)
when compared with controls. Measures of R and X correlated closely with
spirometric abnormalities, and were significantly different between patients and
controls (R at 5Hz 0.44 (0.16) v 0.30 (0.15)kPa/(I/s) p<0.005 and X at 5Hz
-0.16 (0.08) v -0.09 (0.08)kPa(l/s) p<0.05). They also correlated with pVO2
(0.46 p=0.0025) and VENCO2 slope (0.43 p<0.05). There was no significant
deterioration in airways resistance after exercise.
Conclusion Conclusion-Patients with CHF have elevated airways resistance
and reduced lung reactance measured with IOS when compared with controls.

P555 Prevention of myocardial fibrosis by inhibition of the
ubiquitin -proteasome system

S. Meiners', B. Hocher 2 , M. Laule 3 , C. Guenther 3 , A. Mrozikiewicz 4 ,
G. Baumann 3 , K. Stangl 3 .'Charite/Humboldt-University, Cardiological
Research Laboratory, Berlin, Germany; 2Department of Nephrology,
Charite/Humboldt-University, Berlin, Germany; 3 Charite/Humboldt-University,
Medical Department I, Berlin, Germany; °Institute of Clinical Pharmacology,
Med. Department, University of Poznan, Poznan, Poland

Background: Myocardial fibrosis is a hallmark of cardiac remodeling contribut-
ing to left ventricular dysfunction. The ubiquitin-proteasome system is the major
pathway for intracellular protein degradation and plays a key role in degrading
central signal mediators, which are likewise involved in the development of car-
diac fibrosis. We have investigated whether inhibition of the proteasome may
influence myocardial fibrosis.
Methods and Results: Effects of proteasome inhibition on myocardial fibrosis
were studied in spontaneously hypertensive rats (SHRs). Long-term treatment
over 12 weeks with the specific proteasome inhibitor MG132 (daily 1 mg/kg,
n=10/group) was well tolerated and resulted in pronounced inhibition of car-
diac fibrosis by -38% as revealed by computer-aided morphometry. Inhibition
of myocardial fibrosis correlated with improved left ventricular function in the
MG132-treated group, in comparison to control SHRs as analyzed by mea-
suring left ventricular end-diastolic pressure (LVEDP), dp/dtmax, and dp/dtmin.
Treatment of rat primary cardiac fibroblasts with MG132 (0.1 and 1 RM) re-
vealed concentration-dependent inhibition of fibroblast growth, as well as spe-
cific and concentration-dependent downregulation of collagen I alpha 2 by as
much as -73%, and collagen III alpha 1 by as much as -91%, as determined by
real-time PCR analysis.
Conclusion: We conclude from these proof-of-principle experiments that in-
hibition of the proteasome system effectively prevents myocardial fibrosis in
SHRs, a result which corresponds to improved cardiac function. These effects
are presumably mediated by reduced growth and collagen expression of car-
diac fibroblasts.

P556 Prolonged rat heart allograft survival after treatment
with pentoxifylline

N.E. El Mokhtari' , A. Meissner' , A. Reinecke' , D. Krueger', M. Lins' ,
A. Tiroke' , S. Hirt 2 , R. Simon'. t University of Kiel, Clinic of Cardiology Dept.,
Kiel, Germany; 'Cardiovascular Surgery Dept., Kiel, Germany

Background: Data from multiple studies suggest that proinflammatory cy-
tokines, such as tumor necrosis factor-alpha (TNF-alpha) are important modu-
lators of allograft rejection. Increased levels of proinflammatory cytokines have
been detected in rejecting allografts in both clinical studies and animal models,
and inhibition of these cytokines has been associated with prolonged allograft
survival. Pentoxifylline, a methylxantine phosphodiesterase inhibitor commonly
used to treat peripheral vascular disease, has been shown to decrease the
level of proinflammatory cytokines such as IL-12, TNF-alpha and IFN-gamma.
We xamined the effect of Pentoxifylline on allograft rejection.
Methods: Heterotopic abdominal transplantation from Fisher 344 rats to Wistar
Kyoto rats was used as a model of cardiac allograft rejection (n = 15). Wistar
Kyoto to Wistar Kyoto served as controls (n = 15). In the experimental groups,
recipients were intraperitoneally injected with Pentoxifylline (25mg/kg) just after
operation, followed by daily injection of the drug. Allograft survival was deter-
mined by palpating heartbeats.
Results: In the control group, the mean graft survival was 21 ± 5 days. Pen-
toxifylline significantly prolonged the survival period (up to 70 ± 44 days, p <
0.01).
Conclusions: These results suggest that Pentoxifylline can be used as an ef-
fective agent in preventing graft rejection.

MYOCARDIAL FUNCTION IN HEART FAILURE

P557 Does preservation of radial function of the left ventricle
compensate for loss of longitudinal function with age?

C.F. Madler' , D. Vinereanu' , N. Payne', L.A. Brodin 2 , A.G. Fraser'. 'Welsh
Heart Research Institute, Cardiff, United Kingdom; 2Huddinge University
Hospital, Clinical Physiology, Huddinge, Sweden

Left ventricular (LV) performance is a combination of radial function due to con-
centric myocardial fibres, and longitudinal function due predominantly to suben-
docardial fibres. Global diastolic function declines with age, whereas systolic
function is thought to be preserved, but the separate contributions of radial and
longitudinal fibres are unclear. Tissue Doppler measurements of regional my-
ocardial velocities during contraction and relaxation allow separate assessment
of radial and longitudinal, and systolic and diastolic, function.
Aim: To investigate changes in radial and longitudinal function with age, at rest
and during stress, in a large normal population.
Method: 110 normal subjects aged 21-84 years (32 normal volunteers, and
78 healthy patients referred for chest pain but with normal exercise ECG and
coronary arteriography) were studied at rest and during dobutamine infusion
(5-40 µg/kg/min, ± 1 mg atropine), as part of the MYDISE study. Digital image
loops of colour tissue Doppler (GE Vingmed System V) were analysed off-line
(Echopac TVI). Myocardial peak systolic velocity (S) and peak early (E) and
late (A) diastolic velocities, were averaged from 2 beats. Radial function was
assessed from the velocities of thebasal posterior wall in a parasternal view,
and longitudinal function from average velocities of 4 basal segments (septal,
lateral, anterior, and inferior) in apical views. Systolic functional reserve (SFR)
was calculated as the absolute increase in velocity from baseline.
Results: Correlation coefficients of resting velocities and SFR against age are
given in the table (*p<0.01).

Velocities against age

S wave 	 E wave 	 E/A ratio 	 SFR

Longitudinal 	 -0.38* 	 -0.69* 	 -0.69*	 -0.42*
Radial 	 -0.03 	 -0.25* 	 -0.33* 	 -0.38`

Conclusion: There is a progressive and subclinical decline in systolic longitudi-
nal (subendocardial) function with age. Radial function compensates at rest but
not during stress. Diastolic function declines with age more steeply in suben-
docardial than in subepicardial fibres. These changes may contribute to the
pathophysiology of LV dysfunction in the elderly and should be measured as
risk factors for the development of heart failure.
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P558 The within-subject variability of left ventricular
dimensions in patients with left ventricular systolic
dysfunction

T.N. Martin', B.A. Groenning' , J.E. Foster', T. Steedman 1 , A. Elliott 2 ,

H.J. Dargie 1 . 1 Western Infirmary, Department of Cardiology, Glasgow, United
Kingdom; 2 Western Infirmary, Department of Clinical Physics, Glasgow,
United Kingdom

Background: The variability of the symptoms of heart failure is well recog-
nized. We hypothesized that this could be due to day-to-day variation in left
ventricular (LV) performance that can be measured by cardiac magnetic reso-
nance (CMR) imaging. This would be an important consideration in the evalu-
ation of LV measurements as well as in the design of future studies in patients
with systolic dysfunction.
Methods: LV dimensions were evaluated twice, separated by at least 48 hours;
by cinematographic (True-Fisp) breath-hold CMR (1.5 Tesla Siemens Sonata
Magnetom) using a phased array chest coil in 14 patients with LV systolic dys-
function (heart failure (HF) group) and 20 healthy volunteers (HV). Images were
evaluated by four independent and blinded observers.
Results: Mean (range) age in the HV group was 33.1 (23-51) and 69.2 (59-
81) years in the HF group. Mean (SD) LV end-diastolic volume (LVEDV) in the
HV and HF groups was 137 (24) and 218 (55) ml, respectively (p<0.0001).
Mean (SD) LV end-systolic volume (LVESV) was 46.8 (12) and 131 (56) ml
(p<0.0001), mean (SD) LV ejection fraction was 66.0 (5.2) and 38.5 (15) %
(p<0.0001) and mean (SD) LV myocardial mass was 99.7 (25) and 178 (36)
g, respectively (p<0.0001). Mean (SD) difference in LVEDV (delta LVEDV) be-
tween examinations was 3.08 (11.9) ml in the HV group and -3.90 (23.2) ml
in the HF group (p=0.03). Mean (SD) delta LVESV was 0.96 (8.15) and -4.87
(15.1) in the HV and HF groups, respectively (p=0.01). Mean (range) Bland-
Altman limits of agreement for delta LVEDV in the HV group for the 4 observers
were -18.6 (-23.6 to -12.1) to 24.5 (10.1 to 38.8) ml and -49.8 (-53.8 to -47.5)
to 42.9 (37.4 to 53.5) ml in the HF group. For delta LVESV, Blandt-Altman lim-
its of agreement were -13.8 (-20.9 to -5.72) to 15.6 (5.26 to 21.7) ml in the
HV group and -34.0 (-44.6 to -24.3) to 24.3 (20.9 to 29.3) ml in the HF group.
Inter-observer variability for LVEDV was 8% in the HV group and 5% in the HF
group. For LVESV, the values were 31% (HV) and 6% (HF), respectively. By
multiple linear regression analyses, significant differences in LVEDV (p=0.03)
and LVESV (p=0.004) between the two examinations were dependent on the
subject type (HF) and not the observer.
Conclusion: The major determinants of LV dimensions measured by CMR
in patients with LV systolic dysfunction vary significantly when compared to
healthy volunteers. The effect is independent of observer variability and should
be taken into account when evaluating LV dimensions in patients with LV sys-
tolic dysfunction.

P559 Ability of a novel tissue Doppler index to identify
elevated left ventricular filling pressures in patients
with abnormal relaxation

T. Poerner, B. Goebel, C. Wolpert, T. Sueselbeck, S. Pfleger, M. Borggrefe,
K.K. Haase. University Hospital of Mannheim, 1st Dept. of Medicine,
Mannheim, Germany

Background: Patients with impaired relaxation may also have elevated filling
pressures, without presenting a restrictive or pseudonormal mitral inflow pat-
tern. No echocardiographic criteria for the detection of elevated left ventricular
end-diastolic pressure (LVEDP) in the presence of abnormal relaxation are cur-
rently available.
Aim of the study was the noninvasive estimation of LVEDP in patients with
evidence of delayed relaxation.
Methods: 87 consecutive patients scheduled for coronary angiography pre-
senting with a mitral inflow pattern of impaired relaxation (E/A < 1) underwent
left heart catheterization with invasive measurement of LVEDP and a Doppler
echocardiographic examination, including Doppler myocardial imaging (DMI).
Peak transmitral velocities were determined at rest and during the strain phase
of a Valsalva maneuver. Peak diastolic velocities of the mitral annulus and the
early diastolic myocardial velocity gradient of the posterior basal wall were ob-
tained by DMI. We introduced a new temporal parameter: the myocardial relax-
ation time (MyoRT), that was calculated between aortic valve closure and the
early diastolic velocity peak by DMI at the level of the lateral basal wall.
Results: Elevated filling pressures were found in 32 patients (group 1: LVEDP
20 ± 3 mm Hg, E/A 0.73 ± 0.14), while 44 patients had normal LVEDP values
(group 2: LVEDP 7.5 ± 2 mm Hg, E/A 0.7 ± 0.14). A number of 11 patients
with borderline LVEDP between 11-14 mm Hg were excluded. There were no
differences with respect to clinical or conventional Doppler data between both
patient groups. Of all DMI indices only MyoRT correlated significantly (r = 0.38,
p = 0.024) with LVEDP and provided by ROC-analysis an acceptable predictive
accuracy for LVEDP > 15 mm Hg (area under ROC-curve of 0.7 with a 95% CI
of 0.57-0.82, p = 0.005). Prolonged MyoRT > 100 ms had a sensitivity of 63%
and specificity of 60% for the prediction of LVEDP > 15 mm Hg.
Conclusions: Noninvasive assessment of LVEDP in patients with delayed re-
laxation remains a difficult clinical challenge. Only the new DMI-derived tempo-

ral index MyoRT enabled in this study a semiquantitative prediction of elevated
filling pressures in patients with impaired relaxation.

P560 Contrast-enhanced Doppler echocardiography as an
alternative to right-heart catheterization in patients
with left ventricular dysfunction

F.L. Dini 1 , E. Traversi 2 , M. Pozzoli 1 . 'Santa Chiara Hospital, Cardiovascular
Diseases Unit 2, Pisa, Italy; 2Maugeri Foundation, Pavia, Italy; 3Manzoni
Hospital, Cardiology Unit, Lecco, Italy

Noninvasive assessment of cardiac hemodynamics by Doppler echocardiogra-
phy requires a reliable detection of flow velocity signals.
We sought to evaluate accuracy and reproducibility of contrast-enhanced
Doppler echocardiography in the noninvasive estimation of hemodynamic vari-
ables in patients with chronic heart failure (HF) and left ventricular (LV) systolic
dysfunction.
Right heart catheterization and Doppler echocardiography were simultaneously
carried out in 45 consecutive patients with chronic HF and dilated cardiomyopa-
thy (LV ejection fraction: 29±7%) in sinus rhythm. Doppler evaluation of right-
sided regurgitant signals and of pulmonary venous flow (PVF) were performed
both at baseline and after enhancement by intravenous injection of Levovist (2.5
grams of at 400 mg/ml). Noninvasive variables were estimated as follows: car-
diac output by pulsed-Doppler of LV outflow tract, pulmonary capillary wedge
pressure (PCWP) by a regression equation including mitral and PVF variables,
right atrial pressure from the inspiratory collapse of inferior vena cava, sys-
tolic and diastolic pulmonary artery pressures by adding the estimated right
atrial pressure to the peak and the end-diastolic pressure gradients of tricuspid
and pulmonary regurgitation. Pulmonary artery mean pressure (PAMP) and
pulmonary vascular resistance (PVR) were then calculated from these mea-
surements. The interobsever variability of noninvasive measurements was as-
sessed in 12 randomly selected patients by the physician sonographer and by
an independent observer.
After contrast enhancement, optimal or near optimal PVF tracings were
achieved in all patients, while measurable tricuspid and pulmonary valve re-
gurgitation signals were obtained in 43 and 41 of 45, respectively. Strong
correlations between invasive and noninvasive hemodynamic variables were
found: r=0.90, SEE 0.45 I/min for cardiac output, r=0.90, SEE 3.1 mm Hg for
PCWP, r=0.93, SEE 3.7 mm Hg for, PAMP and r=0.85 SEE 1.0 Woods units
for PVR. Interobserver measurements of PCWP, PAMP and PVR correlated
closely (r=0.99, SEE=0.90, r=0.97, SEE=0.97 and r=0.97, SEE=0.30, respec-
tively). By Bland-Altman analysis, the mean differences in hemodynamic mea-
surements between the two observers were 0.8±1.1 mmHg, 1.4±1.9 mmHg
and 0.2±0.3 Wood Units, respectively.
Contrast-enhanced Doppler ultrasound is accurate as well as reproducible in
assessing cardiac hemodynamics in patients with chronic HF and LV systolic
dysfunction and may constitute an alternative to cardiac catheterization in po-
tential heart transplantation candidates and in critically ill patients.
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P561 Atrio-left ventricular pacing for heart failure acutely
improves diastolic filling by relieving diastolic
ventricular interaction

R.A. Bleasdale 1 , C.E. Mumford' , M.S. Turner' , G. Middleton 1 , V. Paull,
J.A. Morris-Thurgood 1 , M.P. Frenneaux 1 . ' Wales Heart Research Institute
Cardiology, Cardiff, United Kingdom; 2St. Peter's Hospital, Cardiology,
Chertsey, United Kingdom

Although acute haemodynamic improvement, has been demonstrated in re-
sponse to atrio-left ventricular pacing (LVP) in patients with congestive heart
failure (CHF), the mechanisms underlying these benefits remain unclear. Me-
chanical and electrical resynchronisation are the more popular explainations.
Our group has shown non-invasively that a significant proportion of patients
with congestive heart failure have impaired left ventricular filling because of
diastolic ventricular interaction (DVI). This physiological phenomenon wass as-
sumed to be present when a paradoxical increase in left ventricular end dias-
tolic volume (LVEDV) occurred in response to a reduction in right ventricular
end diastolic volume (RVEDV). In health a reduction in LVEDV is seen in re-
sponse to reducing RVEDV. We hypothesised that LVP would relieve diastolic
ventricular interaction by inducing a phase shift allowing the left ventricle to fill
prior to the right ventricle. We studied 8 male subjects with permanent LVP sys-
tems implanted for the treatment of heart failure and left bundle branch block on
ECG. Using the same well-validated technique, of applying lower body negative
pressure (LBNP) to reduce RVEDV, we compared the changes in ventricular
volumes in response to LBNP with the pacing system turned on versus off. We
measured right ventricular and left ventricular volumes simultaneously by ra-
dionuclide ventriculography. Of the group studied 4 out of 8 (50%) showed dias-
tolic ventricular interaction as evidenced by an 18.8 ± 24.5% increase in LVEDV
in response to reducing RVEDV by applying LBNP. This contrasted with a de-
crease of 21.9 ± 10.6% (p=0.037) seen in the 4 without DVI. In the sub-group
with DVI, in the absence of LBNP, LVP increased LVEDV by 16.2 ±23.8% from
baseline implying an improvement in diastolic filling. The left ventricular ejec-
tion fraction did not change (18 ± 8.4% vs., 18.3 ± 8.8%, p=0.89)indicating an
increase in stroke volume. Furthermore in LVP mode the 'paradoxical' increase
in LVEDV during the application of LBNP was almost abolished (0.1 ± 20.7%,
p=0.038). We therefore conclude that LVP relieves diastolic ventricular inter-
action allowing improved diastolic filling at rest. Whether this benefit improves
exercise tolerance in response to chronic LVP remains to be established.

P562 Intraventricular pressure gradients along the cardiac
cycle: effects of ischaemia and modulation by afterload

M.J. Amorim, M.S. Guerra, A.F. Leite-Moreira. Faculty of Medicine, Physiology
Dept., Porto, Portugal

Experimental and clinical studies have shown significant diastolic intraventricu-
lar pressure gradients (IVPGs) in early as well as late diastole and their sensi-
bility to changes in preload and ischemia. However, data about systolic IVPGs
and their modulation by afterload and ischemia are lacking.
Simultaneous apical and outflow tract (OT) left ventricular pressures (LVP) were
recorded in 5 anesthetized open-chest rabbits by 2 high-fidelity micromanome-
ters. IVPGs (OT minus apical LVP) were analysed in control and progressively
afterloaded heartbeats at baseline and after LAD coronary artery occlusion,
along the cardiac cycle. Afterload was increased with beat-to-beat ascending
aortic occlusions.
Mean IVPG5 (mmHg) along the cardiac cycle in control beats, in afterloaded
beats reaching 90% of peak isovolumetric LVP and during ischemia are shown
in the table (IC: isovolumetric contraction; RE): rapid ejection; SEj: slow ejec-
tion; IR: isovolumetric relaxation; RFill: rapid filling; Di: diastase; AtrC: atrial
contraction). During REj there was a negative IVPG in control conditions that
was inverted by afterload and ischemia. IVPG5 were positive during IC and SEj,
absent during Di and negative during AtrC, and were not affected by afterload
or ischemia. During IR the large negative IVPG was significantly blunted by
afterload but not affected by ischemia. The positive gradient observed during
RFill disappeared during ischemia but was not affected by afterload. DP/dtmin
occurred 2.2±0.4 ms earlier and was 736±101 mmHg/s more negative in the
OT in control conditions, but these differences disappeared with afterload ele-
vation.
Mean IVPG5 (mmHg)

IC 	 REi	 SEj	 IR 	 RFiII 	 Di 	 AtrC

Control 	 1.5±0.2 	 -0.6±0.1 	 0.8±0.1 	 -4.6±0.7 	 0.6±0.2 	 0.0±0.0 	 -0.5±0.1
Afterload 	 1.4±0.2 	 0.9±0.1* 	 0.9±0.1 	 -1.4±0.3* 	 0.6±0.2 	 0.0±0.0 	 -0.6±0.1
I schemia 	 1.5±0.2 0.6±0.4* 	 1.0±0.3 	 -4.8±0.4 	 -0.2±0.5* 0.0±0.0 -0.5±0.2
*p<0.05 vs. control

The present study shows that IVPG5 during ejection, in control conditions, par-
allel the aortic-ventricular pressure gradients and might favour ventricular emp-
tying. Inversion of REj IVPGs during afterload elevations and ischemia might
contribute to impaired ventricular ejection in these conditions. IVPG5 during IR
reflect earlier onset and faster relaxation in the OT in control conditions, which
disappear with afterload elevations.

P563 Afterload-induced diastolic disfunction in the human
heart and its exacerbation by systolic dysfunction and
volume loading

A.F. Leite-Moreirat, P. Pinho 2 , J. Correia-Pintos, P.T. Bastos 2 , M.R. Gomes 2 .

'Faculty of Medicine, Physiology Dept., Porto, Portugal; 2Hospital de Sao
Joao, Cardio-thoracic surgery, Porto, Portugal

Pulmonary congestion in acute severe hypertension was recently attributed to
diastolic dysfunction (NEJM, 2001). A potential mechanism underlying this phe-
nomenon is afterload-induced diastolic dysfunction, previously described in an-
imal models but not yet investigated in the human heart.
Twenty CABG patients (63±9 yrs) with variable degrees of systolic dysfunc-
tion (EF 25-75%) were studied prior to cardiopulmonary bypass with a pres-
sure (n=17) or a pressure-volume (n=3) catheter. Afterload elevations were
performed by clamping the ascending aorta to increase left ventricular pres-
sure (LVP) from control up to isovolumetric. In 7 patients aortic clamping was
repeated after 500cc of the priming solution.
Peak isovolumetric LVP (LVPiso) ranged from 113 to 261 (191±39)mmHg and
dP/dtmax from 522 to 2399 (1208±452)mmHg/s, reflecting the variable de-
grees of systolic dysfunction. Afterload elevations induced diastolic dysfunc-
tion only in patients with impaired systolic function. Maximum LVP elevations
(LVPiso) increased Tau 50±54% (from -37 to +160%) and EDP 3.5±2.3 (from
0 to 8) mmHg. Effects of afterload on diastolic function were inversely related
with systolic function: Tau vs. LVPiso (r=-0.92, p<0.01), EDP vs. LVPiso (r=-
0.96, p<0.01). Increased EDP in response to afterload elevations reflect an
upward shift of the diastolic P-V relation (figure). After volume loading effects of
afterload on EDP were exacerbated (7.9±3.7 vs. 3.0±1.5 mmHg) and became
apparent even in patients with normal systolic function.

In conclusion, afterload-induced diastolic dysfunction is also observed in the
human heart, being exacerbated by systolic dysfunction and volume loading.
This mechanism might contribute to pulmonary congestion in acute afterload
elevations such in severe hypertension.
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P564 Analysis of dispersion of myocardial velocities by
tissue Doppler echocardiography in the assessment of
heart failure etiology

M. Plewka, J. Drozdz, M. Ciesielczyk, J Z. Peruga, B. Plewka,
M. Krzeminska-Pakula, J D. Kasprzak. Medical University of Lodz, Cardiology
Dept., Lodz, Poland

Differentiating between an ischemic and nonischemic cause has important clin-
ical implication in patients with heart failure. Several noninvasive techniques
have been proposed to distinguish the two forms of cardiomyopathy, but the
results are controversial and optimal strategy remains unsettled.
The aim of the study was to compare the regional heterogeneity of myocar-
dial velocities in patients with ischemic and non-ischemic cardiomyopathy using
spectral tissue Doppler echocardiography (TDE).
Study group consisted of 120 individuals- 60 patients with heart failure incl. 30
pts after myocardial infarction-MI (aged 58±10 yrs; LVEF 28±7%) and 30 pts
with dilated cardiomyopathy -DCM (aged 43±12 yrs, LVEF 25±8%). Etiology
was detected by coronary angiography. Control group consisted of 60 healthy
volunteers (aged 43±12yrs, LVEF 65±2%). Myocardial velocities (systolic- Sm,
early diastolic-Em and late diastolic-Am) were recorded with pulsed wave TDE
from 3 standard apical views in the middle of 6 basal segments/pts. (lateral,
anterior, posterior, inferior, anterior septum and posterior septum). To measure
the regional heterogenity we calculated an index of dispersion of myocardial
velocities among 6 studied walls- (V=standard deviation/mean*100%).
Results: Systolic and diastolic velocities were significantly lower in patients
with heart failure than in control subjects (Sm- 4,5±1,2 vs 11,1±1,5 cm/s; Em-
6,1±2,4 vs 16,6±2,2 cm/s, Am-4,6±2,0 vs 11,8±1,2 cm/s; p<0,001), but there
were no significant differences in systolic and late diastolic velocities between
patients with MI and DCM. The dispersion of systolic, early and late diastolic
velocities was significantly higher in patients after MI than in patients with DCM
(respectively; VS 32±8% vs 13±4%; VE 26±10% vs 16±5%; VA 24±11% vs
16±6%; p<0,0001). Best predictor of ischemic etiology of cardiomyopathy was
dispersion of systolic velocities greater than 20% - specificity 96,8% (95%Cl:
83,3%- 99,9%), sensitivity 100,0% (95%Cl: 88,1%- 100,0%), PPV 100,0%
(95%Cl: 88,4%- 100%), NPV 96,7% (95%Cl: 82,8%- 99,9%), kappa 0,97.
Conclusion: Long axis TDE velocities of the left ventricle are significantly lower
in patients with heart failure. Systolic velocity dispersion index over 20% is sug-
gestive of ischemic left ventricle dysfunction etiology.

P565] Force-frequency relationship in the echo lab: a
noninvasive assessment of "Bowditch-treppe"?

T. Bombardinil, A. Ripoli 1 E. Pasanisil, C. Cicerone 2 , E. Hoffmann 2 ,

E. Picano 1 . 1 Institute of Clinical Physiology, PISA, Italy; 2Palereno Hospital,
Cardiology Division, Palermo, Italy

Background: Estimation of contractility of left ventricle is an important, and as
yet elusive, goal with noninvasive techniques. Positive inotropic interventions
are mirrored by smaller end-systolic volumes and higher end-systolic pres-
sures. An increased heart rate progressively increases the force of ventricular
contraction (Bowditch treppe or staircase phenomenon).
Aim: To assess the feasibility of a totally noninvasive estimation of force-
frequency relation during stress in the echo lab.
Methods: Sixteen patients (11 males, 57±8 years) referred for exercise-echo
were consecutively enrolled.Wall Motion Score Index (WMSI, 16 segment
model, from 1=normal to 4=dyskinetic) was calculated. To build the force-
frequency relationship, the force was determined at each step as the ratio of
systolic pressure (SP, cuff sphygmomanometer)/end-systolic volume (ESV, bi-
plane Simpson rule). The slope of the relationship was calculated with the linear
best fit of the force-frequency relationship:

Results: By regional wall motion analysis, 2 groups of patients were identified:
Group I (n=5) had a positive echo (WMSI baseline = 1.2 ± 0.27 vs peak stress
= 1.41 ± 0.23); and group II (n = 11) had a negative echo (WMSI baseline =
peak stress =1.05 ± 0.15). The slope of the linear best fit of the force-frequency
curve was lower in patients with compared to those without ischemia (Group
=2.7±1.7x10-2 vs Group II=9.1±6.3x10- 2 ;p=0.013):F
Conclusion: A noninvasive estimation of force-frequency relationship can be
easily determined during stress echo and separates patients with and without
ischemic response. This index of global contractility is theoretically appealing
for identification of limited contractile reserve and latent global left ventricular
dysfunction.

P566 Rate of segmental myocardial wall stress increase in
dobutamine stress echocardiography — its relation with
negative study and clinical symptoms

H. Cust6dio, J. Galvao, J. Monge, M.J. Bruno, I. Arroja, J. Fernandes,
J. Azevedo, A. Aleixo. Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

The use of pharmacological agents such as intravenous dobutamine during
stress echocardiography (DSE) changes significantly the time course of several
hemodynamic and functional parameters of the left ventricular (LV) global and
regional performance. Myocardial wall stress (MWS) is considered a functional
quantitative parameter of regional LV function that suffers a dynamic change
during DSE, and which can be evaluated using new noninvasive methods. Ob-
jective: The aim of our study was to investigate the time course changes of
several segmental MWS (Kdynes/cm 2 or KPa) LV functional parameters during
DSE study.
Material and Methods: MWS was calculated during both systole (S) and dias-
tole (D) according to the general mathematical formula PA.(D+d)/4h, where PA
is the S or D blood pressure, D major and d minor LV cavity diameters (mm)
and h the individual segmental LV myocardial wall thickness (mm). In a group
of 60 patients (pts) with a negative DSE (DSE-), mean age 57±12 yrs (43-69
yrs), 64% (35/65) males, we calculated several segmental LV functional param-
eters according to the ASE LV model of 16 segments. To enhance LV endocar-
dial resolution and improve quantitation, ultrasound contrast agent Levovist ®

(Schering AG, Germany) was injected from baseline to peak fose, 4 gr dose,
300 mg/ml concentration. We calculated the individual value of MWS (MWSi),
the mean segmental MWS (MWSm), the absolute (Var-KPa) and % (%Var-%)
MWS variations, and the rate of MWSi and MWSm increases (RMWSi and
RMWSm-KPa) per DSE stage (RMWS=MWSn/1-MWsn) and its mean values
(RMWS/n stages), both in S and D. Data was compared among negative DSE
with and without chest pain (CP-; n=35 pts vs CP+; n=25 pts).
Results: RMWS registered higher values and increase in S (1.8±0.4 KPa)
compared to D (1.0±0.4 KPa; p=0.01). The basal interventricular septum
(2.5±0.6 KPa p<0.01) and lateral (2.3±0.4 KPa; p<0.01) walls registered the
highest RMWS values when compared to all other LV segments specialty dur-
ing the S phase. CP+ revealed higher values (S-2.2±0.4 and D-1.2±0.2KPa;
p=0.01 and <0.01) when compared to CP- (S-1.4±0.3 and D-0.4±0.2 KPa)
during the DSE study.
Conclusions: The LV segmental RMWS registered higher values during both
the systolic and diastolic phases, increased exponentially with DSE duration
and was directly related with the occurrence of chest pain during DSE, a finding
that was independent of the duration of each study. Our results reflect the rate
of increase of LV myocardial wall stress not compensated by the blood flow
redistribution mechanisms of the subendocardial coronary microcirculation.

P567 Left ventricular geometry influences left ventricular
relaxation detected by color M-mode mitral inflow
propagation velocity in patients with left ventricular
dysfunction

C. Aggeli, S. Brili, M. Bonou, G. Roussakis, M. Vavuranakis, C. Pitsavos,
C. Stefanadis, P. Toutouzas. Athens, Greece

Background: The propagation velocity (vp) of left ventricular (LV) inflow us-
ing color M-mode Doppler has been proposed as a reliable determinant of LV
relaxation. The aim of this study was to assess the effect of LV geometry on
vp values in patients (pts) with comparable ventricular function and different
geometry.
Methods: We studied 25 pts with coronary artery disease and left ventricular
aneurysm (Group 1), as well as 25 pts with dilated cardiomyopathy (Group 2).
Groups 1 and 2 did not differ regarding age (mean age 64±4 vs. 60±5 yrs),
LV ejection fraction (LVEF) (28±4% vs. 31±5%) and LV end-diastolic pressure
(LVEDP) (16±2 vs. 17±1.5 mmHg) (all NS). Digitization of the LV endocardial
borders in diastole and systole in the apical 4 and 2 chamber views was used
for the study of LV geometry. As far as the segmental kinetic is concerned,
the wall motion score (WMS) (the sum of segmental scores), the wall motion
score index (scores sum/number of segments) and the extension of dyssynergy
(percentage of dyssynergic segments) were calculated. Vp was measured as
the slope of the first aliazing velocity in early diastole. All pts underwent left
ventricular catheterization immediately after the echocardiographic study and
the LVEDP was measured.
Results: The pts of Group 1 had lower vp than Group 2 (17±3 vs. 25±4
cm/sec). The wall motion index of Group 1 was higher than Group 2 (2.8±0.3
vs. 1.8±0.2, p<0.001). The extension of dyssynergy had negative relation
to flow propagation (r=-0.63, p=0.034). Multiple regression analysis showed
that the LVEDP [p=0.01, OR (C195%): 0.97 (0.92-0.99)] and the extension of
dyssynergy [p=0.04, OR (CI95%) 0.9 (0.88-0.95)] were independent factors for
vp values.
Conclusions: Left ventricular geometry affects mitral inflow propagation ve-
locity. This means that pts with left ventricular aneurysm have worse relaxation
than pts with dilated cardiomyopathy. Left ventricular geometry needs to be
accounted when attempting to evaluate the left ventricular diastolic function.
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P568 Diagnosis of atherosclerotic carotid plaque structure
and fibrous cap in vitro by IVUS, CT and MRI

H. Kawakami, H. Matsuoka, Y. Koyama, T. Matsunaka, T. Ito. Ehime
Prefectural Imabari Hospital, Cardiology Dept., Imabari, Japan

Vulnerable plaque was consisted of large lipid pool and thin fibrous cap. Using
intravascular ultrasound (IVUS), we could observe plaque type and plaque dis-
tribution but lipid pool and fibrous cap could not clearly detect. The aim of this
study is to investigate what is the best modality to detect atherosclerotic plaque
structure and fibrous cap. We examined 4 pieces of atherosclerotic carotid ar-
teries excised by endatherectomy. Cross sectional scanning was performed by
IVUS (CVIS Insight System, Ultra Cross 20MHz; Boston Scientific Scimed, Inc)
by auto-pull back method, CT (Proceed SA; GE Yokogawa Medical) by conven-
tional method and MRI (MAGNETON (H-15) 1.5T; Siemens, Inc) by STIR imag-
ing in addition to Ti and T2-weighted SE imaging. Each image compared with
histology. Calcification of the plaque was clearly detected by IVUS but lipid pool
and fibrous could not observe. MRI (T2-weighted SE imaging and STIR imag-
ing) and conventional CT imaging could clearly detect lipid pool and fibrous
cap. In terms of plaque calcification, although CT had a sensitive enough to
detect plaque calcification, intraplaque structure became unclear by the effect
of high CT value of the calcificaton. In comparison with these two modalities,
as image quality, MRI could clearly detect intraplaque structure and thickness
of fibrous cap rather than CT and as scanning time, CT was much shorter than
MRI.

Atherosclerotic plaque.

In conclusion, MRI had the highest detectability of lipid pool and fibrous cap
and CT was thought to have a high potential to detect plaque morphology.

P569 Impact of intravascular ultrasound, transoesophageal
echocardiography and angiography guidance on aortic
stent-graft placement

D.H. Koschykt, C.A. Nienaber 2 , M. Knap 1 , V. Skriabina 1 , T. Hofmann', Y.
V. Kodolitsch t , W. Wolf 3 , T. Meinertz 1 . t University Hospital
Hamburg-Eppendorf, Cardiology, Hamburg, Germany; 2University Hospital
Rostock, Cardiology, Rostock, Germany; 3 University Hospital Eppendorf,
Dept. of Heart Surgery, Hamburg, Germany

Background: Endovascular stent-graft placement is a new concept of treating
aortic dissection and aneurysm but there are no overall accepted recommen-
dations for the guidance of the intervention.
Method: We directly compared angiography (ANGIO), transesophageal echo-
cardiography (TEE) and intravascular ultrasound (IVUS) before and after im-
plantation of 39 stent-grafts of 33 patients (9 female, 60 ± 11years) for the
capability to guide the intervention in the aorta. Twenty-five patients had aortic
dissection type B and 8 patient's thoracic aortic aneurysm.
Results: ANGIO, TEE and IVUS were performed without any complications in
all patients. Aortic dissection: IVUS and TEE are superior to ANGIO in the iden-
tification of multiple entry (44 and 36 versus 29; p<0.005 each), the diagnosis
of slow blood-flow in the false lumen post stent-graft implantation (26 and 25
versus 18, p<0.005 each) and in the detection of incomplete stentapposition
(14 and 13 versus 6; p<0.005 each). Remaining flow in the false lumen after
stent-graft implantation was detected more frequently in TEE in comparison to
ANGIO (13 versus 5, p<0.05). In 4 patients with abdominal extension of the
dissection, only IVUS was able to accurately identify the false lumen over the
entire length. Thoracic aortic aneurysm: The size of the aneurysm was calcu-
lated precisely with TEE and ANGIO, not with IVUS (11 versus 4; p<0.05). TEE
was superior to IVUS in the detection of endoleaks (4 versus 0; p<0.05).
Conclusion: Based on our patient data we recommend to guide stent-graft
implantation in aortic dissection type B with angiography and transesophageal
echocardiography and the availability of intravascular ultrasound. In complex
anatomy and abdominal extension of the dissection IVUS is recommended in
addition. We believe that stent-graft implantation in thoracic aortic aneurysm
can be guided with angiography and transesophageal echocardiography alone,
without intravascular ultrasound.

P570 Conventional vascular echography versus
contrast-enhanced Doppler ultrasound of renal artery
stenosis: sensibility, specificity and accuracy

M.Liccese, M.M. Ciccone, P. Caputo, T. Parenzan, F. Morisco, M.C. Lanzilotti,
N.De Carli, P. Rizzon. Azienda Policlinico, Universitary Cardiology, Bari, Italy

Doppler ultrasound (US) is one of many modalities that have been evaluted for
the detection of renal artery stenosis. Recently the introduction of US contrast
agents has substantially expanded the potential of color Doppler US. The use of
echo-enhancer in combination with Doppler imaging has shown to significantly
reduce the number of equivocal examinations.
The aim of the present paper has been to calculate sensibility, specificity and
accuracy of conventional renal artery vascular echography (CRVE) vs renal
artery contrast-enhanced Doppler Ultrasound (RCE)in blind angiographically
detected arterial renal stenosis.
We have enrolled 40 pis (mean age 52 ± 8) with an angiographically detected
renal artery stenosis. All the pts have been underwent in different times CRVE
and RCE by using a 3,5 MHz electronic Probe (Hewlett Packard Sonos 1000).
RCE have been realized giving 5-10 ml of watery suspension of Levovist as a
slow bolus.
Results: see table. The valutation of renal artery stenosis has been possible
in a bigger number of cases with RCE compared to CRVE (85% vs 60%). With
RCE we have been obtained an increase (40% and 35% rispectivly) of Doppler
signal and of color Doppler image.

n=4o feasibility sensibility specifisity accuracy

RVCE 33/40 71% 78% 76%
RCE 38/40 87% 92% 89%

RVCE: conventional renal artery echography; RCE: contrast-enhanced renal artery ecography.

Conclusions: These results suggest the diagnostic effectiveness of RCE but
because of major costs and prolonged duration of investigation we think that
echo-enhancement is indicated when the CRVE presents a lacking quality or
technical limitations

P571 The Allen and inverse Allen test, as a simple method
for detecting ulnar or radial predominance. Sensitive
but not specific

J. Gourassas 1 , C. Papadopoulos t , U. Albedd t , T. Karoulas 1 , A. Billi 2 ,

G. Louridas t . t AHEPA Hospital, Aristotle University, 1st Dept. of Cardiology,
Thessaloniki, Greece; 2AHEPA Hospital, Aristotle University, 1st Dpt of
Internal Medicine, Thessaloniki, Greece
Intoduction: Allen test is used broadly in order to assess ulnar artery patency
during radial catheterisation procedures. The purpose of our study was to eval-
uate Allen and inverse Allen test sensitivity and specificity in detecting ulnar
or radial upper extremity predominance, giving evidence for best and easier
accessibility for cardiac interventions.
Methods: Routine coronary angiography was performed after informed con-
sent in 49 patients, through the right femoral artery. After completion of the
angiography, right brachial artery was catheterised, using the right Judkins
catheter. The catheter was retrogradely inserted to the proximal end of the
brachial artery, through the right subclavian artery. The right arm of the pa-
tient was in complete extension usj a special supporter. Selective angiogra-
phy of the upper extremity was performed, using the A-P projection. Cine films
were interpreted and analyzed by two separate interventional Cardiologists and
anatomic variables of both arteries were compared respectively. Radial and ul-
nar lumina) diameter was measured at 25 mm proximal to the styloid process
and pissiform bone respectively, using electronic calipers. Before catheterisa-
tion, Allen and inverse Allen test was performed in every patient and their mean
time was recorded. The sensitivity, specificity, positive predictive value and neg-
ative predictive value of the Allen/Inverse Allen test for the diameter of radial
artery at 25 mm compared to ulnar artery was calculated based on a 2x2 table
of Allen>Inverse Allen x radial>ulnar diameter.
Results: The sensitivity of the test was estimated at the level of 90% and the
specificity at the level of 50% respectively. Positive predictive value reached
73% and negative predictive value 77%.
Conclusions: Allen/inverse Allen test, an easy, cheap and no time consum-
ing test, seem to be a quite sensitive method with a rather low specificity in
detecting ulnar or radial predominance, reflecting easiest accessibility for car-
diac catheterisation procedures. More elegant and costly methods are possibly
needed for such decision making.
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P572 Endothelial damage in atherosclerotic vascular disease
by quantifying circulating endothelial cells:
relationship with von Willebrand factor

A. Makin 1 , S. Silverman 2 , G. Lip 1 . t City Hospital NHS Trust, University
Department of Medicine, BIRMINGHAM, United Kingdom; 2City Hospital NHS
Trust, Department of Vascular Surgery, BIRMINGHAM, United Kingdom

Introduction: Established atherosclerosis is associated with disturbances in
endothelial function and a prothrombotic state. Furthermore severe peripheral
vascular disease (PVD) manifesting as ischaemic rest pain (IRP) is related
to significant morbidity and mortality. Plasma von Willebrand Factor (vWf) is
an established index of endothelial damage/dysfunction. Circulating endothe-
lial Cells (CECs) are a new index of endothelial damage, and previously been
shown to be abnormal in patients with acute myocardial infarction (AMI) and
unstable angina, but not in effort angina. We hypothesised that CECs would in-
creased in patients suffering from IRP compared to healthy controls or patients
with Intermittent Claudication (IC).
Methods: We studied 20 patients with IRP (15 males, age 68±10 years), 20
with IC (13 males, age 63±7 years), 20 patients within AMI <24hours (12
males, mean age 61±8 years), and 20 healthy controls (11 males, age 67±10
years). vWf was measured by ELISA. CECs were captured from EDTA/NaF
whole blood using an immunomagnetic separating technique, and counted un-
der a fluorescent microscope by an observer blinded to patient group.
Results: CECs were highest in patients with IRP and AMI, with no difference
between IC and control groups (Kruskal-Wallis test, p<0.0005). The differ-
ences in vWf levels were of borderline significance between the 4 study groups
(oneway ANOVA, p=0.06), with a significant difference in vWf levels between
control and the IRP groups (p=0.013). There were no correlations between vWf
and CEC5 in any of the groups.

AMI IC IRP Control P Value

CECs (cells/ml) 4.9 (4.8-8.6) 1.1(0.6-2.91 3.5 (2.0-5.8) 1.0 (0.5-1.7) <0.0005
vWf (11-1/dl) 	 125±25 	 120±25 	 1 34±28 	 112±26 	 0.066

Values given as median (interquartile range) or mean ± standard deviation

Conclusion: This study demonstrates for the first time evidence of direct en-
dothelial cell damage in severe PVD, resulting in the shedding of endothelial
cells (raised CECs), perhaps indicative of tissue loss or insipient tissue loss.
Such endothelial damage may contribute to the thrombotic complications of
atherosclerotic vascular disease.

P573 Markers of the prothrombotic state are not increased
with severity of atherosclerotic disease

A. Makin', N. Chung', S. Silverman 2 , G. Lip 1 . t City Hospital NHS Trust,
University Department of Medicine, BIRMINGHAM, United Kingdom; 2City
Hospital NHS Trust, Department of Vascular Surgery, BIRMINGHAM, United
Kingdom

Background: Raised levels of von Willebrand Factor (vWf), a marker of en-
dothelial dysfunction, soluble p-selectin (s-Psel), a marker of platelet activation
and fibrinogen and increased plasma viscosity (PV) are known to contribute
to the hypercoagulable state in atherosclerotic disease. Tissue factor (TF) is
usually expressed in extravascular tissues and is part of the 'extrinsic pathway'
of coagulation. Fibrinogen is also known to correlate with disease severity al-
though vWf and s-Psel have not and little data is available on the role of plasma
TF in atherosclerosis.
Methods and Results: We studied 234 patients with established atherosclero-
sis of the peripheral arteries defined as an ankle brachial pressure index (ABPI)
of less than 0.8 (145 males, mean age 68±10 years). ABPI was taken as a
marker of disease severity. Patients were split into two groups above and be-
low the median ABPI (0.52). The vWf, TF and s-Psel were measured by ELISA,
fibrinogen by CLAUSS and PV by viscometer. The table shows that other than
for fibrinogen there is no difference between these markers above and below
the median ABPI (unpaired t-test or Mann Whitney U test as appropriate).
Conclusion: Severity of disease does not affect the hypercoagulable state in
patients with established atherosclerosis.

P574 Screening for abdominal aortic aneurysm during
transthoracic echocardiography in hypertensive
patients

A. Navaziot, E. Catellani 1 , P. Montanari 2 , A. Piazza', D. Giberti 2 , A. Colli 1 .

t Franchini Hospital, Dept. of Cardiology, Montecchio Emilia (RE), Italy;
2Franchini Hospital, Dept of Internal Medicine, Montecchio Emilia (RE), Italy

Aim: this study was undertaken to determine the utility of transthoracic echo-
cardiography as a screening test for occult abdominal aortic aneurysm in hy-
pertensive patients subjected to transthoracic echocardiography older 50 years
of age.
Methods: In hypertensive patients subjected to transthoracic echocardiogra-
phy, longitudinal and transverse images of the abdominal aorta were obtained

during the subcostal portion of the transthoracic echocardiography. Abdomi-
nal aortic aneurysm was defined as an abdominal aortic dimension (antero-
posterior or lateral) > 3 cm. Exclusion criteria included prior abdominal aortic
aneurysm repair, know abdominal aortic aneurysm and inadeguate images of
the abdominal aorta.
Results: 180 patients met the study inclusion criteria (97 men; 83 women,
mean age 73 years, range 51-90 years). An occult abdominal aortic aneurysm
was identified in 14 patients (7.7%). 10 patients were men (71.4%), with a mean
age of 74 years and a mean duration of hypertension of 13 years, 11 patients
(78.5%) had a history of tobacco use and 3 patients (21 %) had a positive family
history of abdominal aortic aneurysm. All aneurysms were infrarenal in location
axcept 1 (7%); the mean diameter was 3.8 cm (range 3-5.1 cm). Laminated
thrombus was present in 7 patients (50%). Imaging of the abdominal aorta dur-
ing transthoracic echocardiography required an average of 7.1 minutes (range
5-11 minutes).
Conclusions: Abdominal aortic aneurysm is frequently asymptomatic and of-
ten occult on physical examination. Ultrasonography is highly accurate in the
diagnosis of abdominal aortic aneurysm and screening for abdominal aortic
aneurysm can be readily incorporated into the transthoracic echocardiogra-
phy examination. Abdominal aorta can be accurately imaged in the major-
ity of patients (94%) undergoing transthoracic echocardiography. The present
study shows that incidence of occult abdominal aortic aneurysm detected by
transthoracic echocardiography in hypertensive patients older 50 years of age
is significant. Screening for an occult abdominal aortic aneurysm in this patient
population should be a routine extension of transthoracic echocardiography.

P575 Differentiation between ischaemic and non-ischaemic
dilated cardiomyopathy by ultrasonic scanning of
carotid artery with high-frequency transducers

R. Moreno, J. Zamorano, A. D Ovidio, C. Almeria, J.L. Rodrigo, D. Herrera,
L. Alvarez, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

Aim of the study was to evaluate the usefulness of the non-invasive evaluation
of carotid artery artery with high-frequency transducers in the differentiation
between ischemic and non-ischemic dilated cardiomyopathy (DC).
Methods: 40 patients with DC undergoing cardiac cath were studied. Ultra-
sonic scanning of the carotid artery using high-frequency transducers (Agilent
5500 or Aloka SSD 870 machine) was performed. ROC curves were obtained
in order to test the usefulness of intima-media carotid wall thickness in the
differentiation between ischemic and non-ischemic DC. Also, the presence of
visually detected carotid plaques was tested.
Results: Out of the 40 patients, 24 (60%) had ischemic, and 16 (40%) non-
ischemic DC. Patients with ischemic DC had a significantly higher carotid artery
intima thickness (1.14±0.23 vs. 0.84±0.20 mm, p<0.001). ROC curve showed
a high diagnostic value of intima-media carotid artery thickness (area under the
curve 0.840; see figure).

Sensitivity, specificity, and predictive values of the variables tested are shown
on the table.
Diagnostic value

Sensitivity 	 Specificity 	 Positive PV 	 Negative PV 	 Accuracy

Carotid plaques 	 79.2 	 75.0 	 82.6 	 70.6 	 77.5
Intima-media > 1mm 	 83.3 	 68.8 	 80.0 	 73.3 	 77.5
Any finding 91.7 62.5 78.6 83.3 80.0

Conclusion: Ultrasonic scanning of carotid artery with high-frequency trans-
ducers at the Echo Lab is a rapid and reliable method of differentiating ischemic
and non-ischemic DC.
ROC curve
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P576 Endoluminal stenting for obstructive lesions of the
subclavian artery

S. Nakamura', T. Miyauchi' , J. Yokoyama 1 , A. Kanazawa', K. Hozawa 2 ,

S. Nakamura, J. Koyama 3 , H. Ohira 4 . 'New Tokyo Hospital, Department of
Cardiorogy, Matsudo-shi, Japan; 2Kasori Hospital, Dept. of Cardiology,
Chiba-shi, Japan; 3Kobari General Hospital, Department of Cardiology,
Noda-shi,Chiba, Japan; QEdogawa Hospital, Department of Cardiology,
Edogawa-ku, Japan

Background: Obstructive lesions of the subclavian artery can result in arm
claudication, symptoms of subclavian steal. Surgical revascularization has
been preferred method for treating these lesions. Aim: To evaluate the safety
and efficacy of endovascular stenting for treating 61 obstructive lesions of sub-
clavian artery.
Method: We performed 61 endoluminal stenting 61 patients (24males, 59±12
years). All procedures were performed with the Palmaz stents. Indications for
stenting were arm claudication in 44 cases, subclavian steal syndrome in 12
cases and myocardial ischemia secondary to compromised flow through inter-
nal mammary graft in 5 cases.
Results: Procedural success (defined as abolition of pressure gradient across
the aorta and subclavian artery and a residual diameter stenosis <20% without
major complications (acute stent thrombosis, myocardial infarction, emboliza-
tion, emergency surgery or death) was achieved in all 61 patients. All patients
had symptomatic relief acutely. None of the patients had any major complica-
tions. Baseline diameter stenosis was reduced from 100% to 14.2±8.3%, mean
systolic pressure difference between the upper extremities was 49.2±14.3mHg
to 1.2±2.3mHg (p<0.01). In 59 of 61 patients, we performed follow-up (6 to 12
months later) angiography and these were no restenosis.
Conclusion: Endoluminal stenting of the subclavian artery is safe and effective
with high technical success and excellent hemodynamic results. These were no
cerebral or distal embolization.

P577 Beneficial effects of renal artery stenting on renal
function in diabetic patients with chronic renal
insufficiency

R. Subramanian, J.A. Silva, S.R. Ramee, T.J. Collins, S.J. Jenkins, C.J. White.
Ochsner Clinic Foundation, Cardiology, New Orleans, United States of
America

Background: Renal artery stenting has been shown to stabilize or improve
renal function in a significant proportion of pts with atherosclerotic renovascular
disease and impaired renal function. Whether diabetic (DM) pts obtain similar
benefit as nondiabetic pts (NDM) is not known.
Methods: The renal function of 36 consecutive pts with bilateral renal artery
stenoses (11 DM; 25 NDM) and renal insufficiency (serum creatinine  > 1.5
mg/dl) was analyzed by plotting the reciprocal of serum creatinine versus time
in days before and after stenting.
Results: All pts had deterioration of renal function prior to intervention. At 47.4
± 31.2 months post intervention renal function improved or did not change in
76% and worsened in 24% of NDM patients compared to 73% and 27% of DM
pts respectively (p=NS).(fig)

Renal function overtime.

Conclusion: Renal artery stenting is equally beneficial in DM and NDM pts
with impaired renal function and atherosclerotic renal artery stenosis.

P578 Immediate and follow-up results of carotid artery
stenting with cerebral protection: a single centre
experience on 100 consecutive procedures

C. cernetti, B. Reimers, S. Sacca, G. Pasquetto, M. Napodano, A. Picciolo,
P. Pascotto. Mirano Hospital, Cardiology, Mirano, Italy

Background: Purpose of this prospective study was to determine periprocedu-
ral complications and short- and medium-term outcomes in a cohort of patients
treated with carotid stent implantation routinely using cerebral protection de-
vices.
Methods and Results: Stent implantation was attempted in 96 consecutive
patients (mean age 70,8±14 years; 77,1% males) presenting significant steno-
sis (>70%; mean 82,8±9%) in 100 lesions of the extracranial carotid artery.
Forty lesions (40%) presented previous stroke or transient ischemic attacks re-
lated to the ipsilateral hemisphere. Cerebral protection was performed using
filter devices in 93% of procedures and endoluminal clamping of the common
and external carotid artery in 5% of procedures. In 2 procedures it was not
possible to deploy a protection device. Selfexpandable stents (mesh-wire 60%;
nitinol 40%) were successfully implanted in all lesions. Neurological complica-
tions during the procedure and in-hospital, occurred after 3 procedures (3%).
These were 1 major stroke (1% amaurosis of ipsilateral eye) and 2 transient is-
chemic attacks (2%). During a follow-up of 9.3 ±3.5 months (mimum 3 months)
further neurologic events did not occur. Ecocolor-Doppler at 6month after the
procedure was available in 78 treated lesions and >50% in-stent restenosis
was found in 2 lesions (2.5%). Major adverse cardiac events during follow-up
occurred in 2 patients (2%), this were 1 fatal an i non-fatal myocardial infarc-
tion.
Conclusions: Incidence of procedural complication during carotid artery stent-
ing with routine use of cerebral protection appeared low. During follow-up no
further neurological events occurred and restenosis rate was low.

P579 Carotid artery stenting in patients at high clinical risk
of carotid endarterectomy complications: immediate
and long-term outcome

F. Liistro', A. Chieffo', G. Stankovic 2 , C. Sarais', B. Reimers', C. Di Mario 2 ,

N. Corvaia 1 , A. Colombo 2 . t Ospedale San Raffaele, Emodinamica, Milano,
Italy; 2Emo Centro Cuore Columbus, Emodinamica, Milan, Italy; 3 Ospedale di
Mirano, Emodinamica, Mirano, Italy

Background: Carotid endoarterectomy (CEA) has been shown to be supe-
rior to medical treatment in reducing the overall risk of stroke in patients with
symptomatic (>50%) or asymptomatic (>60%) carotid artery stenosis com-
pared to medical treatment. Nevertheless, in subgroups of patients at high risk
of acute events, a high complication rate may limit the efficacy and safety of
this approach. The aim of this study is to evaluate the efficacy and safety of the
percutaneous approach to carotid artery stenosis in a subgroup of patients at
higher risk of CEA complications.
Methods: Between May 1998 and January 2002 161 patients (164 lesions)
with elective indication and a Mayo Clinic Risk Score > 2 underwent percu-
taneous carotid revascularization at our institutions. Transient Ischemic Attack
(TIA), minor stroke and major stroke were classified accordingly to The National
Institutes of Health Stroke Scale (NIHSS). The incidence of death, acute neu-
rological events and myocardial infarction was assessed in-hospital and during
follow-up.
Results: 88% of patients were in Mayo clinic risk stratification grade III, 5% in
grade IV, 7% in grade VI. Angiographic success was 97.5%; four lesions could
not be treated due to severe vessel tortuosity. Procedural success was ob-
tained in 96.2% of patients. Mean residual diameter stenosis was 4.7±5.2 mm.
Distal protection device was used in 79.5% of the lesions and stenting was per-
formed in all the treated lesions except for three (in-stent restenosis). Debris
was founded in 40% of the protection devices. In-hospital events consisted of
10 (6.2%) TIAs, 1(0.6%) category 1 minor stroke and 1(0.6%) major stroke. At
follow-up (mean time:10±5.6 months) death occurred in 9(5.6%) patients; in
two of them (1.2%) it was related to acute neurological events, in the remain-
ing 7 (4.4%) it was related to cardiac events (4 patients) and other causes (3
patients). Severe restenosis occurred in 3 (1.8%) lesions.
Conclusions: Carotid artery stenting is feasible and can be performed with
extremely low rate of acute events in patients at high clinical risk of CEA com-
plications. The positive results are maintained on long-term outcome with a low
incidence of neurological acute events and a low rate of restenosis.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



98 	 Peripheral circulation

P580 Arterial stiffness is associated with atherosclerotic
plaques but not with intima-media thickness in healthy
middle-aged subjects

V. Bongard', J.B. Ruidavets 1 , J. Amar 2 , B. Chamontin 2 , H. Boccalon 3 ,

J. Ferrieres 1 . ' INSERM U558, Department of Epidemiology, Toulouse,
France; 2CHU Purpan, Medecine Interne et HTA, Toulouse, France; 3 Rangueil
Hospital, Department ofAngiology, Toulouse, France

The relationship of arterial stiffness with atherosclerosis is controversial and
has been scarcely studied in large population-based samples, particularly in
youngest subjects. In a sample of middle-aged apparently healthy subjects, we
studied the relationships of carotid-femoral pulse wave velocity (PWV) with the
presence of atherosclerotic plaques on the one hand and with common carotid
intima-media thickness (IMT) on the other hand.
Methods: A sample of 905 southwestern French men and women (35 to 64
years), taking part in the Third French MONICA cross-sectional Survey on car-
diovascular risk factors (1994-1996) was analyzed. Each participant filled in ex-
tensive questionnaires focused on their cardiovascular risk factors and a blood
sample was drawn for biological measurements. Heart rate, arterial blood pres-
sure and carotid-femoral PWV were measured in supine position. PWV mea-
surements were performed with a semi-automatic device (Complior). B-mode
ultrasonography was used to measure common carotid IMT and to assess the
presence of atherosclerotic plaques in common, internal and external carotid
and femoral arteries.
Results: Mean values of PWV and IMT were 9.0 m/s (standard error: 0.06) and
0.59 mm (0.003) respectively and the proportion of subjects with at least one
plaque was 50.4%. There was a significant increase in PWV values accord-
ing to the number of plaques in the artery explored sites: mean PWV equaled
8.6 (0.06), 9.3 (0.11), 10.4 (0.19) and 11.4 (0.45) m/s respectively in subjects
with 0 to 1; 2 to 3; 4 to 5; and 6 plaques or more (p<0.0001). A similar trend
was observed with common carotid IMT quartiles: mean PWV values were 8.3
(0.11), 8.8 (0.11), 9.1 (0.11) and 9.6 (0.11) m/s respectively in the first, second,
third and fourth quartiles (p<0.0001). After adjustment for sex, age, tobacco
consumption, body mass index, resting heart rate, systolic blood pressure, to-
tal and HDL-cholesterol and glycaemia, PWV remained significantly associated
with the presence of plaques: adjusted means were 8.8 (0.06), 9.0 (0.10), 9.5
(0.17) and 10.0 (0.40) m/s in subjects with 0 to 1; 2 to 3; 4 to 5; and 6 plaques
or more (p for trend: p<0.001). However, after adjustment, the relationship be-
tween mean values of PWV and IMT quartiles disappeared (adjusted p value
for trend: p=0.42).
Conclusion: In this sample, PWV was independently associated with
atherosclerotic plaques but not with common carotid IMT, perhaps because
of the relatively low values of IMT observed in this sample of middle-aged sub-
jects.

P581 Folic acid enhances endothelial function and reduces
blood pressure in smokers: a randomised controlled
trial

A.A. Mangoni 1 , R.A. Sherwood 2 , C.G. Swift', S.H.D. Jackson 1 . ' King's
College London, Health Care of the Elderly, London, United Kingdom; 'King's
College Hospital, Clinical Biochemistry, London, United Kingdom

Objective: Chronic cigarette smoking is associated with increased plasma ho-
mocysteine concentrations, endothelial dysfunction, and arterial stiffening. Ho-
mocysteine per se induces endothelial dysfunction and arterial stiffening and
might account, at least partly, for the vascular abnormalities observed in smok-
ers. The aim of the study was to determine whether folic acid supplementation,
by reducing plasma homocysteine concentrations, enhanced endothelial func-
tion and reduced arterial stiffness in smokers.
Methods: Twenty-four healthy cigarette smokers (age 37.8±2.5 years,
mean±SEM) were randomly assigned to 4-week folic acid 5 mg/d or placebo.
The following were measured before and after treatment: 1) peripheral vasore-
activity (forearm arterial blood flow, FABF) during intra-arterial administration
of endothelium-dependent (acethylcholine 1.5, 4.5, and 15 µg/100ml/min) and
endothelium-independent (sodium nitroprusside 1, 2, and 4 1tg/100ml/min) va-
sodilators; 2) carotid-femoral pulse-wave velocity (PWV); 3) blood pressure
(BP).
Results: Folic acid reduced homocysteine concentrations (10.8±0.6 vs.
8.2±0.5 cmol/L, p<0.001) and enhanced endothelium-dependent vasodilata-
tion during each acetylcholine infusion rate (FABF ratio between the infused
and control arm at baseline 1.09±0.03 vs. 1.41±0.09 after treatment, p<0.01;
1.39±0.07 vs. 1.83±0.12, p<0.01; 1.65±0.16 vs. 2.72±0.36, p<0.05) whilst
endothelium-independent vasodilatation was unaffected. A significant fall in BP
was also observed (mean BP 88±2 vs. 83±1 mmHg, p<0.01). By contrast,
PWV did not change (8.4±0.3 vs. 7.8±0.4 m/s). No changes in homocysteine
concentrations, FABF, BP, and PWV were observed in the placebo group.
Conclusions: Short-term folic acid supplementation significantly enhanced en-
dothelial function and reduced blood pressure in young chronic smokers. Thus,
a simple, non-toxic, and relatively inexpensive vitamin intervention might be a
useful primary cardiovascular prevention tool in this high-risk group.

P582 Predictive value of intima-media thickening and
asymptomatic carotid plaque for cardiovascular events
in the follow-up

S. Novo, R. Tantillo', G. Evola 2 , S. Evola 2 , I. Muratori, A. Strano 3 ,

S. Mansueto 4 , M. Affronti 4 . 'University di Palermo, Chair of Cardiovascular
diseases, Palermo, Italy; 'University,, Cardiovascular diseases, Palermo, Italy;
3 University Tor Vergata, Arteriosclerosi and Dismetabolic Dis., Roma, Italy;
4 University, Internal Medicine and Emerging Path., Palermo, Italy

During the years 1998-1993, on behalf of the research project CIFTI 4-GESCO-
MUTST, we examined 755 subjects of both gender, aged between 18 and 85
years, without or with risk factors, to evaluate the prevalence of asymptomatic
carotid lesions (IMT= intima-media thickening and ACP= asymptomatic carotid
plaque). In this study we demonstrated that these lesions are more frequent
in the male gender, increase with aging and are significantly related with the
presence of single RF (arterial hypertension, diabetes mellitus, hypercholes-
terolemia, smoking) as well as with multiple and associated RF The follow-up
of these subjects continued and in this moment we have available data of 5
years follow-up concerning 123 patients, 42 normal, with mean age of 56.84±
13.96 years, 39 with IMT and mean age of 63.18± 13.21 and 42 with ACP and
mean age of 69.62± 6.98 years, at first examination. The mean number of RF
was 1.36± 1.18, 1.77± 1.20 and 1.76± 1.3 respectively in the three groups.
In the group of normal subjects 38.09% remained normal, 21.42% showed an
evolution versus IMT and 28.57% versus ACP, while 11.9% died. In the group
with IMT, 7.69% showed a regression, 48.71 % were unchanged, 20.51% died
and only 2.56% had non-fatal events. In the group with ACP only 2% showed a
partial regression of lesions, 40.7% remained unchanged, 45.23% died, while
11.90% had non-fatal evens. Distinguishing between cardiovascular and non
cardiovascular death, the frequency was respectively 0.47 and 1.9% for year in
normals, 2.56% and 1.53% for year in patients with IMT and 3.33% and 4.76%
for year in subjects with ACP was. 7 fatal AMI were registered in the group with
ACP and 1 in the group of normals, 3 non fatal AMI in the group with ACP, 5
fatal stroke in the group with ACP, 2 non fatal stroke in the group with ACP and
1 in the group with IMT.
The preliminary results of our study referring to a 5 years follow-up of 123
subjects, shows that the most part of patients with asymptomatic carotid lesions
have a progression of lesions as well as an important increase of both total
mortality and cerebrovascular and cardiac, fatal and non fatal evens.
So, our study suggests that asymptomatic carotid lesions have to be considered
an important risk factor for cardiovascular morbidity and mortality.

P583 Coronary ectasia and varicose veins; is there any
relationship?

A.E. Androulakis, A.A. Katsaros, A.A. Pantazis, E.G. Triadafyllidi,
P.N. Stougiannos, I.M. Pylarinos, A.N. Kartalis, I.E. Kallikazaros. Hippokration
Hospital, State cardiac department, Athens, Greece

Coronary artery ectasia (CAE) represents abnormal coronary arterial dilata-
tion, the diameter of which exceeds by 1.5 times the adjacent normal segment.
It is estimated that CAE affects about 2% of the general population and it is
found in 1.4-4.9% of coronary arteriograms. The aetiology of CAE remains un-
known and its origin is not clear whether it is a pure wall defect, a pure endothe-
lium defect or a mixture of these. The same helds true in varicose veins (VV),
a common clinical situation, with a prevalence of 15-30% in all populations.
Though CAE and VV refer to the pathology of different vessels, the underly-
ing histologic changes of the arterial wall between the two entities show some
interesting similarities. We sought to assess the prevalence of VV in patients
with CAE. From previous studies performed in our geographical area, the pre-
nalence of VV in the general population was found to be about 23%.
Methods: During the last two years, all pts undergoing coronary arteriography
in whom CAE was present, were immediately checked clinically for the pres-
ence of VV. Another 165 subjects without profound disease were also examined
for the presence of VV during the same time period.
Results: A total of 6768 pts underwent coronary arteriography at our institution
within 2 years. CAE was present in 147 of them (2.17%). Fifty-nine pts with
CAE were found to suffer from VV (40.13%), and were significantly more than
the 41 of the 165 control subjects (24.85%) in whom VV were present, p<0.001
(table).

Varicose Veins (VV) 	 Lack of VV

Coronary Artery Ectasia (N=147) 	 59(40.13%) 	 88(59.87%)'
General Population (N=165) 	 41(24.84%) 	 124(75.16%)'

° P<o.001

Conclusions: It seems that there is a relationship between CAE and VV, as
VV are more common in pts with CAE. While there are important difficulties in
studying the pathology of both CAE and VV in the same patient at the same
time, an underlying generalized defect of the vessel wall might be responsible
for such an observation and merits further study.
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P584 Long-term follow-up of critical limb ischaemia (CLI)
treated by spinal cord stimulation

E. Melillo', D. giannini 1 , F. Buttitta 1 , A. Menegato 1 , M. Nuti', M. Ferrari 2 ,

R. Berchiolli 2 , A. Balbarini 1 . 1 Ospedale Cisanello, Cardiac and thoracic
Department-Univ., PISA, Italy; 2 Cisanello Hospital, Vascula Surgery Unit,
Pisa, Italy

Introduction: Although Spinal Cord Stimulation (SCS) has been effectively
used for unrecontructable CLI, during the past 10 years, in controlled studies,
for some clinical investigators (TASC 2000) SCS "on current evidence cannot
be recommended in the treatment of CLI".
Aim of the study: A. Evaluation of the clinical response to SCS treatment
in long-term follow-up. B.Evaluation of the transcutaneous oxygen and carbon
dioxide pressures -TCpO2 and TCpCO2-, LaserDoppler Flowmetry -LDF- to
define local microcirculatory variations and the predicting capacity in limb sal-
vage. Subjects and methods: 11 consecutive CLI patients, 3 in stage III, 8 in
stage IV (M/F: 7/4, mean age 71.8,5 diabetics), with unrecontructable CLI, were
treated for a minimum of 15 days with a temporary SCS and then with a perma-
nent spinal pacemaker. The patients were subject to clinical (analgesic therapy,
trophic lesions and walking capacity) and instrumental evaluation by means of
the measurement of cardiac frequency (CF) and arterial pressure (AP), Win-
sor index (WI), TcpO2 and TCpCO2, LDF: these evaluations were made both
prior to SCS treatment and in the SCS follow-up of 15, 90, 180, 360, 730 days.
RESULTS: the overall mortality rate was 27% and the overall amputation rate
was 9%. At the clinical level 73% of cases were Responders (n=8)vs 27% Non-
responder (n=3;1 amputation within 6 months). No significant variations in CF,
AP and WI were registered. However, TCpO2 of the symptomatic foot of the Re-
sponders showed notable mean pressure improvement (p<0.03) from zero to
30 mmHg after 15 days and to 40 mmHg after one year of stimulation. In non-
Responders the TCpO2 remained consistently below 5 mmHg for the entire
duration of the treatment. SCS did not affect the high TcpCO2 basal median
in the Non Responders, while in the Responders the TcpCO2 (m: 49mmHg)
values normalised within a maximum of three months (<40 mmHg). In the Non
Responders, the LDF confirmed low levels of perfusion, lack of an increase
in the LDF signal after maximal heating, and marked alteration in the postural
venous-arterial reflex (VAR) both at the hallux and at the first inter-metatarsus,
while the Doppler laser signal indicated more favourable results in the Respon-
ders.
Conclusions: This study confirms the indication of SCS in patients in CLI who
are no longer susceptive to medical therapy and/or surgery. The instrumental
evaluation is more accurate than clinical evaluation.Tcp02 and TcpCO2 con-
tinue to be the most useful predicatibility index in patients subject to the perma-
nent implant of a medullary pacemaker.

P585 Significant association between markers of systemic
inflammation and the extent of atherosclerosis in the
arterial vessel tree

P586 Nebivolol restores vasomotion and vasodilator
capacity of microcirculatory bed in hypertensive
patients with altered microvascular function

C. Morizzo 1 , F. Vittone 2 , A. Colantuoni 3 , M. Kozakova 2 , A. Magagna 2 ,

M.A. Morales', A. LAbbate 1 , C. Palombo 2 . ' Clinical Physiology Institute,
CNR, Pisa; 2 University of Pisa, Dept. of Internal Medicine, Pisa; 3 University of
Naples "Federico II", Dept. of Neuroscience, Naples, Italy

Nebivolol is a betal-adrenergic blocker suggested to improve NO-dependent
vasorelaxation in the forearm model in human hypertension. The so-called low
frequency flowmotion waves (LF) of peripheral microcirculation, i.e. the low fre-
quency components (0.05- 0.1 Hz) of the oscillatory Laser Doppler perfusion
monitoring (LDPM) signals, are related to spontaneous arterial vasomotion and
depend at least partially on endothelial functional integrity. These frequency
components usually disappear in presence of severe systemic vascular dis-
ease.
Aim of the study was to assess the effects of Nebivolol therapy on peripheral
microcirculation in patients (pts) with essential hypertension (HBP). Methods: in
22 HBP pts (mean age 52±10, 14 males, SBP/DBP 151±9/98±7 mmHg) and
20 age and gender matched NT(SBP/DBP 118±12/72±9 mmHg), forearm skin
blood flow was assessed by LDPM at rest and after stepwise doses of Acetyl-
choline (ACh) and Sodium Nitroprusside (SNP) administered simultaneously
by iontophoresis at the two forearms. Oscillatory components of LDPM were
assessed by time-dependent power spectrum analysis of the resting signals. In
HBP the study was repeated after Nebivolol therapy (21 days, at 5 mg/die).
Results: In HBP pts, peak response to ACh was comparable to NT (peak ACh:
50±29 vs 63±24 PU p=ns) while peak response to SNP was significantly lower
(peak SNP: 34±24 vs 54±35 PU, p<0.05). However, comparing pre-treatment
dose-response curves to ACh and SNP in HBP pts to the average of NT, we
could distinguish two subgroups: A) with a depressed response (flow max<lsd
below the average peak flow in NT, n=9) and B) with a preserved response
(flow max>lsd below the average peak flow in NT, n= 13). Before therapy,
LF were detected in 8/22 pts (3 A and 5 B) and in all NT. After therapy, BP
significantly decreased in all pts (average 134±12/81±10 mmHg, p<0.001 vs
baseline). Flow response to both vasoactive agents did not significantly change
compared to pretreatment value in the overall population (maximal response to
ACh: 51±15 PU, and SNP: 46±30 PU, p=ns vs pretreatment). However, the
response to ACh and SNP significantly improved (p<0.05) in those pts with a
corresponding basally impaired response. In LDPM signals, LF were detected
in 9 more pts (4 A and 5B) as compared to pretreatment recordings (p<0.05).
Conclusions: in HBP, Nebivolol treatment improves both arteriolar vasomotion
and vasodilator capacity at peripheral microcirculatory level. The enhancement
of the vasodilator response to ACh and SNP appears to be selective in those
pts with basally impaired vascular function.

P587 Effects of gender on large artery elasticity. A study in
male to female transsexuals

C. Espinola-Klein, H-J. Rupprecht, S. Blankenberg, C. Bickel, M. Ries, 	 C. Tsioufis, P. Papageorgaki, K. Tzioumis, M. Toutouza, M. Vitalis,
J. Meyer. University Clinic Mainz, 2nd department of internal medicine, Mainz, 	 C. Stefanadis, I. Kallikazaros, P. Toutouzas. Hippokration, University of
Germany 	 Athens, Department of Cardiology, Melissia, Greece

Inflammation in the arterial vessel wall has been considered to play an im-
portant role in the pathogenesis of atherosclerosis. Recent prospective stud-
ies have shown that cytocines like interleukin-6 (IL-6) or tumor necrosis factor
a (TNF a) as well as acute phase proteins like sensitive C reactive protein
(CRP) or fibrinogen are associated with atherosclerosis. Therefore we evalu-
ated the correlation between different markers of inflammation and the extent
of atherosclerosis including coronary, carotid and peripheral arteries.
Methods: In a prospective study we included 825 patients (70% men, mean
age 63 years) preceding heart catheterization. The extent of atherosclero-
sis was determined by coronary angiography (stenosis >30%), carotid duplex
sonography (stenosis >50%) and by evaluation of the ankle-arm index (= an-
kle/arm blood pressure, pathologic <0.9). Patients were divided into 3 groups
with regard to the extent of atherosclerosis to: control (=no atherosclerosis,
N=91), limited disease (=atherosclerosis in 1 vascular region, N=394) and ad-
vanced disease (=atherosclerosis in 2 or 3 vascular regions, N=340). Blood
samples were taken by all patients and values of IL-6, TNF a, CRP and fibrino-
gen were evaluated. Regression test was used for statistical evaluation.
Results: Median (25th-75th percentile) inflammatory parameters in the 3 pa-
tient groups are shown in the table.

Inflammation and atherosclerosis

Control 	 Limited disease 	 Advanced disease

IL-6 (ng/ml)	 8.2 (4-13) 	 11.0 (5-23) 	 11.9 (6-24) 	 P<0.002
TNF a (pg/ml) 	 22.2 (16-27) 	 22.9 (16-29) 	 24.3 (17-32) 	 P<0.02
CRP (mg/L) 	 2.6 (1-7)	 4.3(2-11) 	 5.0 (2-15) 	 P<0.0001
Fibrinogen (mg/dl) 	 294.0 (257-330) 	 328.5 (279-397) 	 354.0 (290-434) 	 P<0.0001

Association between inflammatory parameters and extent of atherosclerosis.

Conclusion: There was a significant correlation between all evaluated markers
of systemic inflammation and the extent of atherosclerosis including coronary,
carotid and peripheral vessels.

It is not well determined whether the gender differences on cardiovascular dis-
ease may be explained, at least partially, by differences on large artery elastic-
ity. Also, limited information exists regarding vascular function in male to female
transsexuals.
Methods: Towards this end, we evaluated aortic elastic properties in 13 male
to female transsexuals (age 44±9 years, 18±11 years after surgery) and we
compared these findings with those observed in 10 premenopausal women
(age 42±5 years) and in 10 men (age 43±5 years). Aortic compliance was
evaluated non-invasively on the basis of Doppler ultrasound measurements of
pulse wave velocity (PWV) from the carotid to femoral artery by the foot-to-foot
method. All included subjects had a negative glucose intolerance test.
Results: The three groups of men, women and male to female transsexuals
were matched for age (44 vs 42 vs 43 years, respectively) body mass index
(25 vs 23 vs 24 Kgr/m 2 , respectively), smoking status (current smokers 45%
vs 42% vs 48%, respectively), total cholesterol plasma levels (232 vs 229 vs
218 mg/dI, respectively) and office blood pressure (115/75 vs 110/75 vs 115/73
mmHg, respectively) (p=NS for all the above cases). Also, these three groups
did not differ regarding the left ventricular echocardiographic data of left ven-
tricular mass (171 vs 142 vs 158 gr, respectively), and relative wall thickness
(0.41 vs 0.42 vs 0.41, respectively)(p=NS for all measurements). In contrast,
the aortic PWV was significantly higher in men compared to transsexuals and
women (217±30 vs 204±21 vs 201±20 cm/sec, respectively) while the PWV
did not differ between transsexuals and women (p=NS). In the entire popula-
tion aortic PWV had a positive correlation with age (r=0.30, p<0.05), systolic
BP (r=0.44, p<0.005)
Conclusion: These results suggest that vascular adaptations in male to female
transsexuals are more closely related to those observed in premenopausal
women than those in age-matched men.
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P588 Agonistic antibodies against the angiotensin-1
receptor from preeclamptic patients stimulate the
NADPH oxidase

R. Dechend 1 , C. Viedt 2 , D.N. Muller 1 , R. Dietz', J. Kreuzer 2 , F.C. Luft 1 .

' Franz Volhard Clinic, Cardiology, Berlin, Germany; 2 University of Heidelberg,
Cardiology, Heidelberg, Germany

We recently identified agonistic autoantibodies directed against the angioten-
sin AT1 receptor (AT1-AA) in the plasma of preeclamptic women. To elucidate
whether or not AT1-AA could account for some of the clinical findings, we
studied the effects of AT1-AA on reactive oxygen species (ROS) production,
NADPH oxidase expression, and NF-kB activation in vascular smooth muscle
cells (VSMC) and human primary trophoblasts. Antisense against p22 phox
reduced AT1-AA induced ROS activation. Ang II and AT1-AA increased ROS
production, as well as the expression of the NADPH oxidase components, p22,
p47, and p67 phox, in western blot. We next tested whether or not AT1-AA could
lead to nuclear factor-kB activation in VSMC and trophoblasts. We used elec-
trophoretic mobility shift assays and found that AT1-AA activated NF-kB. IkBal-
pha expression was reduced in response to AT1-AA. VSMC from p47 Knock-
out mice showed reduced NF-kB activation in response to AT1-AA. Further-
more, p22, p47, and p67 phox expression in the placentas from preeclamptic
patients was increased, compared to normal placentas. Increased ROS pro-
duction was observed in preeclamptic placentas in situ. Correspondingly, we
observed that NF-kB was activated and IkBalpha reduced in placentas from
preeclamptic women, compared to normal placentas. Thus, NADPH oxidase is
potentially an important source of ROS and upregulates NF-kB in preeclamp-
sia. We suggest that AT1-AA via activation of the NADPH oxidase could ac-
count for the well-established production of ROS and chronic inflammatory re-
sponses in preeclampsia.

P589 Dialytic membrane biocompatibility on the
development of atherosclerosis in haemodialysis: the
role of chronic infections

T. Parenzan' , M.M. Ciccone', M.C. Lanzilotti' , M. Liccese' , A. Teutonico 2 ,
G. Pertosa 2 , F.P. Schena 2 , P. Rizzon 1 . tAzienda Policlinico, Universitary
Cardiology, Bari, Italy; 2Nephrology, University of Bari, Bari, Italy

Haemodialytic treatment is often associated with an increased cardiovascular
mortality and morbidity due to a complex inflammatory process that acceler-
ates atherosclerosis.Chronic low-grade infections with Chlamydia pneumoniae
(CP) or Helicobacter pylori (HP) may play a pathogenic role in the development
of atherosclerosis (ATS). The aim of this study was to investigate the relation-
ship between different types of dialytic membranes, seropositivity to CP or HP
and early markers of ATS. The study was carried out in 68 patients (M 39 F 29;
mean age 54, range 18-70 years; mean time on dialysis 50 months) on renal
replacement therapy for over 6 months with cellulosic (C) (32) or synthetic (S)
(36) membranes. In this patients we evaluated anti-CP and anti-HP IgG titres,
C reactive protein (CRP) levels, serum albumin, PTH, chol and plasma C5b-
9 concentrations,intima-media thickness (IMT) and number of ATS plaques
in carotid arteries (PL) obtained by high resolution vascular echography. The
concentrations of CRP were directly and significantly correlated with the IMT
(r2=0.56, p<0.001). No correlation could be observed between these param-
eters and serum PTH and chol concentrations, but instead, was interesting
to observe that patients treated with C membranes as compared to patients
treated with S membranes presented Higher CRP (C 0.66±0.6, S 0.24±0.2
mg/dl) and C5b-9 (C 187±82, S 136±33 ng/ml) levels and an increased IMT
(C 1.08±0.3, S 1.01±0.2 mm). On the other hand, patients with an anti-CP IgG
titre higher than 1:8 presented a significantly higher IMT, number of PL, and
presented an higher CRP concentration(table). No differences were observed
in either IMT or number of PL in patients with (titre higher than 1:4) or without
anti-HP IgG.

IMT 	 PL 	 CRP

anti-CP, 1:8 	 1.03 ± 0.26 	 0.55 ± 0.3 	 0.53 ± 0.51
anti-CP < 1:8	 0.86 ± 0.13	 0.12 ± 0.2 	 0.20 ± 0.15
p 	 <0.006 	 <0.002 	 <0.05

anti-CP: antibodies anti C. pneumoniae (titre); IMT: intima-media thickness carotid arteries
(mm); PL: atherosclerotic plaques >40% (n'); CRP: serum levels of C reactive protein (mg/dl)

In conclusion, our data would suggest that persistent CP, but not HP; infection
as well as the use of cellulosic membranes may play a key role in the develop-
ment of ATS lesions

P590 Decreased endothelial eNOS expression in varicose
veins is associated with increased smooth muscle cell
apoptosis

H. Lass', D. Bonderman 2 , C. AdIbrecht 2 , J.C. Huber', I.M. Lang 2 . 'Obst.
and Gynaecology, 2Cardiology Dept., Univ. of Vienna, Vienna, Austria

Introduction: The pathogenesis of varicose veins (VV) is poorly understood

VV are characterized by thinning of the medial layer through loss of medial
smooth muscle cells. We previously identified the loss of VV-endothelial eNOS
expression and function as a key feature of the pathology of VV. Because
inhibition of NO synthesis increases apoptotic cell death, those segments of
saphenous veins that had been investigated for their NOS expression status,
were subjected to TUNEL analysis. Furthermore, genomic DNA from those
same patients were analyzed for a candidate eNOS polymorphism to under-
stand whether the observation was a primary genetic defect, or a secondary,
observational finding.
Material and Methods: We studied specimens from 33 patients (19f/14m)
undergoing VV excisions and from 28 (13f/15m) controls. NOS activity was
measured in saphenous veins endothelial scrapings by the conversion of L-
[14C]arginine to L-[14C]citrulline in pmol/min/g. In situ labeling of DNA frag-
ments by TUNEL was performed with the ApopTag in situ apoptosis detec-
tion kit. Apoptotic indices were determined by dividing the number of TUNEL-
positive cell nuclei by the total number of cell nuclei/100. Finally, genomic DNA
was amplified using oligonucleotide primers specific for intron 4 of eNOS.
Results: In accord with the immunohistochemical finding of a dramatically
reduced endothelial eNOS expression, endothelial eNOS activity was signifi-
cantly lower in VV compared with controls (p=0,03, table). In addition, intimal
and medial apoptotic indices were significantly increased in VV (p=0,028 and
0,0006, respectively). Genetic analysis revealed that the allelic frequency of
NOS3 T-788C was not different from a reference population.

INTIMA MEDIA

Healthy vein Varicose vein Healthy vein Varicose vein

Apoptotic Index 0.14±0.06 0.23±0.12 0.15±0.1 0.28±0.1
eNOS-activity 968.2±1025 138.3±109 not applicable not applicable

Discussion: This study suggests that the lack of eNOS expression in VV en-
dothelium is associated with enhanced smooth muscle cell apoptosis, thus con-
tributing to progressive intimal and medial fibrosis. However, the NOS3 T-788C
polymorphism is not a key mutation underlying eNOS loss from VV endothe-
lium.

P591 Invasive and non - invasive evaluation of spontaneous
arteriogenesis in a novel porcine model for peripheral
arterial obstructive disease

I.R. Buschmann', M. Voskuil 2 , N. Van Royen 2 , B. Guth 3 , R. Seidler 3 ,

W. Schaper', C. Bode', J.J. Piek 2 . 'University of Freiburg, Cardiology and
Angiology, Freiburg, Germany; 2Academic Medical Center, Cardiology,
Amsterdam, Netherlands; 3Boehringer Ingelheim, Pharmacology, Biberach,
Germany; °Max-Planck Institute, Experimental Cardiology, Bad Nauheim,
Germany

Introduction: Most experimental arteriogenesis data are based on studies us-
ing small animals such as mice or rabbits, which only partially reflect the sit-
uation in humans with peripheral artery obstructive disease (PAOD), because
of the relatively small tissue mass necessary for the morphogenesis of new
arteries in mice versus man. The objective of this study was to evaluate a pig
hindlimb ligation model for PAOD.
Methods: 12 farm pigs (FP) and 13 Gottinger minipigs (MP) underwent a liga-
tion of the A. Femoralis Superficialis, distal to the bifurcation of the A. Femoralis
Profunda. The animals were examined either directly after ligation (FP; n=7
and MP; n=4) or after two weeks of intra-arterial PBS infusion (FP; n=5 and
MP; n=9). In the terminal experiment, inflow to the legs was assessed using
ultrasonic flow probes placed on the A. Iliaca. Distal arterial pressures in the
legs as well as perfusion pressure in the abdominal aorta were measured us-
ing fluid-filled catheters before and after installation of an extracorporal system
in the abdominal aorta. Using this pump driven extracorporal circulation, leg
perfusion pressures could be controlled. At different perfusion pressure levels
and under maximal vasodilatation using papaverin, inflow to the legs and distal
pressures were assessed and vascular conductance was calculated. X-ray &
MR angiographies and histology were performed in some animals to visualize
collateral arteries.
Results: Peripheral arterial pressures and flow in the A. Iliaca dropped
markedly after acute ligation in both farm pigs (from 94±9 to 25±9 mmHg
and 189±29 to 101±24 ml/min) and minipigs (from 71±18 to 34±7 mmHg and
91±30 to 29±17 ml/min). Pressure and flow recovered partially after two weeks
in FP and MP (61±9 and 55±12 mmHg and 158±25 and 64±36 ml/min, re-
spectively). Conductance increased from 4% and 9% of the normal leg in MP
and FP after acute ligation, respectively, to 9% in minipigs compared to 22% in
farm pigs after two weeks (p<0.05). MR and X-ray angiography showed collat-
eral artery formation from the A. Femoralis Profunda.
Conclusions: This is the first pig model for hemodynamic assessment of
growth of collateral arteries in the peripheral circulation, that is suitable for eval-
uation of arteriogenic effects of growth factors or genes. Age and animal strain
may have an impact on this collateral vascular development.
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P592 Is there a scientific rationale for routine greater
saphenous vein stripping?

R. Molino Lova I , M. Cappelli 2 , A. Conti, C. Macchi 1 , S. Ermini 2 , B. Miniati 1 ,

G.F. Gensini 3 , L. Ferrucci 4 .'Fondazione Don Gnocchi, Cardiology,
Pozzolatico, Italy,. 2Phlebologic Surgery, Florence, Italy; 3 University of
Florence, Internal Medicine and Cardiology, Florence, Italy; 4 1NRCA,
Laboratory of Clinical Epidemiology, Florence, Italy

Background: The stripping of the entire Greater Saphenous Vein (GSV) is
currently the most used surgical procedure performed in patients with varicose
veins, based on the assumption that, in these patients, all superficial veins,
including the entire GSVs, are heavily affected by the varicose disease. Using
recently validated well defined echographic criteria, we assessed, in a large
series of patients, the extent of varicose involvement of the entire GSV.
Methods: We performed echo-Doppler examination in 350 lower limbs with
primary varicose veins in the territory of the GSV due to incompetence of the
sapheno-femoral junction, belonging to 300 consecutive patients. Patient pop-
ulation consisted of 71 males and 229 females, age-ranging 21 to 84 years. A
varicose vein was defined as a diffusely swollen and elongated vein with bends,
and a segmental swelling was defined as a length-limited venous dilatations
less than 2.5 cm long. Valve incompetence was diagnosed by detecting a ret-
rograde flowusing both compression/release test and the Valsalva maneuver.
Results: By the above mentioned criteria, only 1 GSV out of 350 was varicose,
and 82 GSVs out of 350 showed segmental swellings. Fifty-two percent of the
examined GSVs were competent for at least half of their total length and only
7% were completely incompetent.
Conclusions: Our findings show that the GSV is largely spared by the varicose
disease in the majority of cases. Accordingly, there appears to be no scientific
rationale for routine Greater Saphenous Vein stripping.

P593 Late acute thrombotic occlusion after endovascular
brachytherapy and stenting of femoro-popliteal arteries

A. Gallinol, R. Bonvini', I. Baumgartner 2 , D. Dal Doe, M. Alerci 1 , P. Tutta',
K. Jager 3 , F. Mahler 2 . IOspedale San Giovanni, Cardiologia, Bellinzona,
Switzerland; 2 lnselspital, Angiology, Bern, Switzerland; 3 University Hospital,
Angiology, Basel, Switzerland

Introduction: Endovascular brachytherapy (EVBT) has been proposed as a
promising treatment modality to reduce restenosis after angioplasty. However,
the phenomenon of late acute thrombotic occlusion (LATO) in patients receiving
EVBT after stenting is of major concern. Aim of this article is to underline the
importance of this complication after EVBT and intravascular stenting of the
femoro-popliteal arteries occurring in a running randomized trial.
Methods and results: A total of 294 patients have been randomized so far in
a running prospective multicenter trial of patients undergoing EVBT (Ir 192; 14
Gy in 5mm) after percutaneous recanalisation of femoro-popliteal obstructions.
Ninety-four patients out of 204 patients, who completed the 6-month follow-up,
were randomized to EVBT.
LATO occurred exclusively in 6/22 patients (27%) receiving EVBT after intravas-
cular stenting and in concomitance with reduction of antithrombotic drug pre-
vention (Clopidogrel). Conversely, none of the 72 patients undergoing EVBT
after balloon angioplasty without stenting (p<0,01), and none of the 110 pa-
tients without EVBT presented LATO (p<0,05).
Conclusion: Late thrombotic occlusion occurs not only in patients undergo-
ing EVBT after percutaneous coronary recanalisation but also after stenting of
the femoro-popliteal arteries and may challenge the benefits of endovascular
radiation. The fact that all our cases with LATO occurred in concomitance with
stopping Clopidogrel may indicate a possible rebound mechanism. An intensive
and prolonged antithrombotic prevention is probably indicated in these patients.

P594 Aortic atherosclerotic disease as a risk factor for
cerebrovascular accidents in patients without prior
cerebrovascular events

M. Imazio, M. Tidu, E. Cecchi, F. Pomari, L. Coda, R. Trinchero. Maria Vittoria
Hospital, Cardiology Dept., Turin, Italy

Background: Atherosclerotic disease of the ascending aorta and the aortic
arch (detected by transesophageal echocardiography) is known as a signifi-
cant predictor of recurrent brain infarction and other vascular events in patients
with prior cerebrovascular accidents. After a literature review we found little ev-
idence about aortic atherosclerosis as a cerebrovascular risk factor for patients
without a prior cerebrovascular event.
Aim: To evaluate the frequence and prognostic value of aortic atheromas de-
tected by transesophageal echocardiography in these patients.
Methods: We studied 414 consecutive patients who performed a trans-
esophageal echocardiography between January 1999 and July 2001. Baseline
clinical characteristics (including coronary risk factors, presence of atrial fibril-
lation, carotid stenosis and peripheral arterial disease) were recorded. At trans-
esophageal echocardiography we studied atherosclerotic aortic plaques mor-
phology giving a grading from Ito V (grade I. minimal intimal thickening, grade
II: extensive intimal thickening, grade III: sessile atheroma, grade IV: protruding
atheroma, grade V: mobile atheroma).
Results: We found aortic atheromas in 77 cases (19,3%, mean age 66,0 f
9,6 years, male/femal ratio= 46/31). Aortic atheromas were found in ascending
aorta in 22 cases (28,6%), in the aortic arch in 37 cases (48,1%) and in the
descending aorta in 18 cases (23,3%). Aortic plaque grading was: grade I in
17 cases (22,0%), grade II in 28 cases (36,4%), grade III in 11 cases (14,3%),
grade IV in 14 cases (18,2%) and grade V in 7 cases (9,1%). After a mean
follow-up of 29,2 months (range 6-48 months) we observed 33 vascular events
(42,9% of all case: 24 cerebral infarction, 6 transient ischemic attacks, 3 my-
ocardial infarction). A higher number of vascular events were recorded in pa-
tients with aortic plaques grade III vs grade I-II (respectively 81,2% vs 11,1%,
p<0,001) and grade IV-V vs grade I-II (respectively 90,5 vs 11,1%, p<0,001).
After adjustment for the presence of carotid stenosis, atrial fibrillation, periph-
eral arterial disease and coronary risk factors we found that only grade IV-V
(OR 5,12 Cl 95% 1,78 to 8,4) was an independent predictor of cerebrovascular
events.
Conclusions: Asymptomatic atherosclerotic aortic disease can be a frequent
occasional finding at transesophageal echocardiography. Presence of high risk
plaques by grading I to V is a significant predictor of cerebrovascular events
also in asymptomatic patients without prior cerebrovascular events.

P595 Predictive value of atherosclerotic risk factors, chest
X-ray, haemostatic and inflammatory parameters for
aortic arch atheromatosis

P. Ehlermann 1 , W. Mirau 1 , J. Jahn 2 , A. Remppis 1 , A. Sheikhzadeh 3 .

1 Universitaetsklinikum Luebeck, Medizinische Klinik II, Luebeck, Germany;
2Medizinische Klinik, Borromaus-Hospital, Leer, Germany; 3Herzzentrum,
Segeberger Kliniken, Bad Segeberg, Germany

Aortic arch atheromatosis (AAA) is a common cause of cerebral and periph-
eral embolisations. Transesophageal echocardiography (TEE) is the diagnostic
method of choice showing not only the extension and consistency of aortic
atherosclerotic plaques but also the mobility of superimposed thrombi. In most
cases AAA is only detected when the first embolic event has already occurred.
This study was therefore designed to identify predictive factors for AAA.
112 consecutive patients on routine TEE entered the study. Exclusion crite-
ria were warfarin therapy, recent surgery, any sign of infectious, immunologi-
cal or malignant disease. Among classic atherosclerotic risk factors diabetes
mellitus was accompanied with the highest risk for AAA Grade Ills and Illb
(odds ratio 3.0), followed by hyperlipidemia (2.5) and arterial hypertension
(2.3). Age above 70 years was accompanied by a 1.8-fold increased risk. Pa-
tients with calcifications of the aortic shadow on standard chest x-ray had a
4.6-fold higher prevalence of AAA. Patients with AAA grade Illb had signifi-
cantly higher levels of C-reactive protein (19.9 vs. 7.9 mg/I), prothrombin frag-
ments F1+2 (1.21±0.70 vs. 0.90±0.65 nmol/I), PAP (727±298 vs. 440±212
µg/I) and D-dimers (968±656 vs. 452±310 µg/I), but lower ATIII (92.0±18.0
vs. 99.6±20.1 %). Patients with echolucent plaques in contrast to other plaque
morphologies were older (70.3±7.8 vs. 65.4±9.5) and showed significantly
higher leves of von Willebrand factor antigen (148.0±46.0 vs. 126.4+32.1%),
D-dimers (920±569 vs. 406±312 µg/I) and PAP (623±288 vs. 454±237 ugh).
AAA is accompanied by an elevation of inflammatory and hemostatic param-
eters, while patients with classic cardiovascular risk factors display a higher
prevalence of this disease. Further prospective studies will have to establish a
risc score that identifies patients that might profit from a TEE screening.
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P596 Evolution of intramural haematoma to aortic aneurysm

A. Evangelista Masip 1 , G. Avegliano 1 , C. Elorz' , M.C. Sebastia 2 ,

M.T. Gonzalez-Alujas', H. Garcia del Castillo', R. Dominguez 2 ,

J. Soler-Soler'. 'ii d'Hebron Hospital, Dept. of Cardiology, Barcelona,
Spain; 2Hospital Vail d'Hebron, Institut de diagnostic per la imatge, Barcelona,
Spain

Aortic intramural haematoma (IMH) evolves in the short-term to dissection, rup-
ture or reabsorption. Long-term evolution of IMH remains relatively unknown.
From January 1991 to December 2000, 68 patients with acute aortic syndrome
were diagnosed of IMH. Of these, 48 (67±8 y) were treated medically and fol-
lowed on an out-patient basis (5-261 months; 57±53). TEE, CT and MRI were
performed at 3 and 6 months and annually thereafter. 3 patients underwent
endovascular treatment and two surgery (>24 months).
In the mid-term (6 months), IMH was almost totally reabsorbed in 15 (33%), had
evolved to classical dissection in 5 (11%) or localized dissection in 15 (33%).
In the long-term, normal aorta (without dilation) was observed in 15 (33%),
classical dissection in 5(11%),  and saccular or fusiforme aneurysm in 16 (35%)
and 10 (22%), respectively.
Predictive variables of IMH reabsortion were basal aortic diameter at the IMH
site (46±1.2 vs 39±1.1 mm, p<0.001) and IMH thickening (14±0.7 vs 12±1
mm, p<0.04).
12 of 16 (75%) saccular aneurysms had evolved in short-mid-term with lo-
calized dissection (p<0.001). Aneurysms formation had greater diameters
in acute phase and IMH thickening than the remaining patients (47±1.4 vs
40±1.2 mm, p<0.001) and (14±0.7 vs 11±0.9 mm, p<0.01), respectively.
Conclusion: Most IMH evolved to normalcy or aneurysm formation after 6
months of follow-up. Aortic diameter, IMH thickening and localized dissection in
the short term have prognostic value for posterior aneurysm formation.

P597 Weight loss after bariatric surgery normalizes aortic
distensibility and left ventricular mass in morbidly
obese subjects. Six months follow-up

I. Ikonomidis', A. Mazarakis 2 , N. Patsouras 2 , J. Chiladakis 2 ,

F. Kalfarentzos 3 , A. Manolis 2 . 'Alexandra Hospital, Univ. of Athens, Dep. of
Clinical Therapeutics, Athens, Greece; ' University of Patras, Cardiology Dept.,
Patras, Greece; 3 Univ. of Patras, Surgery Dept., Patras, Greece

Mordid obesity has been associated with a high incidence of heart failure. Aortic
distensibility (AoD) is an important determinant of left ventricular (LV) function.
We investigated whether: a) increased body mass index (BMI) is related with
impaired AoD and LV mass b) weight loss after bariartic surgery (gastric by-
pass) is related with changes in lipids, glucose serum levels and resting blood
pressure in parallel to improvement of AoD and LV mass in morbidly obese
subjects.
Methods: We studied 60 subjects (mean age 37±12 years) with morbid obe-
sity (BMI>40 kg/m2 ) by 2D, and Doppler Echocardiography 1 week before, 3
and 6 months after surgery. AoD was calculated using the formula 2 x (pul-
satile change in aortic diameter)/[diastolic aortic diameter x (aortic pulse pres-
sure)]. Aortic diameters were measured 3 cm above the aortic valve by 2D
guided M-mode echocardiography and aortic pulse pressure [systolic (SBP)-
diastolic blood (DBP)pressure (mmHg)] was obtained simultaneously by cuff
sphygmomanometry. Samples were obtained for measurement (mg/dl) of total
cholesterol (TCH), low density lipoprotein (LDL), triglycerides (TG) and glucose
(GLUC).
Results: All patients had normal systolic function before and after surgery. Aor-
tic distensibility [normal range:2.4-4.4 cm 2 dyn(-1) 10 -6 was impaired before
surgery (Table). Increased BMI was related to decreased AoD (r=0.43,p<0.01)
before surgery. Increased LV mass was independently related to increased
BMI (r=0.47 p<0.01) and reduced AoD (r=0.40 p<0.01) before surgery. Three
and 6 months after surgery, BMI, LV mass (gr), TCH, LDL,TG,GLUC and SBP
were all reduced, whereas AoD was increased (table, p<0.01). Changes in LV
mass were related to changes of SBP 3 and 6 months after surgery(r=0.46 and
r=0.47 p<0.01).

Surgery BMI AoD LVmass TCH LDL TG GLUC SBP DBP

Before 49±7 1.6±1 335±83 212±38 144±32 134±55 99±21 125±13 80±15
(1 week)
After 38±9 3.4±1.1 252±48 153±32 99±29 104±28 85±18 119±18 78±11
(3months)
Follow up 30±7 3.8±1.1 195±48 130±30 89±20 94±21 80±15 110±10 75±11
(6months)

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 us

Conclusion: Morbid obesity is related with impaired aortic distensibility and
increased LV mass. Weight reduction after bariatric surgery, reduces serum
lipids, lowers blood pressure and thus, normalizes aortic distensibility and LV
masse

P598 Influence of major depression on regional cerebral
blood flow in elderly patients with heart failure

TC.T.F Alves', J. Rays 2 , M. Wajngarten 3 , R. Fraguas', C.C. Robilotta 4 ,

J.C. Meneghetti 5 , C.A. Buschpigel 6 , G.F. Bussato 6 . ' Faculty of Medicine,
Dept. of Psychiatry, Sao Paulo; 2Sao Paulo; 3Heart Institute (InCor), Geriatric
Cardiology, Sao Paulo; 4 Heart Institute (InCor, Technology Dept., Sao Paulo;
5Heart Institute (InCor), Nuclear Medicine, Sao Paulo; 6 Fac. of Medicine,
Dept. of Radiology, Sao Paulo, Brazil

Introduction: In patients with heart failure (HF) major depression (D) has a
high prevalence and a prognostic impact. Changes in cerebral perfusion have
been related to D and could have a physiopathological role. However, regional
cerebral blood flow (RCBF) in patients with D and HF has not been studied.
Objectives: To investigate the Regional Cerebral Blood Flow in patients with D
and HE
Methods: 20 elderly patients with HF class II and III (NYHA), and D (DSM-
IV criteria and Hamilton score > 18), free of psychotropic drugs were eval-
uated as well as 18 non depressed elderly patients with ejection fraction of
36.5%±7.6 and 38.6% ± 8.1 respectively and matched for HF functional class
(NYHA). Both groups were compared to 19 controls 71.1 ± 4.8 years old,
matched for age, sex, cerebral dominance and social level. Brain perfusion was
evaluated with a double-headed SPECT system (Sophy-DST), after 99mTc-
HMPAO injection. Group differences were investigated using Statistical Para-
metric Mapping program that compares differences in RCBF voxel-to-voxel,
with a p <0.001 with a statistical significance.
Results: Significant RCBF reductions were seen in HF relative to C in the right
lateral temporal lobe, cuneus and precuneus, as well as in a small area of
the medial prefrontal cortex. In HF patients with D, significant cortical RCBF
reductions relative to C were seen in similar locations but more extensively. In
addition, they had RCBF reductions in limbic and subcortical areas, including
the right parahypocampal gyrus, posterior cingulate, thalamus and caudate at
the border of the lateral ventricle, and bilaterally in the posterior insula.
Conclusions: HF leads to significant RCBF reduction, however patients with
D + HF associated seem to have further reductions in RCBF, especially in lim-
bic and subcortical areas, what could have a physiopathological role due to
the relation of the limbic areas with emotional functions. Further studies are
necessary to evaluate the treatment of D and HF in RCBF.

MYOCARDIAL INFARCTION - PROGNOSIS
ASSESSMENT

P599 Management and outcomes of cardiogenic shock
patients in a Canadian province. ICONS data

I. Bata, S. Sharma, J. Cox, B. O'Neill, D. Johnstone. Dalhousie University,
Department of Medicine (Cardiology), Halifax, Canada

Introduction: Cardiogenic shock following acute myocardial infarction carries
a poor prognosis and a high early mortality rate. Overall mortality benefit from
early revascularization of affected patients has not been convincingly demon-
strated in controlled trials, especially in the short term phase. Practice patterns
and outcomes of cardiogenic shock patients on a population wide level are not
known.
Methods: We accessed the population-based registry of the Improving Cardio-
vascular Outcomes in Nova Scotia (ICONS) that collects detailed clinical data
on all patients hospitalized with acute coronary syndromes among other con-
ditions in the province of Nova Scotia, Canada. Individuals admitted between
October 1997 and June 2001 with chest pain and an increase in cardiac en-
zymes, as well as blood pressure below 90 systole and pulmonary congestion
were identified as having cardiogenic shock and were used as subjects for this
analysis. Patients had to have these features either at admission or develop
shock during their hospital stay. Group 1 patients were those admitted directly
to the sole tertiary care center in the province with intervention facilities and
those subsequently transferred there from other sites. Group 2 patients were
those managed at non-tertiary facilities. Five patients from Group 2 came for
cardiac catheterization/PCI and were returned back to the non-tertiary center.
Results: On the basis of the diagnostic criteria used to define cardiogenic
shock patients, a total of 354 patients were identified. Shock on admission was
present in 151(42.7%) and shock developed subsequently during the hospi-
tal stay in 203 (57.3%). Respective characteristics for Group 1 (n=204) versus
Group 2 (n=150) were: mean age 69.9 years Vs 74.4 years, cardiac catheter-
ization rates 57.4% Vs 2%; PCI 21.6% Vs 1.3%; CABG 36.3% Vs 0%; In-
hospital mortality 50% Vs 64%. All these differences were statistically signifi-
cant. No differences were seen in history of previous MI, previous PCI, previous
CABG or previous renal failure. There was no difference in the use of throm-
bolytic therapy between the two groups.
Conclusion: Mortality of cardiogenic shock patients even in the tertiary care
center was high, although comparatively lower than patients treated at non-
tertiary centers and the difference may relate to revascularization procedures.
Further study into factors impeding referral of patients with cardiogenic shock
to centers with interventional facilities is required.
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P600 Differences in characteristics, management and
outcome of patients with acute coronary syndromes
hospitalized in cardiology versus medicine
departments

N. Ben-Dov t , A. Porath 1 , H. Gilutz t , I. Zelinger 1 , R. ilia 1 , I. Matst,
A. Battier 1 , J. Leor 2 . 'Soroka Medical Center, Cardiology, Beer Sheva, Israel;
2Neufeld Cardiac Research Institute, Sheba Medical Center, Tel-Hashomer,
Israel

Background: The incidence of acute coronary syndrome without persistent ST
elevation (ACS) has increased over the last decade. The mortality of patients
with ACS, however, remained constant. Doctor specialty, internist vs. cardiolo-
gist, may affect the quality of care and outcome of patients with ACS. We sought
to determine the effect of specialty, cardiologist vs. internist, on management
and outcome of patients with ACS.
Methods and Results: From June to Sept 1999, we prospectively collected
data on a cohort of 187 consecutive patients with ACS admitted to the Cardiol-
ogy Department vs. 3 of 6 Internal Medicine Departments in the Soroka Med-
ical Center. The patients were followed through the hospitalization period and
over 32 months from discharge. Patients treated by cardiologists were younger
(65+10 vs.61.6+11 years, p=0.03) and had high % of ischemic indexes on ad-
mission (ST elevation>1 mm: 42% vs. 7%p<0.0001; anterior ischemia: 60%
vs. 26%, p<0.0001 or non Q MI 10% vs. 3%; p=0.06).
Patients treated by internists were less likely to receive aspirin (94% vs. 78%,
p=0.004) or lipid lowering drugs (25% vs. 39%; p=0.02) during hospital stay.
Patients treated by cardiologists were less likely to refer to early exercise test
(0% vs. 5%, p<0.0001) but significantly more likely to undergo coronary an-
giography (63% vs. 12%, p<0.0001) and PTCA (28% vs. 5%, p<0.0001) than
patients treated by internists.
By multivariate analysis, cardiologist management was associated with re-
duced risk for the combined primary endpoint of death, re-MI, or readmission at
one year (OR=0.48; 95% Cl 0.26-0.88) and 32 months (OR=0.26; 95% CI0.13-
0.53).
Mortality rate at 30 days after admission was similar (0% vs.1%, p=1). How-
ever, mortality at 32 months was significantly lower in cardiology-treated pa-
tients (7% vs. 20%, p<0.0001). After multivariate adjustment, mortality after 2
years was independently associated with age (OR=1.07; 95% Cl 1.02-1.12),
TIPI risk index (OR=0.03; 95% Cl 0.002-0.06) or in-hospital coronary angiog-
raphy (OR=0.3; 95% CI 0.84-1.08).
Conclusions: We observed significant variations in patient characteristics,
care and outcome of patients with ACS admitted to Cardiology vs. Medicine
departments. Although most of the patients were treated in Medicine depart-
ments, high-risk patients were more likely to be treated by Cardiologists. Car-
diologists used more frequently evidence-based-medicine and interventional
procedures. Our findings support the use of coronary angiography in high-risk
ACS patients.

P60w A prognostic risk score for 30-day mortality after acute
myocardial infarction in a community-based population

B.A. Williams', R.S. Wright 2 , I.P. Clements', E. Brilakist, P.A. Smarst,
J.G. Murphy', G.S. Reeder', A.S. Jaffe t . t Mayo Clinic, Rochester, United
States of America; 2Mayo Clinic, Rochester, United States of America

Background: Risk scoring (RS) systems to define mortality risk after acute my-
ocardial infarction (AMI) have been developed from clinical trial data. However,
trials often enroll patients who do not reflect the spectrum of risk seen in AMI,
cannot track trends over time and often require information not readily available
on presentation. Accordingly, we developed and validated a RS system from a
large clinical database of consecutive patients evaluated over a 12-year period.
Parameters included only ones available during the initial clinical evaluation.
Methods: Our cohort included 1212 consecutive Olmsted County, MN patients
with AMI from January 1988 to July 2000. A RS was developed to predict 30-
day mortality. The RS (0-18) was calculated as the sum of points for the fol-
lowing factors: age >80 (2), female gender (3), SBP < 140 (3), creatinine >
1.4 (1), ST segment depression 1-2 mV (1), ST segment depression > 2 mV
(3), QRS duration > 100 msec (1), Killip class > 1(3), and anterior location (1).
The sample was split into a training set from before January 1, 1997, and a test
set from after that date for development, validation and to allow evaluation of
accuracy over time.

Results: The RS predicted 30-day mortality when viewed as a continuous vari-
able (Figure) or when divided into low (RS < 6, 3.4%), intermediate (RS 7-10,
21.4%) or high risk groups (RS > 11, 35.3%), p<0.01. Predictive ability was
high in the training set (c=0.78, see Figure) and increased over time (c=0.74,
0.73, 0.82, and 0.89 for years 1997-2000, respectively).
Conclusion: Short-term survival for the entire spectrum of AMI patients can
be predicted based on clinical data available on presentation. Our RS is statis-
tically robust and should aid clinical-decision making.

P602 Geographic differences in clinical characteristics and
long-term clinical outcome in the TARGET study

M. Bertrand', D.J. Moliterno 2 , F.J. Neumann', D. Ardissimo 4 , P. DiBattiste 5

E.J. Topol 6 . t Lille, France; 2 Cleveland Clinic Foundation, Cleveland, United
States of America; 3Heart Center, Bad Krozingen, Germany; 4 Ospedale
Maggiore, Parma, Italy; 5Princeton, United States of America; 6 Cleveland
Clinic Foundation, Cleveland, United States of America

Background: Gp Ilb/Illa inhibitors have consistently reduced adverse cardiac
events in acute coronary syndromes and in coronary intervention (PCI). How-
ever, outcomes have varied widely by geography. TARGET compared out-
comes with tirofiban (T) vs. abciximab (A) in 4809 patients (pts) undergoing
PCI/stent. The primary endpoint (death, myocardial infarction (MI) or urgent
revascularization at 30 days) occurred in 7.6% of T pts vs. 6.0% of A pts. Event
rates were substantially different in the US compared with Non-US (7.2% US
vs. 4.9% Non-US, p = <0.05) 6-month TVR was also different: US=9.0% vs.
5.4% Non -US. At 1-year FU the mortality rate was 1.9% in US group and 1.3%
in non-US group.
Methods: We examined demographic, clinical, and procedural characteristics
of TARGET pts by country.
Results: Mean ages were higher in US vs ex-US and a higher percentage of
US pts were >75 years old. Women comprised a higher percentage of US pts.
US pts weighed more, and had a higher prevalence of diabetes. A greater per-
centage of US pts underwent PCI for ACS. US pts had a shorter pre-procedure
hospital stay. Rotational atherectomy (RA) was used more often in US. Peak
ACT was lower in the US.
Geographic differences in TARGET

US (n=391 0) Non-US (n=899) p

Age 62.5±11.1 61.6 f 10.1 0.023
> 75y.o. 16.3% 9.6% 0.001
Women 27.1% 23.7% 0.034
Weight (kg) 87.6 79.5 0.001
Diabetes 24.5% 17.6% 0.001
ACS 65.0% 54.0% 0.001
Admission to PCI (d) 0.57 2.24 <0.001
RA 6.5% 0.7% <0.00 1

Conclusions: Despite identical inclusion criteria, significant differences in pa-
tient characteristics were identified between US and ex-US cohorts. Multivari-
ate modeling is being performed to assess the impact of these variables on
outcome.

30-Day mortality by risk score.
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P603 Analysis of case-fatality following coronary artery
bypass grafting using an administrative database

S.Z. Abildstrom, S. Rasmussen. National Institute of Public Health,
Copenhagen, Denmark

Background: The aim of the present study was to evaluate the case-fatality
after Coronary Artery Bypass Grafting (CABG) using data from a national ad-
ministrative database. All hospitalisations in Denmark where a CABG was per-
formed at one of the five public invasive centres were studied.
Method: By linkage of the National Hospitalisation Register and the Danish
Civil Registration System we were able to describe the course of 12466 CABGs
from 1997 to 2000. From the Hospitalisation register we had individual data
concerning date of procedure, concomitant procedures, centre, age, gender,
in-hospital mortality and whether the admission was acute or elective. Informa-
tion regarding mortality up to 30 days after the procedure was acquired from the
Danish Civil Registration System. The outcome was total mortality in-hospital
and within 30 days. Differences in case-fatality were analysed in logistic regres-
sion. The national average was used as reference.
Results: Female gender was associated with a significant increased risk of
30-day mortality independently of age, odds ratio 1.5, p<0.0001. An increase
of age of 10 years increased the risk by 1.7, p<0.0001, independently of gen-
der. After adjustment for age and gender there was no significant difference
between the five centres in the case-fatality after isolated CABG when surgery
was planned. The crude 30-day mortality ranged from 1.5 % to 2.3%. For acute
isolated CABG there was a significant difference in case-fatality between cen-
tres. The crude mortality ranged from 3.7% to 11.6%. The odds ratios esti-
mated were 0.6, 0.7, 1.2, 1.3, and 1.9, p<0.01. The analyses were also per-
formed using only in-hospital mortality as out-come. These data showed more
pronounced differences between centres attributable to early transfer to other
department or hospital or fast track surgery.
Conclusion: For planned CABG adjustment for age and gender explained the
variation in institutional performance. For acute CABG the variation was signif-
icant after adjustment for age and gender. The odds ratios ranged from 0.6 to
1.9. We find that the administrative database has limited information to adjust
for the differences in patients undergoing acute CABG. Patients undergoing
planned CABG were more comparable with regard to prognosis. These pa-
tients are more comparable with regard to the pre-operative status, since there
is consensus on the indication and selection of candidates for CABG. A fixed
period of follow-up should be used (e.g. 30-day mortality), since in-hospital
mortality is biased by transfers and early discharge.

P604 Clinical characteristics, dobutamine stress echo, and
beta-blocker therapy to optimize long-term cardiac
management after major vascular surgery

M.D. Kertai, E. Boersma, J.J. Bax, E. Vourvouri, F. Sozzi, M. Bountioukos,
J.R.TC. Roelandt, D. Poldermans. Erasmus Medical Centre, Cardiology,
Rotterdam, Netherlands

Aims: Patients after major vascular surgery are at increased risk of continu-
ing cardiac complications. We examined the relationship of clinical character-
istics, dobutamine stress echocardiography (DSE) results, beta-blocker ther-
apy (BBL), and long-term cardiac events in patients undergoing major vascular
surgery.
Methods: A total of 1351 patients scheduled for major vascular surgery were
screened for cardiac risk factors, including age> 70 years, prior myocardial in-
farction (MI), angina, diabetes mellitus, stroke, renal failure, and heart failure.
DSE was performed in 1097 patients (81 %) with at least one risk factor or a re-
duced exercise capacity. Stress induced ischemia was present in 199 patients
(18%). BBLs were administrated in 360 patients (27%). A total of 1294 patients
(96%) survived surgery for at least 30 days. Mean outcome measures were
cardiac death or non-fatal MI during long-term follow-up, compared by clinical
characteristics, DSE results and BBL use.
Results: Mean follow-up duration was 23 months (range 14-33 months); 13
patients (1%) were lost to follow-up. There were 7 (1.9%) cardiac events in
373 patients without risk factors, 33 (4.4%) events in 745 patients with 1-2 risk
factors, and 33 (19%) in 176 patients with 3 or more risk factors. In patients
without risk factors, BBL use reduced the risk of cardiac event (1.8 % vs 0%),
and DSE had no additional prognostic value. In patients with 1-2 risk factors the
presence of ischemia during DSE increased cardiac events from 3.7% to 8.9%.
However, if patients with ischemia were treated with BBL the risk decreased
to 4.1%, comparable to patients without ischemia. In patients, with 3 or more
risk factors DSE and BBL stratified patients into intermediate and high risk.
In patients without ischemia BBL use reduced cardiac rate from 14% to 10%.
However, in patients with 3 or more risk factors and ischemia BBL use was not
protective: event rate as high as 22%.
Conclusion: BBL effectively reduces long-term cardiac events. DSE provides
no additional prognostic information in patients with 0-2 risk factors, provided
BBL are applied. In patients with 3 or more risk factors DSE stratifies patients
into intermediate and high-risk groups.

P605 In-hospital mortality of acute myocardial infarction in
relation to polymorphisms of the renin-angiotensin
system genes

G. Andrikopoulos', D. Richter 2 , E.W. Needham 3 , N. Exadactylos 4 ,

C. Stefanadis 5 , J. Gialafoss, P. Toutouzas 5 , R. Mattu 3 on behalf of The
GEMIG study investigators. 'Athens, Greece; 2Euroclinic, Cardiac Opt,
Athens, Greece; 3 Walsgrave Hospital, Cardiac Department, Coventry, United
Kingdom; 4 Evaggelismos Hospital, 1st Cardiac Department, Athens, Greece;
5Hippokration Hosp., Athens University, Cardiac Department, Athens, Greece

Aims: The Insertion/Deletion polymorphism of the Angiotensin-Converting En-
zyme (ACE) gene and the A1166C single nucleotide polymorphism of the
angiotensin II AT1 receptor (ATR1) have been associated with left ventricu-
lar remodelling and prognosis after acute myocardial infarction (AMI). We in-
vestigated whether these genetic variants associate with increased risk for in-
hospital mortality after AMI and whether their possible effects are mediated by
their relation to the modulation of the left ventricular systolic function during
hospitalization for AMI.
Methods: We studied 1629 consecutive, AMI patients (mean age 62±13 years,
79% males), enrolled in the GEMIG study (Genetic predisposition and Epidemi-
ology of acute Myocardial Infarction in the Greek population). All patients were
recruited on admission from 9 Cardiac Departments located in three cities and
were genotyped for the ACE I/D and ATR1 A1166C polymorphisms utilizing
polymerase chain reaction amplification techniques.
Results: The in-hospital mortality was 7.1%. Deceased patients were older
(71±13 vs 62±12 years, P<0.001) and had lower left ventricular ejection frac-
tion (LVEF) estimated by echocardiography (45±9 vs 33±12%, P<0.001).
In univariate analysis the LVEF did not differ among patients with or with-
out the DD (44.4±9.7 vs 44.4±9.6%, P=NS) or the CC genotype (44.3±9.7
vs 45.8±9.8%, P=NS). In multivariate analysis with only clinical variables in-
cluded as covariates, age (RR=1.047, 95%CI=1.007-1.088, P=0.001), prior
AMI (RR=2.976, 95%CI=1.158-7.647, P=0.024) and LVEF<45% (RR=6.4
95%CI=1.5-27.7,P=0.013) were significant and independent predictors of in-
hospital mortality. Inclusion of the DD and/or the CC genotype in the multivari-
ate model did not effect the results of multivariate analysis. The studied genetic
variables were associated neither with in-hospital mortality nor with LVEF after
AMI.
Conclusions: In this multicenter, prospective study, the I/D polymorphism of
the ACE gene and the A1166C polymorphism of the ATR1 gene were not as-
sociated with short-term prognosis after AMI. In symphony with previous stud-
ies the LVEF was an independent predictor of poor short-term outcome. How-
ever, its relation with in-hospital mortality was not influenced by the studied
genetic variables. Our data, derived from a large-scale specifically designed
study question the role of the studied genotypes in the pathogenesis of AMI,
and in contrast to previous reports in the field, do not support the hypothesis
that the studied genotypes influence prognosis after AMI.
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I P6061 Atypical presentation of acute coronary syndromes
independently predicts myocardial infarction and
increased in-hospital mortality: insights from the
GRACE registry

D. Brieger', KA Eagle 2 , S.G. Goodman 3 ,J. Lopez-Sendon", P.H.G. Steg 5 ,

A. Budaj6, K. White?, G. Montalescot B on behalf of the GRACE investigators.
1Concord Hospital, Coronary Care Unit, Concord, Australia; 2 University of
Michigan Health System, Cardiology Division, Ann Arbor, United States of
America; 3SI. Michael Hospital, Department of Cardiology, Toronto, Canada;
4 Hospital Universitario Gregorio Marano, Cardiology Department, Madrid,
Spain; SHopita/Sichat, Service de Cardiologie, Paris, France; 6Grochowski
Hospital, Cardiology, Warsaw, Poland; 7UMASS Medical School, Center for
Outcomes Research, Worcester, United States of America; 8 Pitie-Salpetriere
Hospital, Service de Cardiologie, Paris, France

Background: Patients with acute coronary syndromes(ACS) may not ex
perience retrosternal chest pain (atypical presentation). We interrogated a
contemporary multinational registry of patients with acute coronary syn
dromes(GRACE) to determine clinical characteristics and prognostic signifi
cance of atypical presentations in patients with ACS.
Methods: 16,026 patients with unstable angina (UA), non-ST-segment eleva
tion (NSTEMI) and ST-segment-elevation myocardial infarction (STEMI) from
95 hospitals in 14 countries were included in this analysis. Patients were
grouped according to the presenting symptoms (atypical vs typical) and base
line characteristics and in-hospital outcomes compared.
Results: 1,324 (8.3%) of patients with ACS presented without chest pain.
The most common atypical presentations were dyspnea (46.2%), diaphore
sis (25.3%), nausea/vomiting (24.7%), syncope/pre-syncope (22.3%). Atypical
presentation occurred in 5.5% UA, in 12.1% NSTEMI and in 8.0% of STEMI pa
tients. When compared to patients with chest pain, those with atypical presen
tations were older (72.2y vs 65.7y), more likely to be female (39.7% vs 32.5%),
diabetic (31.2% vs 23.5%), have a history of heart failure (22.5% vs 9.7%), to
have an MI (75.2% vs 61.7%) and were less likely to be revascularised in hospi
tal (26.5% vs 35.9%; all p« 0.0001). Atypical presentations were more common
in the US than in Europe (14.6% vs 6.1%), and carried an adverse prognosis:
in hospital death 14.2% vs 4.5%, p<.0001). Multivariate analysis adjusting for
age, sex, diabetes, medical history and type of ACS (mortality only), revealed
that an atypical presentation was independently predictive of both a diagnosis
of MI and in-hospital mortality (Table).

Outcome Adjusted OR (95% GI)

Death 2.4 (2.0-2.9)
MI 2.0 (1.7-2.3)

In-Hospital Outcomes for Atypical Presentation (vs Typical)

Conclusions: Atypical presentation of ACS is independently associated with
an adverse outcome. These high risk patients merit close in-hospital monitoring
and where appropriate, early aggressive management directed toward improv
ing their outcomes.
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IP6071 Low-risk patients with chest pain and without evidence
of myocardial infarction may be safely discharged from
emergency department

H. Koukkunen 1 , K. Py6rala 2, M. Halinen 3. 1Kuopio University Hospital,
Department of Medicine, Kuopio, Finland; 2 University of Kuopio, Department
of Medicine, Kuopio, Finland; 3Kuopio University Hospital, Accident and
Emergency Department, Kuopio, Finland

Introduction: In previous studies, 2 - 8% of patients with myocardial infarc
tion (M!) have been inappropriately discharged from emergency departments
due to missed diagnoses of MI. Usually, these patients have had adverse prog
nosis. The purpose of this study was to investigate the prognosis of patients
with chest pain attack, in whom MI was ruled out and in whom there was no
evidence of high-risk acute coronary syndrome on the basis of history, clinical
examination, electrocardiogram (ECG) and biochemical markers of myocardial
injury, and who were discharged from emergency room (ER) or adjacent chest
pain observation unit (CPU).
Methods: This study is a part of a clinical audit of the management of 3718
consecutive patients admitted to the emergency department of the Kuopio Uni
versity Hospital due to chest pain or cardiac arrest during the period from 1
January 1997 until 31 December 1999. MI was ruled out in 2636 (71%) pa
tients, and 1317 (50%) of them were discharged to home from the ER or CPU
within 24 hours from admission. The patients were retrospectively identified
from the outpatient clinic register and hospital discharge register. One-week,
4-week, 3-month, and 6-month mortality data were received from the national
Causes-of-Death Register.
Results: After observation, of the 1317 patients (672 men and 645 women;
mean age 58 years) 855 (65%) were discharged from the ER and 462 (35%)
from the CPU. The patients discharged from the ER were younger than those
discharged from the CPU (mean age 54 vs 64 years; p<0.001). One-week
mortality after the discharge from the ER was 0% and from the CPU 0%. Four
week mortality was 0.2% and 0.6%, 3-month mortality 1.3% and 1.9%, and
6-month mortality 1.8% and 3.2%, respectively.
Conclusions: Patients admitted to the ER or the CPU with chest pain may be
safely discharged within 24 hours from admission, if there is no evidence of MI
or high-risk acute coronary syndrome on the basis of history, clinical examina
tion, ECG, and biochemical markers.

I P60siiS coronary angiography performed in the appropriate
patients after myocardial infarction? A study in 2493
patients (the PRIMA study)

F. Delahaye' , M. Rabilloud 1 , R. Ecochard' , E. MacFadden 1 , L. Meunier' ,
E. Cheneau " H. Milon 2, G. de Gevigney 1 on behalf of the PRIMA group.
1Hopital Cardiologique, Lyon, France; 2 HOPITAL DE LA CROIX-ROUSSE,
LYON, France

Objective: Rates of coronary angiography after myocardial infarction vary
widely between institutions. Furthermore, the indications for coronary angiog
raphy are often in conflict with recognized guidelines. The present study sought
to determine the characteristics and the one-year mortality in patients with my
ocardial infarction, regardless of age and hospital facilities, according to the use
of coronary angiography after myocardial infarction.
Methods: Data were prospectively collected in all patients with myocardial in
farction admitted to all hospitals i~)hree departments in the Rhone-Alpes re-
gion. •
Results: Among 2,493 patients, 1,117 (45%) underwent coronary angiography
within 3 months after myocardial infarction (median delay: 10 days). Coronary
angiography was performed in 89% of the patients' 45 years old, 65% of the
patients 45-70 years old and 18% of the patients' 70 years old (p < 0.0001).
In multivariate analysis, coronary angiography rate was lower with older age
(odds ratio [OR]: 0.40 for 10 years), female gender (OR: 0.54), in patients with
comorbidity (OR: 0.62) or heart failure (at admission: OR: 0.68; worsening of
heart failure during the first 5 days: OR: 0.71). It was higher in patients with
non-Q wave myocardial infarction (OR: 1.93) and in patients who had throm
bolysis (OR: 1.49). Coronary angiography was performed in 49% of patients
admitted to hospitals with on-site coronary angiography vs 32% in hospitals
without on-site coronary angiography (OR: 3.54, after adjustment for patients'
characteristics). One-year mortality rate was 6.5% for the coronary angiogra
phy group and 36.9% for the no-coronary angiography group. In multivariate
analysis, age, history of angina pectoris, presence of Q waves, Killip class at
admission II, III, or IV and CPK ratio' 9 were significant predictors of a higher
one-year mortality, but performance of coronary angiography did not signifi
cantly influence it: RR: 0.79 (95% CI 0.58 to 1.07).
Conclusions: Among patients with myocardial infarction in a large unselected
cohort in a French region, the one-year mortality was significantly lower in those
referred for angiography. However, after correction for the confounding effects
of simple baseline clinical indicators of risk, this apparent benefit reflected the
fact that angiography was performed in those at lowest risk.
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P609 Influence of known arterial hypertension on hospital
mortality of acute ST-segment elevation myocardial
infarction: results of MITRA and MIR

A K. Gitt 1 , B. Klein 1 , H. Wienbergen 1 , T. Heer 1 , C. Meisenzahl 1 , R. Schiele 1 ,

MG. Gottwik 2 , J. Senges 1 on behalf of the MITRA- and MIR Study Groups.
I Herzzentrum Ludwigshafen, Cardiology, LudwigshaferVRhein, Germany;
2 Cardiology, Klinikum Nurnberg Sud, Nurnberg, Germany

Background: Arterial hypertension (HT) is a main risk factor for the develop-
ment of cardiovascular disease. The influence of previously known HT on prog-
nosis of acute ST-elevation myocardial infarction (STEMI) has been discussed
very controversially.
Methods: The German Registries MITRA and MIR included 21441 consecu-
tive patients with STEMI between 1994 and 2000. The hospital and long-term
mortality (18 months, MITRA) of STEMI-patients with and without previously
known HT were compared.
Results: Out of 21441 consecutive STEMI-patients 8485 had a previously
known HT (40%). STEMI-patients with known HT were older (69 vs 67 years,
p<0.001), more often had prior STEMI (19.3 vs 14.7%, p<0.001), diabetes
mellitus (35.0 vs 16.4%, p<0.001) and a 35 min longer prehospital delay
(p<0.001). Patients with known HT received acute reperfusion for STEMI sig-
nificantly less often (45.6 vs 52.3%, p<0.001). Despite this worse risk profile,
patients with known HT had a significantly lower hospital mortality as compared
to STEMI patients without history of HT (13.2 vs 16.3%, p<0.001). Within a
follow-up of 18 months after acute STEMI, patients with history of HT more
often had myocardial reinfarctions (3.0 vs 2.3%, p<0.01). Long-term-mortality
in patients with known HT was 28% higher than in patients without previously
known HT. After correction for age, differences in baseline characteristics and
acute therapy using a logistic regression model, hospital mortality was lower in
patients with known HT whereas long-term mortality was not different in both
groups (table).

Influence of HT on outcome of STEMI

Parameter Odds Ratio Cl 95%

Hospital Mortality 0,86 0,78-0,96
18-months Mortality 0,99 0,79-1,25

Conclusion: STEMI-patients with previously known HT had a 14% lower hos-
pital mortality as compared to patients without known HT. Long-term mortality
within 18 months after the index STEMI was similar in patients with and without
known HT.

P610 Early missed diagnosis of acute myocardial infarction:
patients at risk and in-hospital mortality

D. Jennie, M. Pfisterer 2 . 1 Cardiology, Basel, Switzerland; 2 University
Hospitals, Cardiology, Basel, Switzerland

Background: Acute myocardial infarction (AMI) may present with atypical or no
chest pain and/or with unspecific ECG changes and may therefore be missed
initially. To assess which patients are at risk for such "early missed diagnosis"
and what their inhospital outcome is, we performed a retrospective chart anal-
ysis.
Methods: Charts of 247 consecutive patients (pts) with the discharge diagnosis
of AMI between 7/2000 and 6/2001 were retrospectively analysed. The initial
ECG was reanalysed and compared to initial and final diagnoses. All relevant
data regarding coronary artery disease and hospitalisation were collected and
compared between pts with and without the initial diagnosis of AMI.
Results: Of the 247 pts, 120 (49%) were 75 years or older (elderly: 81 ± 7
years versus 65 ± 10 years in pts under 75 years), 98 (40%) were women.
The initial diagnosis was other than acute coronary syndrome in 25% of elderly
versus 7% of younger pts (p<0.0001) and 22% in women versus 11% in men
(p<0.05). The missed AMI diagnosis in the initial ECG was higher in elderly
pts (29% versus 8%, p<0.001) whereas there was no significant influence of
gender. Comorbidity was higher in the elderly pts (74% versus 30%, p<0.0001)
and also non-cardiac disease with a presumed life-span < 1 year (19% versus
5%, p<0.001). At entry 31 % of the elderly and 16% of the younger were without
anginal pain (p<0.01), but the strongest predictor for presenting without chest
pain was female gender (36% versus 15%, p<0.001). Most of the pts without
pain had only dyspnea (46%) or general weakness (18%). An other predic-
tor of no pain at presentation was mental disorder in elderly pts (14% versus
0%, p<0.005). Inhospital mortality was higher in pts with early missed versus
correct diagnosis (33% versus 13%, p<0.005), but no difference was found in
outcome between age groups.
Conclusion: AMI may present without chest pain particularly in elderly pts,
women and pts with mental disorders. In addition, early ECG changes are un-
specific in almost 1/3 of elderly pts. Still, pts with such a missed early diagnosis
of AMI have a three times higher in-hospital mortality than pts with correct
diagnosis. Therefore, early diagnosis of AMI has to be actively sought for, par-
ticularly in elderly women presenting with dyspnea.

P61 iJ Angiotensin-converting enzyme inhibitor use predicts
increased risk of death and recurrent myocardial
infarction among patients receiving aspirin after
myocardial infarction

B.H. Trichon 1 , M.E. Mclvor 2 , A.S. Hellkamp 3 , P.T. O'Gara 4 , A. Langer 5 ,

R.N. Daly 6 , C.M. O'Connor', R.A. Harrington 3 . t Duke University Medical
Center, Durham, United States of America; 2 The St. Petersburg Heart Center,
St. Petersburg, United States of America; 3Duke Clinical Research Institute,
Durham, United States of America; 4 Brigham & Women's Hospital, Boston,
United States of America; 5 Toronto, Canada; 6Dupont Pharma, Wilmington,
United States of America

Background: Both aspirin (ASA) and Angiotensin converting enzyme inhibitors
(ACE-I) have established benefit in reducing ischemic events after myocardial
infarction (MI). Some evidence suggests that ASA may attenuate the beneficial
effects of ACE-I among patients with CAD or left-ventricular dysfunction. There
is controversy regarding their concurrent use and the appropriate dose of ASA
among patients receiving ACE-I.
Methods: We examined the relationship between the combined use of ACE-I
and ASA and clinical outcomes among patients after MI randomized to three
different anticoagulantlASA regimens in the Coumadin Aspirin Reinfarction
Study. On presentation, patients were randomized to one of three treatments:
160mg ASA, 80mg ASA + 1 mg warfarin, 80mg ASA + 3mg warfarin. The groups
receiving the 80mg ASA dose were combined for this analysis.
Baseline characteristics and the percentage of patients taking ACE-I at study
entry were defined. A Cox proportional hazards model was utilized to assess
the association between ACE-I use, ASA dose and the end-point of death or
recurrent MI.
Results: Data from 8796 patients were analyzed (99% of study population).
Median duration of follow-up was 14 months. 2310 (26.2%) patients were re-
ceiving ACE-I at enrollment. Patients receiving ACE-I tended to be older (61 vs.
58, p<0.001), have diabetes mellitus (28% vs. 16%, p<0.001), and have heart
failure (23% vs. 6%, p<0.001). Ejection fraction was lower among patients re-
ceiving ACE-I (45% vs. 55%, p<0.001).
After adjusting for important co-variates, patients receiving an ACE-I with ASA
had a higher rate of death or recurrent MI compared to those receiving ASA
alone (HR=1.22, 95% CI=1.04-1.43, p=0.013). There was no significant inter-
action between ASA dose and the effect of ACE-I use on the above endpoint
(p=0.69).
Conclusions: Patients receiving ASA and ACE-I after MI have higher rates
of death and recurrent MI compared to those receiving ASA alone, this differ-
ence persists after adjusting for important prognostic factors. The higher rate
of adverse outcomes with this combination is present even in those receiving
"low-dose" (80mg) ASA. Prospective studies are needed to clarify the interac-
tion(s) between these agents.
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P612 Cardiovascular mortality and morbidity in chronic
haemodialysis patients: CORDIAL, a 3-year follow-up
cohort study

F Zannad', F. Alla', M. Echemann', G. Hacquard 2 , B. Risse', M. Kessler 3 .

'INSERM-CHU, Centre d'investigation clinique (C/C), Nancy, France; ' CHU,
Cardiology Dept., Nancy, France; 3CHU, Nephrology, Nancy, France

Introduction: Chronic hemodialysis (HD) patients are at high risk of cardio-
vascular (CV) events and death. No therapeutic intervention aimed to prevent
CV outcome has been tested in prospective randomised clinical trials in such
patients. Assessing the rate and the determinants of CV events in HD patients
is critical for the design of future clinical trials and therapeutic strategies in
patients with this condition. This was the aim of CORDIAL (Cardiac Outcome
Registry in DIALysis), a prospective observational cohort study with a 3 year
follow up period.
Methods and results: Among a total of 685 patients registered in 11 HD cen-
tres in the east of France during year 1996, a cohort of 378 patients aged 50
years to 80 years, on dialysis for more than 3 months was identified. They
were aged 66±7 years, 59% were male, 46% had a history of CV disease
(17% heart failure, 10% MI, 20% angina, 6% stroke), 18% had diabetes. At
baseline blood pressure was 139/74 +24/14 mmHg, hemoglobin 10.5±1.8
g/dL, Kt/V 1.48±0.35. Echocardiography was available in 304 patients and
showed a LV mass index at 155±51 g/m 2 and LVEF at 64±13% (30% pts
had LVEF<45%). Total mortality was 15% at 1 year and 41% at 3 years (9%
and 24% respectively were related to a CV cause). One year mortality was
8 told (and CV death 13 fold) superior to that observed in age and gender
matched general population in eastern France. Combined death and CV non
fatal event rate was 39% at one year and 70% at 3 years. In multivariate anal-
ysis, the following factors were shown to be independently associated to to-
tal mortality: diabetes (RR=2.0[95%CI=1.3-2.9]), CV disease history (2.1[1.5-
3.1]), age>70 (1.6[1.1-2.3]), LV mass index>median (1.9[1.2-2.8]) and duration
of dialysis> 10yrs (2.1 [1.4-3.2]). Only CV disease history was independently as-
sociated to CV mortality (2.3[1.4-3.8]). Male gender (2.0[1.2-3.3]), history of CV
disease (2.1[1.3-3.3]), and age>70 (1.8[1.1-2.8]) were associated to CV fatal
and non fatal events.
Conclusion: Chronic hemodialysis patients aged 50 to 80 are at excessive risk
of CV death and CV events. LV hypertrophy is very prevalent and is a predictor
of total mortality. The CORDIAL cohort provides epidemiological observational
community based prospective data which may be useful for sample size calcu-
lation and design of much needed CV prevention clinical trials in hemodialysis
patients.

P613 Do differences in characteristics or in management
account for the poorer outcome after myocardial
infarction in diabetics? The PRIMA study

F. Delahaye 1 , M. Rabilloud 1 , E. McFadden 1 , R. Ecochard 1 , D. Cao' ,
F. Chorfa 1 , H. Milon 2 , G. de Gevigney 1 on behalf of the PRIMA group.
I Hopital Cardiologique, Lyon; 2H6pital de la Croix-Rousse, Lyon, France

Background: There is an excess mortality after myocardial infarction in dia-
betics, but also documented significant differences in the characteristics of my-
ocardial infarction and in management between diabetics and non-diabetics.
The aim of this prospective study in a large unselected patient cohort in a sin-
gle French region was to determine if baseline characteristics, management, or
in-hospital and one-year mortality differed in diabetic and non-diabetic patients
with myocardial infarction.
Methods: Data were prospectively collected in consecutive patients with my-
ocardial infarction admitted to all hospitals in 3 departments in the Rhone-Alpes
region between 09/01/1993 and 01/31/1995.
Results: Among the 2,297 patients, 410 patients (17.8%) were diabetic. The
proportion of diabetics was almost 4 times greater in the PRIMA population
than the expected rate in a cohort of the overall French population with a com-
parable age distribution. Although diabetics were older than non-diabetics (70.3
vs 67.8 years; p < 0.0004), and less likely to receive thrombolysis (31% vs 36%;
p = 0.043), in-hospital mortality was not significantly higher (17.3% vs 14.7%)
than in non-diabetics. Coronary angiography was performed significantly less
frequently in diabetics than in non-diabetics (39% vs 46%; p = 0.015). Left
anterior descending artery disease was more frequent in diabetics than in non-
diabetics (67% vs 58%). Reinfarction and use of CABG or of PTCA did not differ
significantly between diabetics and non-diabetics. One-year mortality rate was
significantly higher in diabetics (31% vs 22%; p = 0.001) than in non-diabetics.
In multivariate analysis, diabetes was a significant predictor of one-year mor-
tality (relative risk: 1.41; 95% Cl = 1.10 - 1.79; p = 0.0063) but not of in-hospital
mortality (relative risk: 1.2; 95% Cl = 0.9 - 1.7; p = 0.25). Multivariate predictors
of in-hospital and one-year mortality in diabetics were age and Killip class at
admission.
Conclusions: In this large unselected French cohort, diabetes mellitus was a
significant predictor of one-year but not of in-hospital mortality after myocar-
dial infarction in a French region. This pejorative effect of diabetes on mortality
was not related to differences in baseline characteristics, or in initial or post-
discharge management between diabetics and non-diabetics.

P614 Coronary angioplasty in acute coronary syndromes —
impact of stents and Gp-IIbAIIa blockers beyond
randomized trials

J. Woehrle, O. Grebe, E. Al-Khayer, T. Nusser, M. Kochs, M. Hither. University
of Ulm, Cardiology, Ulm, Germany

Randomized clinical trials have shown that the use of stents or Gp-Ilb/Ilia re-
ceptor blockers in patients with an acute coronary syndrome receiving coro-
nary interventions improves clinical and angiographic outcome. Whether these
results can be transferred to a real world collective has not been settled. We
analyzed the influence of stents and Gp-Ilb/IIIa blockers on the clinical and an-
giographic outcome in a consecutive series of 1103 emergency angioplasties
in patients presenting with an acute coronary syndrome.
Patients suffered from unstable angina (UA) in 51% and acute myocardial in-
farction (MI) in 49%. Rates of stenting increased from 10% before 1997 to 65%
in 2001. Angiographical success rates (TIMI 3 flow and <50% residual steno-
sis) and minimal lumen diameter post angioplasty were significantly higher af-
ter stenting (98.5%, MLD 2.63±0.54 mm) compared with balloon dilation alone
(84.1%, MLD 1.81±0.78 mm; p<0.001). In-hospital mortality was significantly
higher in patients suffering from MI (9.8%) compared with UA (3.0%, p<0.01),
but did not differ in patients with (6.6%) and without (6.1%) stenting. Patients
with TIMI-3 flow after angioplasty had received more often Gp-Ilb/Ilia block-
ers compared with patients having TIMI 0-2 flow (ns). In-hospital mortality was
strongly correlated to the success of the intervention and was 4.9% in patients
with TIMI-3 and 16.9% in patients with TIMI 0-2.
Out of 1034 patients discharged from the hospital, 92% received clinical and
48% angiographic follow-up after median 228 days. Free of angina were 68%
of the MI and 58% of the UA patients (p<0.02), with no difference in patients
with and without stents. Occurrence of myocardial infarctions during follow-up
was more frequent in MI patients (4.7%) as compared with UA patients (1.4%,
p<0.01). Patients with stent implantation had significantly less major adverse
cardiac events (death, MI, re-PTCA, CABG) than patients with PTCA alone
(30% vs 37%, p<0.04). Angiographic subgroup analysis revealed, that resteno-
sis rate was significantly lower (33% vs 46%, p<0.01) and MLD at follow-up was
significantly higher in stented compared with non-stented lesions (1.70±0.91
mm vs 1.30±0.89 mm, p<0.001). Occurrence of restenosis did not differ be-
tween patients with MI and patients with UA.
The beneficial results of stents and Gp-IIa/Illa blockers are preserved in daily
practice. Stenting in acute coronary syndromes does not reduce the in-hospital
mortality, but improves the clinical long-term result and lowers the angiographic
restenosis rate.

P615 Relative role of troponin I and acute-phase reactants to
predict outcome in patients with non-ST-segment
elevation acute coronary syndrome

V. Bodi, J. Sanchis, A. Llacer, L. Facila, J. Nunez, L. Insa, F.J. Chorro. Hospital
Clinic i Universitari, Servei de Cardiologia, Valencia, Spain

Background: Myocardial damage markers and acute-phase reactants have
been related to long-term outcome of non-ST-segment elevation acute coro-
nary syndromes (NST). We analysed the adjusted predictive power of these
variables to establish the in-hospital prognosis of patients admitted for NST.
Method: The study group was composed by 518 consecutive patients admitted
in our institution with a diagnosis of NST. A conservative strategy was applied.
Clinical and electrocardiographic (ECG) data, Troponin I (TnI), high-sensitivity
C-reactive protein (CRP) and Fibrinogen (Fb) were prospectively recorded.
Only major events (death and myocardial infarction) were considered. The cut-
off values of biochemical data were determined by means of their ROC curves
to predict major events.
Results: During admission 19 exitus (3,7%), 16 infarctions (3,1%) and 35 ma-
jor events (6,8%) were registered. In the univariate analysis major events were
more frequent in patients with CRP> 14 mg/I (13,7% vs 2% p<0,01), Fb> 5
g/I (10,9% vs 2,8% p<0,01) and Tnl> 3 ng/mI (11,3% vs 3,2% p<0,01); in the
multivariate analysis (including clinical risk factors, heart failure at presenta-
tion, ECG changes and biochemical data) only age (OR 1,07 [1,02-1,12] per
year; p<0,01) and CRP> 14 mg/I (OR 5,2 [1,8-14,8] p<0,01) were indepen-
dent predictors; by quartiles of CRP: 1%; 4%; 5%; 16,3% (p<0,01). The only
independent predictor of myocardial infarction was Fb (OR 1,4 [1,07-1,9] per 1
g/I increase; p=0,02). In the multivariate analysis, in-hospital cardiac death was
related to age (OR 1,1 [1,03-1,2] per year; p<0,01), insulin-dependent diabetes
(OR 3,9 [1-16,1] p=0,05) and CRP> 14 mg/I (OR 15,6 [1,9-127,4] p=0,01). Tro-
ponin I was associated with major events (p<0,01) and death (p=0,01) in the
univariate analysis but it was not an independent predictor in any case.
Conclusions: The acute-phase reactants C-reactive protein and Fibrinogen
add independent information to clinical variables in the short-term risk stratifi-
cation of patients admitted for a NST-ACS. The in-hospital predictive power of
Troponin I decreases when corrected by these variables.
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P616 Prognostic value of D-dimer assay in patients with
non-ST-segment elevation acute coronary syndromes

C. Aguiarl, J. Ferreira 1 , I. Freirez, F. Crespo 2 , R. Seabra-Gomes 1 .'Hospital
Santa Cruz, Cardiology Dept., Carnaxide, Portugal; 2Hospital Santa Cruz,
Clinical Pathology Dept., Carnaxide, Portugal

In patients (pts) presenting symptoms consistent with an acute coronary syn-
drome, risk stratification plays a pivotal role in management decisions and im-
proving outcomes. An earlier marker of plaque rupture could provide an im-
portant advantage over markers such as the cardiac-specific troponins (cTn),
which later identify myocardial cell injury, the downstream effect of a plaque rup-
ture event. D-dimer (DD) is the end product of the ongoing process of thrombus
formation and fragmentation at the site of active plaques.
Aim: To evaluate the prognostic value of DD levels on admission in pts with
non-ST-elevation acute coronary syndromes.
Methods: We prospectively studied 105 pts without co-morbid conditions
known to increase DD levels. DD was measured on admission using a quanti-
tative fibrin-specific ELISA. CTn I was measured on admission and every 6 hrs
during 24 hrs. Primary endpoint was time to death or nonfatal myocardial infarc-
tion (MI) during the first 30 days after admission. Additionally, overall mortality
was assessed at 1-year follow-up. For endpoint analyses, we dichotomized DD
levels into their top (>470ng/ml) and lower 2 risk tertiles and used the max cTn
I level (normal <0.1 ng/ml).
Results: CTn I was elevated in 55 pts. At 30 days follow-up, death or non-
fatal MI had occurred in 20.0% pts with DD>470ng/ml (vs 5.7% in remaining
pts, log rank p=0.02) and in 16.4% pts with elevated cTn I (vs 4.0% in re-
maining pts, log rank p=0.04). Pts with both markers positive (n=22) were at
highest risk (31.8% endpoint rate, p=0.001 vs remaining pts). After adjusting
for baseline clinical characteristics, ECG findings and max cTn I level (Cox
regression analysis), DD>470ng/ml was an independent predictor of 30-day
outcome (hazard ratio 3.7; 95%Cl 1.1-12.6; p=0.038). At 1-year follow-up, pts
with DD>470ng/ml showed increased mortality (17.1% vs 4.3% in remaining
pts, log rank p=0.023).
Conclusion: The DD level is a powerful independent predictor of outcome in
pts with non-ST-elevation acute coronary syndromes. Future prospective trials
are needed to evaluate if higher DD levels identify a subset of pts who may
benefit from more aggressive antithrombotic strategies during hospitalization
and more aggressive management during long-term follow-up.

P617 Application of a validated simple risk model to a
non-STEMI population

R. Das 1 , R. Lawrance 1 , M.F. Dorsch t , R.J. Sapsford 2 , B.M. Jackson t ,

C. Morrell', M.B. Robinson', A.S. Hall 1 on behalf of the EMMACE
investigators. 1 Leeds General Infirmary, Institute for Cardiovascular Research,
Leeds; 2St James's University Hospital, Department of Cardiology, Leeds;
3Nuffield Institute for Health, Leeds, United Kingdom

Background: Recently, in an unselected AMI population, we have developed
a simple risk model to predict 30-day mortality, based on three admission char-
acteristics: systolic blood pressure, age and heart rate. We examined the utility
of this model in a non-STEMI cohort of patients.
Methods: From coronary care registers, biochemistry record and hospital man-
agement systems, 2,153 consecutive patients with confirmed acute myocardial
infarction were identified, of which, 899 had a non-STEMI event. Stratification
was performed on the basis of admission ECG and included patients present-
ing with a normal ECG, with ST depression or with isolated T wave changes.
Patients with ST elevation, bundle branch block or a cardiac arrhythmia were
excluded. The three variable risk model to predict 30-day mortality (P30 =
1/(1+exp(-L30) and L30= -5.624 +(0.085 x age) + (0.014 x heart rate) — (0.022
x systolic blood pressure)) was assessed within our non-STEMI population.
Results: Using multivariable logistic regression the area under a receiver oper-
ating characteristic curve was 0.82 (Cl 0.78-0.86), as compared to 0.77 (0.75-
0.80) for the ROC value obtained from the whole AMI population.

Conclusion: This model, derived and validated from an unselected AMI popu-
lation, and based on characteristics easily available at the time of initial triage,
represents a simple clinical tool to allow appropriate risk stratification of non-
STEMI patients. Its performance appears at least as robust at predicting 30-day
mortality as other more complicated published risk tools.

P618 Predictors of 6-month mortality in high-risk patients
undergoing percutaneous coronary intervention

C. Staniloae 1 , P. Theroux 1 , R. Gallo 1 , A. Jessel 2 . 'Montreal Heart Institute
Research Center, Montreal, Canada; 2Aventis Inc, Bridgewater, NJ, United
States of America

Introduction: Percutaneous coronary interventions are widely applied in high-
risk patients and are associated with increasing success. In this study, we
looked at the determinants of the 6-month mortality in 4447 high-risk patients
who underwent PCI in the GUARDIAN trial.
Materials and Methods: The clinical and angiographic characteristics and pro-
cedure related events prospectively collected in the database were reviewed.
The indication for PCI was non-ST segment elevation acute coronary syndrome
in 1656 patients (37.3%) and an elective procedure for a complex lesion (2 type
B or 1 type C characteristic) in 2791 patients (62.7%). Odds ratios (OR) and p
values were calculated for a number of variables and independent predictors of
mortality at 6 months assessed by multiple logistic regression models.
Results: Death at 6 months occurred in 159 patients (3.6%). A stent was im-
planted in 72% of patients By multivariate logistic regression analysis, the in-
dependent predictors of mortality at 6 months were: history of CHF (OR 2.96),
procedure-related complications (OR 2.52), prior CABG (OR 1.90), urgent in-
tervention (OR 1.85), use of lipid lowering agents (OR 0.54), age<65 (OR
1.84), type C lesion (OR 1.63), history of vascular disease (OR 1.56), use of
thienopyridines (OR 0.66), PCI for unstable angina (OR 1.48) and diabetes (OR
1.36); all p values were < 0.05.
Conclusions: Despite progress in stent technology and pharmacology, 6-
month mortality following high-risk PCI remains elevated. Most predictors of
mortality identified in the study are amenable to corrective measures.

P619 Comparison of current risk classifications in
non-ST-segment elevation acute coronary syndromes.
Preliminary results of RESCUER registry

S. Stec', A. Budaj 2 , E. Pogorzelska 3 , A. Kuklinska 4 , P. Podoba 5 ,

M. Sienicki 3 , W. Musial 4 , A. Kleinrok 5 on behalf of RESCUER Investigators.
'Dept. of Cardiology, Grochowski Hosp., Postgraduate Medical School,
Warsaw, Poland; "Postgraduate Medical School, Dept. of Cardiology,
Grochowski Hosp., Warsaw, Poland; 3 SPZOZ, Dept. of Cardiology, Rzeszow,
Poland; °Medical Academy of Bialystok, Dept. of Cardiology, Bialystok,
Poland; 5 WS Zamosc, Dept. of Cardiology, Zamosc, Poland

Background: Early risk stratification in patients with non-ST segment elevation
acute coronary syndromes (NSTE ACS) indicates the strategy of management.
Current guidelines identify high risk patients who warrant early aggressive ther-
apy. However, there are limited data on prospective evaluation of this group
of patients and on a direct comparison of various risk classifications, such as
ACC/AHA, ESC, TIMI Risk Score (TRS) and simplified TIMI Risk Score (STRS).
We investigated a direct, prospective comparison of the above risk classifica-
tions for identifying high-risk group in an unselected population of NSTE ACS.
Methods: RESCUER is a prospective, multicenter, web-based registry of pa-
tients with NSTE ACS from 10 centres in Poland. Consecutive patients with
symptoms of unstable angina within 24 hours were classified according to
ACC/AHA, ESC and TIMI risk classification. Cardiac troponin I and CK-MB
were routinely measured by on-site quantitative analysis of the Dade Behring's
assays. Patients were monitored during hospitalisation and followed for 6
months. All data were collected by electronic CRFs into a web-based database.
Results: Patients admitted to participating hospitals were stratified on admis-
sion according to each classification. Data of the first 225 patients (mean age:
65±12, 55% males) were available for the analysis. High risk group character-
istics and in-hospital follow-up are shown in the table.

High Risk Profile ACC/AHA ESC TRS > 4 s TRS=3

n (% total group) 150(66) 145(64) 39117) 42(18)
in-hospital MACE* 9 11 8 17
MI diagnosed <24 h 56 62 70 83

`MACE: death, Ml > 24h, urgent revascularisation

Significantly higher number of patients was classified into high risk group by
ACC/AHA and ESC as compared to TIMI classifications (p<0.0001). 47% of
NSTE ACS patients were classified consistently by ACC/AHA and ESC classi-
fications as a high risk group, but only 9% by all tested classifications.
Conclusions: There are substantial differences between currently used risk
classifications.
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P620 White blood cell count and long-term mortality after
non-ST-segment elevation acute coronary syndrome
treated with a very early revascularization

C. Mueller', H.J. Buettner 2 , S. Marsch 1 , P. Hunziker 1 , A.P. Perruchoud 1 ,

F.J. Neumann 2 , H. Roskamm 2 . 1 University hospital Basel, Medical Intensive
Care Unit, Basel, Switzerland; 2Herz-Zentrum, Cardiology Dept., Bad
Krozingen, Germany

Background This study sought to evaluate the predictive value of white blood
cell count (WBC) on short and long-term mortality in patients with non-ST-
elevation acute coronary syndromes (NSTACS) treated with an very early inva-
sive strategy.
Methods We conducted a prospective cohort study in 1391 consecutive pa-
tients with NSTACS undergoing coronary angiography and subsequent coro-
nary stenting of the culprit lesion as the primary revascularization strategy
within 24 hours. Patients were stratified according to quartiles of WBC deter-
mined on admission. The patients were followed for a mean of 20 months.
Results Kaplan-Meier survival analysis demonstrated a cumulative 3-year sur-
vival of 93.8% in the first quartile of WBC (<6.8 nL-1), 94.4% in the second
quartile (6.8-8.0 nL-1), 95.1 % in the third quartile (8.0-10.0 nL-1), and 82.4% in
the fourth quartile (>10.0 nL-1) at 36 months (p<0.001 by log-rank). Relative to
patients in the three lower WBC quartiles, patients in the highest quartile were
three times more likely to die during the hospitalization (hazard ratio 3.2, 95%
confidence interval 1.5 to 7.1; p=0.003) and during long-term follow-up (haz-
ard ratio 3.4, 95% confidence interval 2.2 to 5.3; p<0.001). By multivariate Cox
regression analysis including baseline demographic, clinical and angiographic
covariables, WBC in the highest quartile remained a strong independent predic-
tor of mortality (hazard ratio 3.3, 95% confidence interval 1.9 to 5.6; p<0.001).
Conclusion WBC count is a strong independent predictor of short and long-
term mortality after NSTACS treated with very early revascularization.

P621 Aggressive time management strategies in acute
myocardial infarction reduce duration of
hospitalisation and mortality. Results of 346
consecutive patients

S. Rux, K. Lenl3en, S. Sonntag, T. Thieme, F.X. Kleber. ukb, Internal
medicine/cardiology, Berlin, Germany

Treatment of acute myocardial infarction (AMI) has undergone dramatic
changes due to new interventional techniques and improved thrombolytic
agents. Recent studies have pointed to favourable results with either a com-
bination of GPIIb/Illa-Inhibitors and reduced dose of thrombolytic agents or pri-
mary PCI under protection of GPIIb/Ilia-Inhibitors.
By January 1st 1999 we started a new AMI treatment program using either
GPIIb/Ilia-Inhibitors and reduced dose of thrombolytic agents, if possible pre-
hospital, or primary PCI. Decision in each case was based on the intention to
minimise any time delay to reopening of the infarct related artery. For an op-
timal decision-process we installed a hot-line between emergency team and
cardiologist.
By January 2002 132/346 patients were treated with GPIIb/Illa-Inhibitors and
half dose of a thrombolytic agent (55/132 prehospital), 214/346 underwent pri-
mary PCI. Overall median age was 61 years, 23% of the patients were women
and anterior and posterior MI were equally distributed. Median time between
onset of symptoms and beginning of thrombolytic therapy or PCI amounted to
4:00 hours. Maximum level of creatinekinase reached a median of 27.9 Rkat/l,
median left ventricular ejection fraction was 52%. The median length of hospi-
tal stay was 6.1 days. 146/346 patients (42%) did not require ICU treatment.
Despite time between onset of symptoms and therapy was 4:00 hours, over-
all inhospital mortality was 3.7% (13 patients), mortality excluding cardiogenic
shock was 0.3%. In Addition non-fatal major adverse cardiac events occurred
in 4.0%.
We conclude that our new, time optimising concept is safe and effective. Inhos-
pital mortality and overall inhospital stay can be reduced significantly.

P622 Association between the PIA platelet glycoprotein GP
Illa polymorphism and survived myocardial infarction
and extent of CAD in 397 males

D. Ciecwierz 1 , M. Gruchala 2 , K. Ochman 3 , R. Targonski 2 , W. Dubaniewicz 2 ,

W. Sobiczewski 2 , M. Minikowski 2 , A. Rynkiewicz 2 . 'Medical University of
Gdansk, Dept. Invasive Cardiology, Gdansk, Poland; 2Medical University of
Gdansk, First Department of Cardiology, Gdansk, Poland; 3Medical University
of Gdansk, Dept. Biology and Genetics, Gdansk, Poland

Background: Several reports since 1996 have suggested the PIA2 allele of
the PIA GPIIIa polymorphism of the gene encoding for GPIIIa subunit of the
platelet membrane receptor glycoprotein (GP) Ilb/Ilia as a significant risk factor
for thrombotic complications of coronary artery disease (CAD). The objective
of the current investigation was to examine the potential association between
the PIA GPIIIa polymorphic variants and survived myocardial infarction and the
extent of angiographically confirmed CAD.

Methods: The study was performed in 397 male Caucasian patients from the
north region of Poland with significant coronary artery stenosis confirmed by
elective coronary angiography. Screening for the PIA GPIIIa genotypes was
performed by polymerase chain reaction of genomic DNA, followed by Ncil di-
gestion and agarose gel electrophoresis.
Results: The genotype distribution of the PIA GPIIIa polymorphism in our study
group was; PIA1/Ai-75%, PIA1/A2-24% and PIA2/A2-1% with PIA1 and PIA2
allele frequencies 0.87 and 0.13, respectively. We found no evidence of as-
sociation between the PIA2 allele and survived myocardial infarction OR 1.12
(95%CI 0.70-1.79), p=0.63 in the whole study group. In addition there was no
association between the PIA GPIIIa polymorphic variants and survived myocar-
dial infarction either in patients below 60 years of age (n= 236) OR 0.95 (95%CI
0.52-1.75, p=0.86) or low risk subgroup (BMI<26 kg/m 2 and total cholesterol
<250 mg%) (n= 103) OR 1.30 (95%CI 0.52-3.29, p=0.57). The prevalence of
the homozygous PIA1/A1 genotype among subjects with multiple-vessel CAD
(two or three >50% stenosed vessels) was significantly higher than in patients
with single-vessel disease; the odds ratio of PIA2/A2 or PIA1/A2 patients for
having multiple-vessel CAD was 0.46 (95%CI 0.27-0.77), p<0.003. Also, the
mean CAD score for PIA1/A1 patients was significantly lower in comparison
to PIA2/A2 and PIA1/A2 patients; 7.58+2.20 and 6.98+2.37 (p<0.03), respec-
tively.
Conclusions: Our results from this relatively large sample of Caucasian male
patients with significant coronary artery stenosis suggest that the PIA GPIIIa
gene polymorphism is not associated with survived myocardial infarction but
the PIA1/A1 genotype may be associated with more severe CAD.

P623 Less acute treatment and exsessive hospital mortality
of STEMI in female diabetics: results of the MITRA- and
MIR-registries

A K. Gift, H. Wienbergen, R. Schiele, T. Heer, C. Meisenzahl, M G. Gottwik,
J. Senges on behalf of the MITRA- and MIR-Study-Groups. Herzzentrum
Ludwigshafen, Cardiology, Ludwigshafen/Rhein, Germany

Background: Patients (pts) with known diabetes and acute STEMI are on in-
creased risk of hospital mortality. Recent studies have shown an increased risk
of female as compared to male STEMI pts. It is unknown if the female gen-
der does have an additional impact on the hospital course in the subgroup of
diabetic STEMI pts.
Methods: We analysed the prospective data of 6502/28401 (23%) unselected
STEMI-pts with known diabetes mellitus of two German STEMI-registies MI-
TRA (Maximal Individual Therapy of AMI Registry) and MIR (Myocardial Infarc-
tion Registry) to identify the impact of female gender on acute treatment and
on hospital outcome.
Results: Out of the 6502 diabetic pts with STEMI 3043 (23%) were female.
Female diabetics were older and had more often prior myocardial infarction
and concommittant diseases as compared to male diabetics.
After adjusting for these differences in baseline characteristics, female gender
was an independent determinant against acute reperfusion therapy (OR 0. 72,
0.65-0.81) and against p-blocker therapy (OR 0.83, 0.74-0.93) of STEMI in dia-
betics. Associated with the lower frequency of acute therapy of STEMI, female
diabetics had a significantly increased hospital mortality as compared to male
diabetics (OR 1.27, 1.09-1.49).

Gender differences in diabetics

Female diabetics 	 Male diabetics

Age (years) 75 68
Prior STEMI 25,7% 20,2%
Hypertension 63,5% 57,4%
Acute Reperfusion 34,2% 47,5%
y-blockers 47,9% 57,8%
ACE-inhibitors 62,8% 63,7%
Aspirin 89,2% 92,1%

p<0,05 for all parameters

Conclusion: Female diabetic STEMI pts were less likely to receive acute reper-
fusion therapy than diabetic men. Within the diabetic STEMI pis with already
significantly increased risk of hospital mortality compared to non diabetics, fe-
male diabetics had an additional 27% increased risk of hospital mortality after
STEMI as compared to male diabetics.
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P624 Type of disease onset and hospital survival in patients
with myocardial infarction

D. Platonov, A. Brandt, L. Zhukhorov, N. Kurochkin, D. Kileinikov, V. Volkov,
S. Sergeeva. Tver, Russian Federation

Goal. To study an association between type of myocardial infarction (MI) onset
and risk of in-hospital death within the first three weeks of disease.
Methods: A retrospective analysis of 420 randomly selected hospital medical
records of patients with acute and subsequent MI was done. Two binary vari-
ables related to MI onset were considered: the presence of typical pain (TP)
syndrome (in keeping with WHO-MONICA criteria), and the presence of un-
stable angina (UA) syndrome preceding MI development. The following factors
were selected as potential confounders: sex; age; acute or subsequent MI; Q-
wave or non -Q-wave MI; anterior, inferior or other MI location. The association
between presence of TP and UA and potential confounders was assessed by
chi-square test for contingency tables with calculation of odds ratios (OR). The
relative risk (RR) of death within 21 days of hospitalization was studied in Cox
regression models with above mentioned variables as independent covariates.
All analysis was done in SPSS 9.0 for Windows.
Results: Overall, TP was present in 60.0% and absent in 32.9% of cases; pre-
MI UA was recorded in 33.3% and was not in 59.5%; in 7.1% of records a
retrospective judgement on both variables could not be made. There was an
inverse relation between presence of TP and UA (OR 0.50; 95% Cl 0.27-0.92).
Univariate analysis showed no association of TP or UA with sex, age and MI
location; meanwhile TP was more frequent in Q-wave than in non-Q-wave MI
(OR 2.9; 95% Cl 1.5-5.4), and UA - in subsequent than in acute MI (OR 1.8;
95% Cl 1.1-3.0). Cox regression model with only TP and UA as covariates
showed an increased risk of death with TP presence (RR 2.2; 95% Cl 1.5-3.2)
and decreased - with UA history (RR 0.65; 95% Cl 0.45-0.93). No evidence
of interaction between TP and UA, as well as of their time-dependency, was
found. Introduction of potential confounders into regression models provided
no significant impact on the above associations: RR for history of UA remained
unchanged (0.65; 95% Cl 0.42-0.97), while RR for TP syndrome was somewhat
reduced (1.8; 95% Cl 1.2-2.7).
Conclusion: The presence of TP at MI onset is associated with 80% higher
risk of hospital death within first three weeks; the association is independent
of patients' sex and age, of MI location, of whether MI is acute or subsequent,
and, probably, is partially mediated by MI type (Q-wave or non -Q-wave). The
history of pre-MI UA confers 35% lower risk of hospital death independently of
patients' sex and age, MI type, location, and acute or subsequent nature.

P625 Beneficial effects of direct call to emergency medical
services on time delays and management of patients
with acute myocardial infarction

J.C. Beer, G. Dentan 2 , L. Janin-Magnificat 3 , M. Zeller, Y. Laurent 4 ,

J. Ravisy, 2 , Y. Cottin 1 , J.E. Wolf 1 . 1 CHU-Dijon, Cardiology Dept., Dijon,
France; 2 Clinique de Fontaine, Cardiology, Fontaine les Dijon, France; 3CH,
Cardiology, Beaune, France; 4 CH, Cardiology, Semur en Auxois, France

Background: Delayed access to medical care in patients with acute myocardial
infarction (AMI) increases myocardial damage. Only few studies have analysed
the influence of direct call to emergency medical services (EMS) in patients
with AMI. From the regional observatory of MI (RICO) data base, we report
the acute management in patients calling either EMS or other medical contact
(OMC) as first medical seek after symptoms onset of MI.
Methods: Data were prospectively collected from January to October 2001,
in the 6 medical units in charge of MI in the region of Cote-d'Or. Among the
322 patients included, only 57 (18%) directly called EMS after symptoms onset
(group EMS) and 265 (82%) called another medical contact (group OMC).
Results: The baseline characteristics including age and risk factors were sim-
ilar among the 2 groups of patients. Moreover, cardiovascular history was the
same between the two groups, except for history of MI (21% in EMS group vs
11% in OMC group, p<0.05). The median times from symptoms onset to first
medical intervention (48 vs 105 min, p<0.02) and from first medical interven-
tion to hospital admission (60 vs 103 min, p<0.02) were markedly shorter in
EMS group. We also observed a significant increase in reperfusion therapy at
the acute phase in EMS group compared to OMC group (respectively 70% vs
48%, p<0.003), mainly due to a higher rate of primary angioplasty (respectively
33% vs 20%, p<0.04).
Conclusion: Our study in real world collecting data from a French regional
population demonstrated that only a small rate of patients use the direct call to
EMS at symptoms onset of MI. This study also documents the beneficial effect
of a direct call to EMS by reducing the pre-hospital delays and by increasing
the rate of early revascularisation.

P626 Sex differences in the treatment and outcome of acute
myocardial infarction in an unselected population: data
from the AMI-Florence registry

G.M. Santoro, E. Buiatti 2 , D. BaIzi 3 , N. Carrabbal, M.C. Landini 3 ,

M. Filice 3 , L. Scarti 3 , R. Vergassola 3 . 1 Careggi Hospital, Florence, Italy,
I Tuscany Health Agency, Florence, Italy; 3Health Unit, Florence, Italy

Background: A higher mortality for women vs men with acute myocardial in-
farction (AMI) was reported in previous studies. However, scanty data exists
about differences between males (M) and females (F) in the treatment strategy
and outcome of AMI in an unselected population.
Methods: Data are derived from the AMI — Florence Registry, a prospective ob-
servational registry including all the Florence area residents who experienced
ST-segment elevation AMI from March 1, 2000 to February 28, 2001 and were
admitted to hospital within 24 h from symptom onset.
Results: Out of 806 pts included, 557 (69%) were M and 249 (31%) F. Mean
age was 67±13 in M and 76±11 in F (p<.000). F had a higher prevalence of
hypertension (62% vs 45%, p<.000), a less frequent habit of smoking (16% vs
35%, p<.000), a lower rate of previous revascularization (2.4 vs 8.4%, p<.001)
and a higher rate of Killip class >1 at admission (36.9% vs 11.5%, p=.001).
Median time from symptom onset to hospital admission was 135 min in M and
159 min in F(p=ns). Reperfusion treatment (RT) was used in 63% of M (primary
percutaneous transluminal coronary angioplasty (P-PTCA) in 93%) and in 55%
of F (P-PTCA in 93%) (p=ns). Median door-to-balloon time was not different
between M (40 min) and F (45 min). Similar rates of stenting were observed
in M (96%) and F (96%) while abciximab use was higher in M (66% vs 50%,
p=.001). LV dysfunction (EF <50%) was observed at discharge in 77% of M
and 81% of F (p=ns). While in-hospital mortality was significantly higher in F
(12.9% vs 8.1%, p=.04), 6-month mortality was not (16.5% vs 14.2%, P=ns).
At multivariate analysis, after adjustment for age, hypertension, diabetes, his-
tory of angina or heart failure or ictus, Killip class, infarct location, use of RT, F
showed a lower risk of 6-month mortality (OR 0.61, 95%CI 0.37-1.00).
Conclusion: Despite their more advanced age and higher risk profile, women
with AMI show a similar outcome as men when P-PTCA is the preferred reper-
fusion strategy.

P627 Early revascularization improves 1-year survival in
14-day survivors of acute myocardial Infarction

U. Stenestrand' , L. Wallentin 2 on behalf of the RIKS-HIA Group. 'Heart
Center, Department of Cardiology, Linkoping, Sweden; 'University Hospital,
Department of Cardiology, Uppsala, Sweden

Background: Studies on the effect of early revascularization in acute coronary
syndromes have conflicting results whether it improves survival or not. We in-
vestigated the association between revascularization performed within 14 days
after an acute myocardial infarction (AMI) and 1-year mortality.
Methods: Prospective cohort study using data from the Register of Information
and Knowledge about Swedish Heart Intensive care Admissions (RIKS-HIA)
on patients admitted to the coronary care units of 61 Swedish hospitals 1995-
1998. Patients with first registry-recorded AMI who were younger than 80 years
and who were alive at day 14, including 2375 who were revascularized within
14 days, and 17862 who were not. One-year mortality data were obtained from
the Swedish National Cause of Death Register.
Results: At 1 year unadjusted mortality was 8.9% (1598 deaths) in the con-
servative group and 3.3% (78 deaths) in the early revascularization group. In
Cox regression analysis adjusting for 43 confounding factors and propensity
score for revascularization, early revascularization was associated with reduc-
tion in 1-year mortality (relative risk, 0.48; 95% confidence interval 0.35-0.66;
P<0.001) in 14-days survivors of AMI. This reduction of mortality was simi-
lar among all subgroups based on age, sex, baseline characteristics, previous
disease manifestations, and medications.
Conclusions: In daily clinical practise early revascularization in AMI patients is
associated with substantially reduced 1-year mortality. Our study supports an
early invasive strategy in AMI patients.
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P628 Standard versus early discharge with transtelephonic
electrocardiogram transmission after acute myocardial
infarction: a prospective randomized study

H. Eltchaninoff, L. Sebagh, S. Dupuy, C. Tron, A. Cribier. Charles Nicolle,
Cardiology Dept., Rouen, France

The duration of hospital stay after acute myocardial infarction (MI) has de-
creased over the last years. The aim of our prospective, randomized ongoing
study was to compare 2 discharge strategies in acute MI: standard at day 10
(STAND) vs early discharge at day 5 (EARLY). In the EARLY group, Pts were
followed by transtelephonic ECG (TT-ECG) transmission (Card Guard, Israel)
from day 5 through day 10. Endpoints were: mortality, cardiac complications (re-
occlusion, arrythmias, cardiac failure) at day 10, 1 month and 1 year. Pts were
randomized at day 3 after admission. Exclusion criteria were: severe cardiac
complication within 3 days and/or comorbidity requiring prolonged hospitaliza-
tion. In the EARLY group, Pts had systematic EKG transmission at day 6, 8 and
10. Non invasive ischemic tests and coronary interventions were left at the dis-
cretion of the physician and were not mandatory for inclusion. Results. During
the study period (march 2000- december 2001), 444 Pts admitted for acute MI
were screened, and 90 Pts (20%) were randomized. Reasons for non-inclusion
were: severe cardiac complication (141 Pts), comorbidity (59 Pts), refusal (43
Pts), participation to an other protocol (52 Pts), follow-up impossible (59 Pts).
Baseline characteristics were comparable between the 2 groups except for age
(57±11 vs 64±14 years) and female gender (7% vs 22%) in the EARLY and
STAND groups respectively. Use of fibrinolytics (26% vs 23%), rates of primary
PTCA (40% vs 28%) were comparable in the EARLY and STAND group re-
spectively. There were 3 complications between day 5 and day 10, both in the
EARLY group (unstable angina, transient stroke, pulmonary edema). Diagnos-
tic was confirmed by phone contact and EKG transmission. Hospital stay was
reduced by 3.5 ± 1.4 days in the EARLY group. At one-month, there were 2
deaths in the EARLY group: suicide in one, septal defect in one detected on the
planed discharged day and 2 Pts (one in each group) had recurrent MI. In the
EARLY group, a satisfaction questionnaire showed that all Pts were satisfied
by early discharge and reassured by TT-ECG facilities. Early discharge was
associated with subsequent cost reduction at one month (1500 euros).
Conclusion: In selected Pts with uncomplicated acute MI and no severe
comorbidity, early discharge is safe and cost/effective. The use of TT-EKG-
transmission gives adjunct security to the early discharge.

P629 Treatment and outcome of women and men with acute
myocardial infarction: results from the Berlin
myocardial infarction registry

H. Theres 1 , R. Matteucci-Gothe 2 , C. Graf-Bothe 3 , A. Chorianopoulos° on
behalf of Berlin Myocardial Infarction Registry. I Charite, Medical Clinic,
Cardiology, Berlin, Germany; ITechnical University, Berlin, Germany; 3DRK
Klinikum Westend, Berlin, Germany; 4Humboldt Krankenhaus, Berlin,
Germany

Introduction: Major Studies suggest, that women with acute myocardial infarc-
tion are treated less invasiv resulting in a reduced survival rate. The goal of our
study was to evaluate gender specific differences in treatment and outcome of
women and men with acute myocardial infarction in Berlin, Germany.
Methods and results: In the years 1999 and 2000 in 25 Berlin hospitals data
from 3436 patients (35,7% f, 64,3% m) suffering from acute myocardial infarc-
tion was prospectivly collected. Mean age was 72,0 (f, ± 12,3) and 61,6 (m, ±
12,2) years. Time between myocardial infarction and hospital admission (me-
dian values) were 2.75h (f) and 2.25h (m) (p<0,05, U-test). Thrombolysis with-
out catheter intervention was performed in 252 women (22,4%) and 523 men
(26,15%). Acute catheter intervention without thrombolysis was performed in
218 women (19,3%) and 586 men (29,3%). A combined treatment (thormboly-
sis and acute PTCA) was performed in 55 women (4,9%) and 193 men (9,7%).
After adjusting for the covariables (age, diabetes mellitus, arterial hypertension,
former myocardial infarction, heart failure, localisation (anterior wall)) no signifi-
cant difference was found between women and men regrading the frequency of
PTCA and thrombolysis. No attempt to open the infarct related artery was per-
formed in 602 women (53%) and 698 men (35%). In hospital 225 women (19%)
and 187 men (8.8%) died. After adjusting for the fomer mentioned covariables
this difference was non significant (OR=1,2; 95%Cl 0,9-1,6).
Conclusion: After adjusting for the covariables women and men suffering from
acute myocardial infarction (Berlin, Germany; years 1999 and 2000) don't show
a difference regarding frequency of thrombolysis/PTCA and in hospital death
(p>0,05).

P630 The prognosis after acute myocardial infarction
continues to improve in the city of Goteborg, Sweden

B. Karlson 1 , M. Dellborg 2 , T. Karlsson 1 , J. Herlitz 1 . 'Sahlgrenska University
Hospital, Division of Cardiology, Goteborg, Sweden; 2Ostra Hospital, Medical
Department, Goteborg, Sweden

Background and aim of study: New knowledge has formed new treatment
strategies for patients with acute myocardial infarction (AMI). We wanted to
study how this has affected the short and long term prognosis for infarct pa-
tients, and discribe the development of coronary heart disease (CHD) mortality
in our community.
Methods: Patients aged below 75 years hospitalized in Goteborg for AMI dur-
ing 1990-91 (period 1) and 1995-96 (period II) were compared in terms of pre-
vious history, treatment for AMI and outcome during hospitalisation and three
years of follow-up. Information on CHD mortality in the community was gath-
ered from the National Registry of Deaths.
Results: The number of patients were 921 in period I and 861 in period II,
corresponding to an incidence of 200 and 183 per 100 000 inhabitants, respec-
tively. During period II there was an increase in the use of PTCA, coronary by
pass surgery, ACE inhibitors, heparins and intravenous nitroglycerine. On the
other hand there was a decrease in the use of thrombolysis, diuretics, digitalis,
longacting nitrates, calcium blockers and lidocaine. The inhospital mortality de-
clined from 9.4% in period Ito 6.0% in period II (p=0.01), risk ratio 0.65 (95%
CI 0.45-0.94). The mortality over three years was 26.5% for period I patients
and 17.8% for period II patients (p<0.0001), risk ratio 0.67(95% CI 0.54-0.82).
The CHD mortality in Goteborg declined from 1990 to 1995 in the age interval
30-74 years: age adjusted odds ratio 0.79 (95% Cl 0.68-0.92).
Conclusion: The prognosis of AMI patients in Goteborg improved from 1990
to 1995, both during hospitalisation and during three years of follow-up. During
the same time period the CHD mortality declined in the community of Goteborg.

P631 Prognostic value of consecutive abnormal
signal-averaged electrocardiograms in patients after
acute myocardial infarction

G. Kazianis, A. Economou. 7th Hosp. Social Insurance Institution, Cardiology,
Kallithea-Athens, Greece

Objectives: To assess the prognostic ability of consecutive abnormal signal-
averaged electrocardiograms (SAECGs) during hospitalization after an acute
myocardial infarction (AMI).
Methods: Seven hundred and five pts (525 men), aged 63±0.4 (SE) years in
sinus rythm were studied prospectively post AMI. All pts underwent 1) Esti-
mation of functional Killip class on admission, 2) SAECG obtained at the 1st,
3rd and 7th days after admission. Abnormal SAECG was defined if fQRS> 114
ms plus either LAS>38 msec or RMS<20 µV for a standard QRS duration
<120 msec or fQRS>155 msec, LAS>55 msec or RMS<17 µV for a stan-
dard QRS>120 msec. 3) Measurement of ejection fraction (EF) by 2D-echo
on 1st day. 4) 24-hour Holter ECG recording with arrhythmias analysis based
on Lown's classifications. 5) 12-lead ECG estimation of infarct size by QRS
score based on Q and R wave duration and R/S and R/Q ratio before hospi-
tal discharge. Thrombolysis was given in 58% of pts. A cohort of 60 pts had
consecutive abnormal SAECG.
Results: During a follow-up period of 39±0.9 months 178 (25%) pts died of
cardiac causes (including sudden cardiac death). The presence of the 3 con-
secutive abnormal SAECGs was correlated with age (p=0.00), EF (p=0.00), old
MI (p=0.05), anterior AMI (0.00), QRS score (0.00) and Killip class>ll (p=0.00).
In multivariate analysis (logistic regression) only age (p=0.001), EF (p=0.002)
and abnormal consecutive SECGs (p=0.00) were independent predictors of
cardiac mortality. The presence of 3 consecutive abnormal SAECG had higher
specificity and higher positive predictive value (96% and 65%) than the sepa-
rate abnormal SAECG (89% and 52% for the 1st, 90% and 42% for the 3rd or
87% and 32% for the 7th day respectively).
Conclusion: The presence of consecutive abnormal SAECGs improved the
independent prognostic value of the SAECG for cardiac mortality.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



112 	 Myocardial infarction - Prognosis assessment/Platelet function and biochemistry

P632 The influence of preinfarction angina on intrahospital
mortality in patients with acute myocardial infarction

T. Heer', A.K. Gitt 2 , H. Wienbergen 2 , C. Meisenzah1 2 , M. Gottwik 3 ,

U. Gieseler' , M. Webers, R. Schiele 2 on behalf of the MITRA and MIR Study
Group. t Herzzentrum Ludwigshafen, Cardiology, Ludwigshafen, Germany;
2Herzzentrum Ludwigshafen, Cardiology Dept., Ludwigshafen, Germany,,

3Klinikum Nurnberg, Cardiology, Nurnberg, Germany; 4 Krankenhaus
Diakoniezentrum, Cardiology, Speyer, Germany; 5Krankenhaus Dachau,
Cardiology, Dachau, Germany

In randomized trials it was found that patients (pt) with acute myocardial infarc-
tion (AMI) who had preinfarction angina (preAP) had a lower mortality com-
pared to pt without preAP. This has not yet been shown in clinical practice.
Methods: From 5/96 to 01/01 we enrolled 20037 consecutive pt (age median
68 years; 34,5% female) with AMI in the German multicenter registries MIR-
1, MIR-2 and MITRA-2 in whom in 18926 preAP was registered. We examined
the influence of preAP on intrahospital mortality. PreAP was defined as instable
angina pectoris which occurred up to 4 weeks before an AMI.
Results: (see table comparison of pt with and without preAP)
Prehospital delay in pt with preAP was 75 min longer compared to pt without
preAP. Pt with preAP were 40% less often resuscitated and had about 30% less
often a cardiogenic shock compared to pt without preAP. Hospital mortality in
pt with preAP was significantly lower compared to pt without preAP.

Comparison of pt with and without preAP

Pt with preAP Pt without preAP P value
(n=11483; 61 %) (n=7443; 39%)

Prehospital delay (min) 225 150 <0.001
Resuscitation 550 (4.8%) 602(8.1%) <0.001
Cardiogenic shock 47014.1%) 452(6.1%) <0.001
Hospital mortality 1563 (13.6%) 1096 (14.7%) 0.03

Conclusion: Almost 2/3 of all pt with AMI had preAR Pt with preAP had
a longer prehospital delay (p<0.001), they were less often resuscitated
(p<0.001) and had less often a cardiogenic shock (p<0.001). In clinical prac-
tice hospital mortality in pt with preAP is little lower compared to pt without
preAP (p=0.03).

P633 1 In-hospital and one-year outcomes of older high-risk
patients with acute myocardial infarction treated with
or without reperfusion therapy: data from the MISTRAL
study

S. Baldasseroni, G. Steffenino, D. Ardissino, P. Maras, C. Auguadro,
G. Materazzo, D. Lucci, A.P. Maggioni on behalf of the MISTRAL Investigators.
ANMCO Research Center, Florence, Italy

Background: In spite of reduction of mortality for coronary heart disease in
the last few years, the prognosis of older patients (pts) with acute myocardial
infarction (AMI) still remains significantly unfavourable. Aim of this study was to
assess the outcomes of older patients with high risk AMI in a large unselected
Italian cohort of patients treated with or without reperfusion therapy (RI). Meth-
ods and results: 2227 HR-pts with ST-elevation AMI <12h were recruited at 17
centres with, and 30 without, feasibility of performing primary PCI (classified
at HR having >1 of the following characteristics: female >70 y, diabetic >70 y,
Killip class >1, SBP <100 mmHg and HR >100 b/m, >4 leads with ST devi-
ation, previous Q-wave MI, contraindication to TT [10.2%]). 1747 pts (78.4%)
were aged <75 years and 480 pts (21.6%) were older; older pts were more
frequent females, presented a higher percentage of previous AMI, angina and
history of heart failure and stroke, cardiac shock and acute heart failure at the
entry and during hospital stay; they usually arrived later in hospital. Older pa-
tients were undertreated with RI (primary-PCI and thrombolysis) respect to
younger ones (38.5% vs 13.2%, p<0.0001) and with life-saving therapy such
as beta-blockers and ACE-inhibitors in hospital and during follow-up. In hos-
pital mortality and combined end-point (death+reinfarction+stroke) rates were
higher in older pts with respect to younger ones (26.2% vs 5.8%, p<0.0001;
28.1% vs 7.8%, p<0.0001, respectively). At 1-year we found that older pts still
maintained a significant poor prognosis (death: 42.6% vs 10.6%, p<0.0001;
death+reinfarction+heart failure+angina: 55.2% vs 29.8%, p<0.0001). Adjust-
ing for clinical and haemodynamic parameters, older pts presented a higher
mortality and combined end-point at 1-year rates (OR 4.21, 95%CI 3.15-5.62;
OR 2.03 95%CI 1.60-2.58 respectively).
Conclusion: Advanced age is an independent predictor of prognosis indepen-
dently of clinical and haemodynamic profile of high risk patient with AMI. Older
patients seem to be excluded by aggressive therapy of AMI. To reduce their
elevated mortality new methods for increasing the use of reperfusion therapy in
this subgroup of patients should be planned.

P634 Prognostic importance of rest electrocardiogram for a
large population of coronary care unit-patients (CCU):
a one year follow-up

D. Westin', U. Stenestrand 2 , L. Wallentin 3 , E. Swahn 2 .'Dept. of Cardiology,
Linkoping; 2 Univ. Hospital, Dept. of Cardiology, Heart Center, Linkoping;
3 Cardiothoracic Center, Univ. Hospital, Dept. of Cardiology, Uppsala, Sweden

Background: The aim of this study was to investigate the prognostic impor-
tance of an admission-ECG, on in-hospital and 1-year mortality.
Methods: The Swedish Register of Cardiac Intensive Care (RIKS-HIA) con-
tains data collected on case record forms including 100 variables for each pa-
tient. A total of 167302 patients with chest pain as the cause of CCU-admission
were divided, from an admission standard ECG taken at rest, into eight ECG-
groups; normal ECG, ST-depression (STD), ST-elevation (STE), new Q-wave,
left bundle branch block (LBBB), T-inversion, old Q-wave and other pathology.
Study end points, in-hospital and 1-year-mortality, were studied by merging the
RIKS-HIA database with The National Cause of Death-register. Multiple covari-
ate Cox-regression analysis was used to identify any variable with a significant
influence on mortality.
Results: Patients with abnormal ECG findings were older and risk factors were
more common compared to the normal ECG-group (p<.001). The proportion
of previous heart disease was significantly higher in the abnormal ECG-groups
compared to normal ECG, with some exceptions for STE and new 0-wave
groups. The normal ECG-group had the lowest in-hospital and 1-year mor-
tality (0.7 and 3.5%). New 0-wave and STE had the highest incidence of
in-hospital mortality (12.2 and 8.5% respectively), though all abnormal ECG-
groups showed significantly (p<.001) higher mortality than normal ECG. 1-year
mortality was high for new Q-wave (19.9%) and STE (15.6%) but compared
to in-hospital mortality the incidence was increasing more for LBBB (6.6 to
22.0%), STD (4.5 to 15.7%) and other pathology (5.1 to 14.7%). Relative ratios
for 1-year mortality using multiple covariate Cox-regression were for normal
ECG 1.0, T-inversions 1.47, old Q-wave 1.58, other pathology 2.22, STD 2.25,
LBBB 2.53, STE 2.97 and new Q-wave 3.32.
Conclusion: A first rest-ECG in patients with chest pain can be used as a
prognostic instrument for 1-year mortality. A normal ECG is predictive of a good
prognosis whereas LBBB, new 0-wave, STE and STD had the highest mortality
during follow-up.
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P635 Platelet expression of GP Ilb/Illa and P-selectin and its
relation to platelet aggregation early after
percuteneous coronary intervention (PCI)

E. Bernardo', A. Fernandez-Ortiz 2 , D.J. Angiolillo', M.E. Viveros',
C.F. Barrera', S. Vazquez', F. Alfonso 3 , C. Macaya 3 . 1 Cardiovascular
Research Laboratory, 2 Coronary Care Unit, 3 Invasive Cardiology Unit,
Hospital Clinico San Carlos, Madrid, Spain

Background: Platelets are key elements in early thrombotic events following
PCI. Besides platelet-platelet aggregation, signalling transduction in activated
platelets lead to expression of adhesion molecules on its surface and release
of coagulation factors from platelet granules. Herein, we souhgt to determine
the relation between fibrinogen binding to activated GPllb/Illa and P-selectin
surface expression and platelet aggregation following PCI.
Methods: Blood samples from 32 consecutive pts were obtained before and
at 1, 4, and 24 hours after coronary stenting. Platelet activation was assessed
by measuring GPIIb/Ilia (anti-human fibrinogen FTIC) fibrinogen binding and P-
selectin (CD62-PE) surface expression in stimulated platelets (2µM ADP) using
whole blood cytometry. Platelet aggregation was measured using light transmit-
tance aggregometry with 6 p.M ADP as agonist. Pts were divided into 2 groups
according to GPIIb/Ilia receptor fibrinogen binding. Pts having a percentage of
fibrinogen positive platelets in 3 or more samples (baseline, 1, 4, 24h) above
or below the median were considered as having high (group H, n=15 pts; 12
males, age 64 ±9y) or low (group L, n=17 pts; 16 males, age 61±l ly) platelet
activation. All pts were on aspirin treatment (1 00mg/day) and received 300 mg
clopidogrel loading-dose at procedure time. Pts receiving GPIIb/llla inhibitors
were excluded.
Results (mean±SD): Platelet aggregation was significantly higher in group
H than L, at 1 hour (58±14% vs 46±18%; p=0.04) and 4 hours after PCI
(46±17% vs 33±16%; p=0.04). P-selectin expression was higher in group H at
4 hours (29±11% vs 17±7%; p= 0.003) but not at 1 hour (38±16% vs 29±13%;
p= 0.1) following PCI. After 24hours, a trend towards higher P-selectin expres-
sion (31±15% vs 18±12%; p=0.2) and less platelet inhibition (40±24% vs
26±16%; p=0.07) was found in group H compared to group L. No difference
in platelet count was observed between the two groups.
Conclusions: Pts having an increased GPIIb/Ilia activation following PCI have,
in addition to less inhibition of platelet aggregation, an enhanced platelet sur-
face P-selectin expression. These data suggest that antiplatelet therapy other
than GP Ilb/llla receptor antagonist may be necessary to improve clinical out-
come following coronary interventions.
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P636 Prevalence of HPA-2 and VNTR platelet glycoprotein lb
a polymorphisms in patients with angiographically
documented coronary artery disease

V. Matosl, T. Fidalgo 2 , P. Martinho 2 , H. Oliveira 3 , A.M Leitao Marques 3 ,

G. Tamagnini 2 , A. Gonsalves 3 . ' Centro Hospitalar de Coimbra, Cardiology,
COIMBRA, Portugal; 2 Centro Hospitalar Coimbra, Hematology, Coimbra,
Portugal; 3 Centro Hospitalar Coimbra, Cardiology, Coimbra, Portugal

Platelet GP lb-IX-V complex receptors play a key role in primary haemostasis
and in the development and progression of obstructive coronary artery disease
(CAD). Two polymorphisms of GP lba are hypothesised to facilitate platelet
adhesion and therefore increasing thrombotic risk. Our objective was to investi-
gate their prevalence in a case-control study in patients with angiographic doc-
umentation of CAD.We studied 690 patients(pts) referred to the Catheterization
Laboratory for coronary angiography (mean age 61 f 10 years, 67,5% males).
Diagnoses: heart valve disease in 15,5%, acute coronary syndromes in 26,2%
and stable angina in 58,3% of pts. HPA-2 and VNTR genotype were identified
by polymerase chain reaction (PCR)/enzymatic restriction and PCR/direct elec-
trophoresis. Statistical analysis was performed with SPSS software. Discrete
variables were compared with x2 test and continuous variables were compared
with Student t test. Odds ratios and confidence intervals (CI) were calculated.
Cases were 386 pts (55,9%) with coronary artery disease (CAD +) and con-
trols were 304 pts (44,1%) without coronary artery disease (CAD -). Pts with
CAD were older (62 ± 10 vs. 60 ± 10 years; p= 0,03) and more frequently
male (79% vs. 21%, p=0,0001). The frequencies of HPA, VNTR genotypes and
prothrombotic alleles (b of HPA-2 and B of VNTR) were not statistically different
between cases and controls (table).

HPA-2 	 VNTR

a/a a/b 	 b/b B/C C/C 	 C/D DID B/D BB
CAD+ 	 75,6 23,3 	 1 20,5 63,5 	 10,6 2,3 	 2,1 	 1
CAD- 	 79,6 19,7 	 0,7 18,1 67,4 	 10,5 1 	 2 	 1
p value 0,4 0,7
alleles(%) 	 a b No B B
CAD+	 75,6 24,4 76,4 23,6
CAD- 	 79,6 20,4 78,9 21,1
p value 	 0,2 0,4
Odds Ratio(95%CI) 	 0,79(0,55-1,14) 0,86(0,6-1,24)

Genotype and allele frequencies of HPA-2 and VNTR polymorphisms

These results were similar in patients younger and older than 60 years. We con-
cluded that the presence of HPA-2 or VNTR polymorphisms did not increased
the risk of angiographically documented coronary disease in this population.

P637 Platelet GP Ilb/Illa and non -receptor tyrosine kinases
pp60 c-src and pp125FAK in patients with advanced
pulmonary hypertension

NY. Maeda', S.P. Bydlowski 2 , A.A.B. Lopes 3 . t Pro-Sangue Foundation, Lab.
of Vaso-occlusive Disease, Sao Paulo, Brazil; 2Prd-Sangue Foundation, Sao
Paulo, Brazil; 3Heart Institute, Sao Paulo, Brazil

Altered platelet function has been reported in pulmonary hypertension (PH)
with "exausted" platelets being detected in some instances. In view of the cen-
tral role played by glycoprotein Ilb/Ilia (GP Ilb/Ilia) in platelet physiology, we
decided to analyze the behaviour of GPIIb/IIIa and two important signalling
molecules, pp60c-src and ppl25FAK in four adult patients with advanced PH in
whom decreased platelet aggregation was observed. Platelets were analyzed
at rest and following thrombin-stimulation. Platelet cytoskeleton was analyzed
as the Triton-insoluble fraction. Proteins were semiquantified by densitomet-
ric analysis of luminographs after Western immunoblotting. Total platelet GP
llb/Ilia and its attachment to platelet cytoskeleton following stimulation was 40%
decreased in patients in comparison with normals. This was associated with
a 30% reduction in phosphorylated pp125FAK (P-pp125FAK) in comparison
with controls following thrombin-stimulation, although total platelet pp125FAK
was not decreased. In patients, platelet levels of pp60c-src and phosphory-
lated pp60c-src (P-pp60c-src) were close to normal at rest and following stim-
ulation. P-pp60c-src increased approximately 45% after stimulation in both
groups. Platelet pp60c-src phosphorylation was an activation-independent phe-
nomenon, with considerable amounts of P-pp60c-src being present in rest-
ing platelets in patients and controls. In contrast, negligible amounts of P-
pp125FAK were present in unstimulated platelets. Our findings suggest that
altered platelet function in these patients was partly due to abnormal content
and physiology of GPIIb/Ilia. In particular, since pp125FAK phosphorylation is
a GPIIb/Ilia-mediated phenomenon, reduced platelet GPIIb/Ilia may have ac-
counted for reduced levels of P-pp125FAK following thrombin stimulation.
Supported by FAPESP

P638 Transient coronary occlusion stimulates microvascular
platelet deposition in remote myocardium

J.A. Barrabes 1 , D. Garcia-Dorado 2 , M. Mirabet 2 , B. Soriano', F. Padilla 2 ,

L. Trobo 2 , J. Soler-Soler 2 . t Hospital General Vail d'Hebron, Servicio de
Cardiologia, Barcelona, Spain; 2Hospital General Vail d'Hebron, Servicio de
Cardiologla, Barcelona, Spain; 3Hospital General Vail d'Hebron, Dept. de
Medicina Nuclear, Barcelona, Spain

Acute coronary syndromes are associated with activation of circulating platelets
and with the development of a systemic inflammatory response. These phe-
nomena may lead to increased endothelial adhesiveness and thrombogenicity
of the macro and microvasculature in remote territories, with potential adverse
consequences. In the present study, we aimed to investigate the magnitude of
microvascular platelet deposition in a remote myocardial region after a transient
coronary occlusion, and its association with the thrombotic activity at the culprit
lesion and with the severity of myocardial damage in the reperfused zone.
Methods: Nine thiopental-anesthetized, open-chest pigs (34 ± 2 kg), in which
platelets had been labeled with 99mTc and re-injected on the previous day,
were submitted to catheter-induced mechanical injury of the left anterior de-
scending coronary artery (LAD) followed by a 48-min ligation and two hours
of reflow. Then, the heart was excised and the aortic root perfused for sev-
eral minutes to wash the coronary vasculature. Myocardial platelet content was
assessed by gamma counting of samples (3.6 ± 0.1 g) from reperfused my-
ocardium and from myocardium supplied by the right coronary artery. Neu-
trophil content was quantified by measuring the myeloperoxidase (MPO) activ-
ity, and infarct size by triphenyltetrazolium chloride staining.
Results: Animals had 10 ± 3 cyclic flow reductions in the LAD during the reper-
fusion period. Platelet content (x107/g) in the control and ischemic zones aver-
aged 1.42 ± 0.16 and 4.27 ± 0.93, respectively (P=0.008), MPO activity was
0.13 ± 0.05 and 0.25 ± 0.07 U/g, respectively (P=0.07), and infarct size av-
eraged 5.6 ± 1.2% of ventricular mass. Platelet content in the control region
was not associated with the number of cyclic flow reductions in the LAD, but
was correlated with platelet content (r=0.74, P=0.02) and MPO activity (r=0.56,
P=0.12) in reperfused myocardium, as well as with infarct size (r=0.72, P=0.03).
Thus, the results suggest that transient coronary occlusion stimulates an ac-
tive microvascular platelet deposition in remote myocardium, whose magnitude
correlates with the severity of ischemic injury.

P639 Abnormal platelet Na+/H* exchanger activity in patients
with cardiac syndrome X is not associated with platelet
activation in vivo

E. Romagnoli 1 , G.A. Lanza', E. De Candia 2 , R. De Cristofaro 2 , A. Sestitot,
R. Landolfi 2 , F. Crea 1 , A. Maseri 1 . t Policlinico A. Gemelli, Istituto di
Cardiologia, Rome, Italy; 2Policlinico A. Gemelli, Istituto di Semeiotica Medica,
Rome, Italy

An enhanced activity of the Na*/H* countertransport has previously been sug-
gested in red blood cells of patients with syndrome X (SX). In this study we
investigated whether the activity of the Na*/H* exchanger (NHE) is also in-
creased in platelets of SX patients and whether this abnormality is associated
with platelet activation in vivo.
The activity of platelet NHE was evaluated in 21 SX patients (12 women, 9
men; age 59±7 years)and in 18 matched controls (8 women, 10 men; age
54±5 years) by measuring the ra 'of cytoplasmic pH recovery of BCECF-
loaded platelets in response to t1tfferent degrees of acid loading, obtained by
platelet exposure to increasing'sodium propionate concentrations. A significant
linear correlation between the intracytoplasmic pH value reached with increas-
ing cytoplasm acidification (pHi) and the maximal velocity of platelet pH recov-
ery (Delta-pHi, which reflects NHE activity) was found in all subjects of both
groups. The slope of the regression curve and the Delta-pHi value intercept at
pHi=6.6 on the regression curve were calculated for each patient and control by
linear regression analysis. Delta-pHi in response to increasing acid loading re-
sulted significantly higher in SX patients, compared to controls (0.75±0.29 vs.
0.5±0.23, respectively, p=0.01); accordingly, the intercept Delta-pHi value at
pH=6.6 was also significantly increased in SX patients (0.24±0.1 vs. 0.17±0.1
in patients and control, respectively, p<0.05). There was no evidence of in-
creased platelet activation in vivo in SX patients, since no significant difference
was observed in 24-hour urinary 1 1-dehydro-TXB2 excretion between patients
(median 920 pg/mg creatinine, range 358-3625, n=15) and controls (median
765 pg/mg creatinine, range 498-1175, n=15) (Mann-Whitney, p=0.32, NS).
Thus, our data show increased platelet NHE activity in response to acid load-
ing in SX patients, suggesting a possible role of NHE abnormalities in the
pathophysiology of this syndrome. The increased platelet NHE, however, did
not seem to be associated with platelet activation in vivo.
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P640 Persistent increased of sympathetic tone after
thrombolysis is associated with angiographic
no-reflow phenomenon

0. Manfrini 1 , C. Pizzi 1 , M. Metalli 2 , R. Bugiardini 1 . 1 University of Bologna,
Med. Intern., Cardioangiol., Epatol., Bologna, Italy; 2 lmola, Ospedale Nuovo,
Bologna, Italy

Background: Prolonged ischemic injury evokes sympathetic reflexes that re-
sult in alpha-adrenergic microvascular constriction. We assessed the hypoth-
esis that changes in autonomic nervous system activity may contribute to the
no-reflow phenomenon following thrombolysis (TL).
Methods: We studied 59 pts with diagnosis of acute myocardial infarction, ad-
mitted to CCU, and treated with medical therapy (including beta-blockers) and
systemic TL (rt-PA) within 6 hrs from the onset of symptoms. At admission pts
underwent 24 hrs ECG-Holter monitoring for evaluating frequency domain mea-
sures of heart rate variability. Measurements were done before TL (Ti), and 30
minutes (T2) and 24 hours (T3) after TL. Low (LF: 0.04-0.15) and high frequen-
cies (HF: 0.15-0.40) were assumed to be the expression of sympathetic and
parasympathetic activity, respectively. LF/HF ratio was used to estimate the
overall autonomic nervous system balance. Clinical correlates of successful
reperfusion were considered the occurrence of >50% reduction of ST segment
elevation within 90 minutes and/or a CK-MB peak within 12 hours from the on-
set of TL. Pts performed diagnostic coronary angiography within 7 days from
admission.
Results: 49/59 pts showed clinical signs of reperfusion. At angiography they
were found to have a TIMI flow grade 3 in the infarct related artery (Gi ). The re-
maining 10 pts did not show clinical signs of reperfusion. Angiography showed
a TIMI flow grade 1-2 (G2). Residual coronary stenosis following TL were com-
parable in G1 and G2. At Ti, LF/HF ratio was not significantly different in G1
and G2 (5.6 ± 2.7 and 5.4 ± 2.9, respectively). At T2, LF/HF was dramatically
increased (sympathetic activation) in G1 and G2 pts (9.2 ± 1.7 and 12.1 f 2.7,
respectively; p <0.001). At 13 LF/HF was still high in G2 but not in G1 (7.5 f
1.2 vs 1.9 ± 1.1; p <0.001).
Conclusions: (1) Persistent increased of sympathetic tone after TL is asso-
ciated with angiographic no-reflow phenomenon (TIMI flow grade 1- 2) of the
infarct related coronary artery. (2) Cardiocardiac sympathetic reflexes may re-
sult in alpha-adrenergic microvascular constriction, which may contribute to no-
ref low phenomenon after TL. (3) Alpha-adrenergic blockers might be beneficial
in improving coronary blood flow following acute myocardial infarction.

P641 Regulation of local fibrinolytic activity in vivo in man

T. Hrafnkelsdottir 1 , U. Waltz, T. Gudnason 2 , C. Jern 2 , S. Jern 2 . 1 Department
of Medicine, Clin Experimental Research Laboratory, Goteborg, Sweden;
2 Clinical Experimental Resch Laboratory, Department of Medicine, Goteborg,
Sweden

Background: Tissue-type plasminogen activator (tPA) is the key enzyme of the
endogenous fibrinolysis. The endothelium is the main source of tPA in plasma
and stimulation of its release may be a physiologic counter-regulatory mecha-
nism to prevent formation of occlusive intraluminal thrombi. However, free active
tPA is rapidly inactivated by plasminogen activator inhibitor-1 (PAI-1), which is
found in molar excess in plasma. We now investigated in a large invasive study
how the local availability of free active tPA is regulated during basal and stimu-
lated conditions.
Methods: Ninety-six healthy subjects participated in an invasive perfused-
forearm study. Local release of fibrinolytic proteins was assessed by arterio-
venous concentration gradients and plasma flow, at baseline and during stim-
ulation by sodium nitroprussid (SNP; 10 µg/mUmin), methacholine chloride
(Mch; 4µg/mUmin), and desmopressin (DDAVP; 70 ng/mUmin).
Results: In the morning there was a low-rate continuous secretion of tPA anti-
gen in the order of 80 fmol/min/L tissue. At noon, tPA release had increased
by 45% and the free tPA fraction rose 3-fold. In spite of a 5 to 10-fold mo-
lar excess of the arterial input of active PAI-1, between 34% and 72% of the
released tPA remained in its free active form. Stimulation by SNP, Mch, and
DDAVP induced a 3 (p=0.04), 6 (p<0.0001), and 12-fold (p<0.0001) increase
in local tPA release, respectively. Again, despite a large arterial supply of PAI-1,
a even greater proportion of the released tPA appeared in the free tPA fraction
which increased 5.5 (p=0.01), 8.5 (p<0.01), and 18-fold (p<0.0001), respec-
tively. The correlation between the total tPA release and increments in free
tPA became stronger as the release rate of tPA increased (r=0.38, p<0.05 to
r=0.85, p<0.001), indicating that total tPA was the major determinant of free
tPA production, while PAI-1 input had a diminutive influence on the availability
of free tPA.
Conclusion: During high release rate of tPA from the vascular endothelium the
free active fraction of tPA increases profoundly and tPA is not inactivated de-
spite a several-fold molar excess of PAI-1. Thus, the magnitude of the activation
of the local fibrinolytic system in response to stimulation is mainly determined
by the capability for tPA release and not the level of circulating PAI-1.

P642 Effect of delapril-manidipine combination versus
irbesartan-hydrochlorothiazide combination on
fibrinolysis in hypertensive diabetic patients

R. Fogari, A. Mugellini, A. Zoppi, G. Derosa, A. Rinaldi, P. Preti. IRCCS
Policlinico S.Matteo, Internal Medicine and Therapeuthic, Pavia, Italy

Aim: to compare the effect of delapril-manidipine combination vs irbesartan-
hydrochlorothiazide combination on plasma tissue plasminogen activator (t-PA)
and inhibitor 1 (PAI-1) activity in hypertensive type 2 diabetic patients.
Methods: after a 4 weeks placebo run-in period 80 hypertensive patients (DBP

95 < 105 mm Hg) with well controlled type 2 diabetes were randomized to
delapril 30 mg o.d. or irbesartan 150 mg o.d. for 8 weeks: then manidipine 10
mg o.d. was added to delapril and hydrochlorothiazide 12,5 mg o.d. was added
to irbesartan for further 8 weeks. The last day of the placebo run-in period, of
the monotherapy period and of combination therapy period blood pressure was
measured and a blood sample was taken to evaluate plasma PAI-1 and t-PA
activity (at the same hour in the morning).
Results: the results of the study are shown in the table.

Placebo Delapril Delapril + Manidipine Placebo Irbesartan Irbesartan + HCTZ

SBP (mmHg) 161.9 144.5** 	 131.9*** 	 160.8 	 144.8**	 132.3***
DBP (mmHg) 101.8 88.8** 	 80.0**" 	 100.9 	 90.1 ** 	 81.5***
PAI-1 (IU/ml) 	 25.5	 15.4* 	 14.9* 	 26.1 	 30.4 	 33.2
t-PA (IU/ml)	 0.49 	 0.50	 0.8*	 0.47 	 0.46 	 0.30*

* p < 0.05 ** p< 0,01 *** p<Q,001 vs placeboHCTZ = hydrochlorothiazide

Conclusion: these results suggest that in patients with imparied fibrinolysis an
ACE inhibitor - Ca antagonist combination could improve the fibrinolytic bal-
ance more than the single drugs and more than an Angio II antagonist - hy-
drochlorothiazide combination. It represents a further indication to the use of
ACE inhibitor - Ca antagonist combinations in hypertensive diabetic patients,
where it is diffcult to reach the required blood pressure target with a single
drug.

P643 Differential regulation of plasminogen activator
inhibitor type 1 expression by statins in human
vascular smooth muscle cells

J. Lohrmann 1 , G.N. Frankel, K. Peter', B.E. Sobel 2 , C. Bode 1 , T.K. Nordt 1 .

t University of Freiburg, Department of Cardiology, Freiburg, Germany;
2 University of Vermont, College of Medicine, Burlington, United States of
America

Background: Plasminogen activator inhibitor type 1 (PAI-1) has been estab-
lished as an independent risk factor for cardiovascular disease. HMG CoA re-
ductase inhibitors are known to induce other beneficial effects besides inhibiting
synthesis of cholesterol. So far, no comparison of all clinically used statins with
respect to their ability to modulate pathologically increased PAI-1 expression
has been reported. Therefore, this study was designed to characterize poten-
tial statin-mediated modulation of PAI-1 synthesis in human vascular smooth
muscle cells (HVSMC) known to play a pivotal role in atherogenesis.
Methods: HVSMC (passages 4-7) from healthy donors were exposed to se-
lected concentrations (0, 0.1, 1, and 10 µM) of statins in the presence or ab-
sence of 1 ng/ml TGF-O known to be involved in atherogenesis and to be one
of the most potent agonists of PAI-1 expression. PAI-1 protein concentration in
conditioned media was quantified by ELISA, PAI-1 gene expression by North-
ern blotting.
Results: After 24 h, PAI-1 protein concentration decreased by up to 12%
with pravastatin (p=ns), 37% with simvastatin (p=0.018), 39% with lovastatin
(p=0.003), 44% with atorvastatin (p=0.003), 46%with fluvastatin (p=0.014), and
50% with cerivastatin (p=0.027) in the presence of TGF -fs (each n=9), concomi-
tantly with decreased PAI-1 gene expression (n=3). In contrast, under basal
conditions PAI-1 expression was not significantly affected by statins. Total pro-
tein concentration was not altered in either case. In time-course experiments
(4, 12, 24, 48, and 72 h), the inhibitory effect of statins increased overtime and
was maximal at 72 h (n=3).
Conclusion: Thus, the clinically used statins differ substantially in their abil-
ity to reduce pathologically increased PAI-1 expression. By selecting specific
statins and by developing corresponding derivatives the beneficial effect of
statins in cardiovascular disease may be potentiated in patients with concomi-
tantly increased PAI-1 expression.
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P644 Unjustified prehospital fibrinolytic therapy using
different means of electrocardiogram diagnosis of
myocardial infarction

E.J.P. Lamfers 1 , T.E.H. Hooghoudt 2 , A. Uppelschoten 2 , P.W.J. Stolwijk 3 ,

E. Boersma 4 , M.L. Simoons 4 , F.W.A. Verheugt 5 . ' Nijmegen, Netherlands;
2Canisius Wilhelmina Hospital, Cardiology, Nijmegen, Netherlands; 3Hospital
Rijnstate, Cardiology, Arnhem, Netherlands; 4 University Hospital Dijkzigt,
Cardiology Dept., Rotterdam, Netherlands; 5 UMC St Radboud, Cardiology
Dept., Nijmegen, Netherlands

Background: Two cities in The Netherlands, Rotterdam and Nijmegen, have a
well organised prehospital fibrinolytic therapy (FT) program for acute myocar-
dial infarction (MI). Reports in the literature give an estimation of 5-10% of
patients receiving fibrinolysis without having MI, but none differentiate between
aborted MI (dynamic ECG criteria, no rise of cardiac enzymes), acute coro-
nary syndrome (ACS) and unjustified treatment. We studied the incidence of
unjustified FT using different ways of diagnosing MI in prehospital settings, and
compared the results with in-hospital treated patients (Arnhem).
Methods: In Nijmegen ECG's of patients with chest pain are made by the am-
bulance staff, and transmitted to the CCU using a transtelephonic data trans-
mission system. The diagnosis is confirmed by the attending cardiologist, if
more than 0.6 mV of ST-elevation is seen. In Rotterdam acute MI is confirmed if
more than 0.3 mV ST-elevation in at least more than 2 precordial leads or more
than 0.4 mV ST-elevation in at least more than 2 extremity leads are measured
by a mobile computer system. Unjustified FT was retrospectively assessed if
there was no rise in cardiac enzymes and a diagnosis of aborted MI or ACS
could be ruled out.
Results: (table). In-hospital therapy does not differ in unjustified FT compared
to prehospital FT (p=0.33).

Unjustified FT

	

patients 	 unjustified FT 	 mean ST-elevation

Rotterdam 	 118 	 211.7%) 	 0.96 mV
Nijmegen 	 132 	 2)1.5%) 	 1.20 mV
Arnhem 	 269	 1 (0.4%) 	 0.84 mV

Prehospital (Rotterdam & Nijmegen)and in-hospital (Arnhem) strategy, and unjustified FT

Conclusion: Computer and cardiologist assisted ECG diagnosis of MI result
in a similar incidence of unjustified FT and does not differ significantly from
in-hospital FT. Our data support the use of simple computer diagnosis of MI
leading to a further shortening of delay.

P645 The problems of evaluating computer-based analysis
of paediatric electrocardiograms

R M. Hamilton 1 , A B. Houston 2 , K. McLeod 2 , P W. Macfarlane'. t Glasgow
Royal Infirmary, Medical Cardiology, Glasgow, United Kingdom; 2Royal
Hospital for Sick Children, Department of Medicine, Glasgow, United Kingdom

Introduction: Computer analysis of paediatric ECGs is a relatively neglected
area. There are few paediatric cardiologists skilled in ECG analysis and hence
it is difficult to evaluate computer-assisted reporting techniques.
Aim: The aim of this study was to evaluate the performance of the Glasgow
program in a paediatric population by comparing the computer interpretations
of RVH and LVH with those of two paediatric cardiologists.
Methods: 984 ECGs were recorded on both inpatients and outpatients, rang-
ing in age from the first day of life to 18 years. The cardiologists were given the
12-lead ECG traces together with the age and sex of the child with the com-
puter interpretation and all other remaining information removed. In 671 ECGs,
the clinical indication for the ECG was available and this was shown on the
ECG; the remaining 313 ECG5 had no further information available and were
reported 'blind' without the clinical indication, e.g. atrial septal defect.

Sensitivity and specificity of program versus the cardiologists

RVH	 LVH

Cardiologist	 1 	 2	 1 	 2

Reported blind? 	 Yes	 No 	 Yes 	 No	 Yes 	 No	 Yes	 No

No. of cases	 19 	 117 	 19	 100 	 17 	 62 	 11	 44
Sensitivity (%) 	 63.2 	 37.6 	 57.9 	 44.0 	 41.2 	 32.3 	 25.0	 36.4
Specificity (%) 	 98.0 	 94.9 	 97.6 	 95.1 	 97.3 	 96.9 	 96.0 	 96.3

Results: The sensitivities and specificities of the program are shown in table
1. The cardiologists were designated '1' and '2' and the results subdivided ac-
cording to whether or not ECGs were reported blind. 'RVH' and 'LVH' include
definite, probable and possible hypertrophy. The performance of the program
was markedly better when compared with the cardiologists reporting blind (ex-
cept for LVH by cardiologist 2) than when the cardiologists were provided with
the clinical indication. There were also differences between the two cardiolo-
gists which were most pronounced for the reporting of LVH blind.

Conclusion: The results of this study illustrate the difficulties in evaluating com-
puter software. The sensitivity of the program varies from 37.6% to 63.2% for
RVH and from 25.0% to 41.2% for LVH. The specificities are much more con-
sistent (from 94.9% to 98.0% for RVH and from 96.0% to 97.3% for LVH).

P646 PRIME-ECG mapping in the diagnosis of acute
myocardial infarction

R. Blank', H. Darius' , M. Riess, H. Vermohlen 1 , A. Victor 2 , J. Meyer".
t University Mainz, II. Medical Clinic, Mainz, Germany; 2 University Clinic
Mainz, Institute of Medical Statistics, Mainz, Germany

Introduction: In up to 50% of patients with acute coronary syndromes (ACS)
the classical 12-lead ECG shows no pathological findings. Several other ECG
modifications were developed to raise diagnostic sensitivity for coronary is-
chemia; e.g. in the 70s the principal of surface mapping. Recently, a fully au-
tomated system has been developed in order to make daily use and diagnos-
tic easier. The aim of this study was to evaluate sensitivity and specificity of
Prime-ECG in patients with acute coronary syndrome admitted to an emer-
gency room.
Methods: We included 41 patients; 20 patients with proven acute myocardial
infarction (defined as Tn-T positive and/or elevated CK values).
PRRIME-ECG recordings (BPSM-System; Meridian Medical Technologies) us-
ing a vest with 80 electrodes - including the classical 12-lead ECG - were taken
at time of enrolment (time 0) and 3 and 6 hours thereafter (time 3/time 6) al-
ways simultaneous with analysis of CK and troponin T (Tn-T). The extent of the
ischemic area was defined as the number of leads showing ST-segment devia-
tions > +1 mV or < -0.5 mV if analysed according to manufacturers instructions.
Results: The results are shown in the table below (Se: Sensitivity/Sp: Speci-
ficity).

St-deviations Positive Markers of Cardiac Ischemia Negative Markers of Cardiac Ischemia
(number n) 	 (number n)

< +1 mV	 8	 10 (Sp: 48%)
>+1mV 	 12(Se:60%) 	 11

> -0.5 mV 	 7 	 8 (Sp: 38%)
<-0.5 mV 	 13 (Se: 65%) 	 13

Conclusions: In our series of patients admitted to an emergency room the
PRIME-ECG exerted a low sensitivity and specificity in the diagnosis of acute
myocardial infarction. With regards to the higher diagnostic costs and time de-
mand the Prime-ECG seems to be less advantageous than biochemical mark-
ers for daily routine in an emergency room setting.

P647 Can "P"-wave wavelet analysis predict atrial fibrillation
post CABG surgery?

V. Vassilikos 1 , G. Dakos 1 , I. Chouvarda 2 , N. Maglaveras 2 , S. Mochlas 3 ,

P. Spanos 4 , K. Pappas', G. Louridas 3 . 1 AHEPA Hospital, Cardiac,
Thessaloniki, Greece; 2Aristotle University, Medical Informatics,
Theassaloniki, Greece; 3Aristotle University, Cardiac, Thessaloniki, Greece;
4Aristotle University, Cardiac Surgery, Thessaloniki, Greece

The aim of this study was to evaluate the predictive value of the P wave wavelet
analysis for the development of postoperative atrial fibrillation (PAF) in CABG
patients.
Methods: The P wave was analyzed using the Morlet wavelet in 37 patients
who underwent successful CABG surgery. Group A consisted of 13 pts, mean
age 67.2 ± 6.3, who developed post-CABG PAF and Group B consisted of 24
pts, mean age 63.2 ± 8.3, who remained arrhythmia free. Recordings using a
3-channel digital recorder (Galix Biomedical Instrumentation, Inc. USA) were
obtained from all patients at resting conditions for 10 minutes. All ECGs were
digitized with a sampling frequency of 1000Hz. Using a custom-made software
wavelet parameters expressing the mean and peak energy of the P wave were
calculated for each ECG orthogonal lead (X,Y,Z) and the vector magnitude
(VM) at three frequency bands (200-160Hz, 150-100Hz and 90-50Hz). The P
wave duration was also measured in these axes. Multiple regression analysis
and the boot-strapping technique based on these parameters were used for
the calculation of the pathologic cut-off point value. Sensitivity (Sn), specificity
(Sp), positive and negative predictive value (PPV, NPV) were also calculated.
Results: The pathologic cut-off point value was calculated at -1.64. This led to
a Sn 92.3%, Sp 87.5%, PPV 80% and NPV 95.4%.
Conclusion: The P wave Morlet wavelet analysis is a very sensitive and spe-
cific method in distinguishing patients who are going to develop atrial fibrillation
after CABG surgery.
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P648 Reconstruction of 12-lead electrocardiograms from
reduced lead sets

S. Nelwan', J.A. Kors 2 , S.H. Meiji, M.L. Simoons 3 , J.H. van Bemme1 2 .

'ROTTERDAM, Netherlands; I Erasmus University, Dept. of Medical
Informatics, Rotterdam, Netherlands; 3 University Hospital Rotterdam,
Department of Cardiology, Rotterdam, Netherlands

Background: In clinical practice, continuous recording of all leads of the 12-
lead ECG is often not possible. We wanted to assess how well the 12-lead ECG
can be reconstructed from a subset of leads and how well lead reconstruction
performs over time.
Methods: Two sets of 12-lead ECGs were used, one consisting of 2372 10-
second ECGs and the other consisting of 234 24-hour ECG recordings. These
sets were divided in equally-sized training and test sets. Precordial leads were
systematically removed, and for all lead subsets including both limb leads and
at least one precordial lead, the missing leads were reconstructed using gen-
eral and patient-specific reconstruction. Reconstruction performance was mea-
sured by correlation between the original and reconstructed leads, by average
and maximum absolute ST-differences, and by agreement when a clinical de-
cision rule was applied. Reconstruction performance over time was evaluated
using the 24-hour recordings.
Results: Reconstruction accuracy was high (correlation >0.98, ST-difference
<301iV, agreement >99%) with general reconstruction for lead sets with one or
two precordial leads removed, but was less satisfactory when more leads were
missing. Patient-specific reconstruction performed well when up to 4 precor-
dial leads were removed (correlation >0.98, ST-difference <19µV, agreement
>99%). When reconstruction coefficients derived from one set were applied to
the other set, similar results were obtained. Patient-specific reconstruction per-
formance initially slightly decreased and then stabilized over time, but remained
much better than general reconstruction after 24 hours.
Conclusions: Accurate reconstruction of the 12-lead ECG from lead subsets
is possible. General reconstruction allows reconstruction of 1 or 2 precordial
leads, whereas up to 4 leads can be reconstructed well using patient-specific
reconstruction.

P649 Wavelet based analysis of ventricular conduction in
post infarction patients with and without ventricular
tachycardia

V. Vassilikos', I. Chouvarda 2 , G. Dakos', N. Maglaveras 2 , S. Mochlas 3 ,

K. Pappas', G. Louridas 3 . 'AHEPA Hospital, Cardiac, Thessaloniki, Greece;
2Aristotle University, Medical Informatics, Theassaloniki, Greece; 'Aristotle
University, Cardiology Department, Thessaloniki, Greece

Wavelet analysis is a novel spectro-temporal technique which can reveal dy-
namic changes within each frequency band during the duration of the cardiac
cycle length. The aim of this study is to identify if there are any differences in
electrical conduction in post-myocardial infarction (PMI) patients with or without
history of ventricular tachycardia (VT) using the Morlet wavelet analysis.
Methods: We studied the QRS interval based on the Morlet wavelet analy-
sis in 22 PMI patients (Group A: 11 patients without history of VT, 8 males,
mean age 65±6 years - Group B: 11 patients with history of VT, 9 males, mean
age 64±5 years) and compared them with 11 normal individuals (Group C,
8 males, mean age 56±16 years). Recordings using a specially designed 3-
channel digital recorder (Galix Biomedical Instrumentation, Inc. USA) in X, Y
and Z-axes were obtained from all individuals at resting conditions for 10 min-
utes. All ECGs were digitized with a sampling frequency of 1000Hz. Using a
custom-made software the mean and maximum energies in 3 frequency bands
(200-160Hz, 150-100Hz and 90-50Hz) were calculated for the QRS complex in
the three axes X, Y, Z and in the vector magnitude (VM).
Results: There were no differences in QRS duration between Group A patients
and normal individuals. QRS complex was significantly prolonged in Y, Z and
VM axes in Group B (p<0,03) compared to normals, and in Y axis compared to
Group A. Wavelet analysis revealed decreased energy distribution in Z and VM
axes for Group A and in Y, Z and VM axes for Group B compared to normals.
These findings were similar in all frequency bands for both mean and max
energies.
Conclusions: These findings suggest that PMI patients with VT display a differ-
ent depolarization pattern compared with PMI patients without VT and normal
individuals.

P] 	 long-term ST database: reference for automated
ischaemia detection systems and for studies of
transient myocardial ischaemia

F. Jager', A. Taddei 2 , G. Moody 3 , M. Emdin°, G. Antolic 5 , A. Smrdel',
C. Marchesi 6 , R.G Mark 7 . 1 University of Ljubljana, Faculty Computer &
Information Science, Ljubljana, Slovenia; ZCNR Institute of Clinical Physiology,
Biom.Engineering - Medical Informatics, Pisa, Italy; 3 Harvard - MI. T, Div.
Health Sciences and Technology, Cambridge, United States of America;
4 CNR Institute of Clinical Physiology, Cardiology, Pisa, Italy; 5 University
Medical Center, Cardiology, Ljubljana, Slovenia; I University of Firenze,
Engineering, Systems and Informatics, Firenze, Italy; 7Beth Israel Deaconess
Medical Center, Cardiology Division, Boston, United States of America

The Long Term ST database is a result of multinational effort in the field of
annotated electrocardiogram databases. The database is a research resource
for development and evaluation of automated systems to detect transient ST
segment changes in ambulatory electrocardiograms, and for physiologic stud-
ies of transient myocardial ischemia. Ambulatory records of the database were
selected in routine clinical practice settings in the United States and Europe
between 1994 and 2000. Records were pre-processed, heart beat reference
points were determined manually, time series of diagnostic and morphologic
feature were derived, and significant transient ST segment events were anno-
tated.
Due to enormous amount of data, we used automated techniques as much as
possible. Interactive graphic editor tools and automated techniques developed
allowed to work paperless and facilitated international co-operation via the In-
ternet.
The database contains two and three-channel 24-hour annotated ambulatory
records from 80 patients (all together 86 records).
The database record files are in standard WFDB format to be consistent with
the MIT-BIH, AHA, and the European Society of Cardiology ST-T databases.
The files contain detailed clinical information for the subjects, waveform data,
true QRS annotations, ST segment annotations, and ST segment measure-
ments obtained on average heart beats. The database records are stored on
a DVD-ROM. The database is intended as a complement to the European So-
ciety of Cardiology ST-T database, and to the MIT-BIH and AHA databases.
We wish to better represent the wide variety of "real-world" data, including
long-term ambulatory records with many examples of transient ischemic and
non-ischemic ST segment events while ST segment measurements were ob-
tained on average waveforms, and to permit researchers to study physiologic
mechanisms and dynamics of transient ischemia.

P651 Signal-adapted wavelet preprocessing for support
vector machines for detection of ventricular
tachycardia

J. Jung 1 , D. Strauss', S. Siaplaouras 1 , A. Buob', G. Steidle, M. Boehm 1 .

'Medizinische Universitatsklinik, Innere Medizin Ill, Homburg/Saar, Germany;
'University of Mannheim, Faculty of Mathematics, Mannheim, Germany

The use of morphology based detection criteria may enhance specificity of
the detection of ventricular tachycardias (VT) in implantable cardioverter-
defibrillators (ICD). The aim of the study was to compare the efficacy of a VT
detection algorithm using a hybrid signal-adapted wavelet-support vector ma-
chine (SVM) to a detection scheme using correlation waveform analysis (CWA)
with best fit alignment of bipolar right ventricular electrograms (EGM).
Methods: EGM were obtained during an electrophysiological study in 10 pa-
tients (pts) (mean age: 66 years, male: 81%, coronary artery disease: 86%,
mean ejection fraction: 0.42) with inducible monomorphic VT. The filtered (10-
500 Hz) and digitized (2 kHz, 12 bit) EGM were recorded during sinus rhythm
(SR) and VT. 480 consecutive EGM (VT:240, SR:240) were analyzed. For each
pt, 8 consecutive EGM during SR and VT were used for training of SVM. CWA
and SVM were applied to the remaining 320 EGM.
Results: By using SVM, all arrhythmia episodes were classified correctly. By
using CWA, VT could not be discriminated from SR in 4/10 pts (Fig. 1).

Fig. 1: CWA vs. SVM.

Conclusions: Analysis of EGM morphology in the wavelet-domain seems to
be feasible for discrimination of SR from VT. This algorithm may contribute to
an improved arrhythmia recognition in ICD-systems.
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P652 Left ventricular ejection fraction in magnetic
resonance imaging as compared with Tc99 GSPECT

M. Pasowicz 1 , P. Klimeczek 1 , W. Tracz 2 , M. Kostkiewicz 2 , P. Podolec 2 ,

P. Banys 1 . 1 Cardiac and Vascular Diseases, 2Institute of Cardiology, The John
Paul /I Hospital, CM UJ, Krakow, Poland

Purpose: Impaired left vetricular (LV) function with decreased ejection fraction
(EF) represents a frequent finding in patients with ischaemic heart disease. The
present study aimed to assess the concordance of ejection fraction measured
by MRI and scintigraphy,
Material: 30 patients (11 women, 19 men, mean age 57 SD 8 years) underwent
MRI and Tc99 GSPECT during 3 consecutive days under the same treatment
regimen. Patients were examined with a 1.5 T Magnetom Vision MRI-Scanner
(Siemens, Erlangen, Germany). Global and segmental cardiac function were
established with cine-Gradient Echo sequences (2-chamber transversal slice
perpendicular to long axis of LV, slice thickness 8 mm) using ARGUS software.
Cardiac cavity and myocardium were delineated manually in every single slice
and phase of the cardiac cycle.
Ejection fraction in scintigraphy was assessed by gated-SPECT. Perfusion im-
ages were synchronized to electrocardiograms allowing for the measurement
of segmental and global LV function.
Results: Mean LV EF measured by MRI was 46% SD 12%, mean LV EF mea-
sured by gated-SPECT was 44% SD 14%. NS, correlation r = 0.87,

Short axis two-chamber view.

Conclusion: Ejection fraction by MRI is highly concordant with gated SPECT,
MRI is a non-invasive technique obviating the need of isotope injection.

P653 A generic approach for the integration of DICOM
worklist management in cardiology

M S. Claus, J. Riesmeier, T. Wilkens. OFFIS, Oldenburg, Germany

Introduction Today, almost all modern image acquisition devices in medicine
are equipped with a DICOM interface allowing for the exchange of DICOM im-
ages via network. In addition to the image data each DICOM object contains
patient related and administrative data (i. e. patient's name and birth date, iden-
tifiers, examination date and time). Especially identifiers and patient data are
needed to integrate the images in a picture archiving and communication sys-
tem (PACS) and/or information system. The conventional way to store this kind
of data in DICOM images is to re-enter it manually to the console of the acqui-
sition device. However, this approach cannot ensure that the data is consistent
with the information system. Furthermore, it takes time to enter the required
information several times in different systems. To avoid these problems DICOM
offers a dedicated service, called Modality Worklist Management. This service
allows a modality to query a list of scheduled procedures from an information
system. In cardiology DICOM Worklist Management is now supported by all
major manufactures of catheterisation laboratories and ultrasound devices.
Material and methods: In our project we were faced to both different medical
devices and different data models in the information systems. Therefore, apart
from the implementation of the DICOM Worklist Management we had to solve
the following issues:
— Translation of DICOM queries to SQL queries
— Freely configurable mapping of DICOM attributes and database elements
— General purpose database interface to support different database systems
Based on a freely available DICOM toolkit we developed a Worklist Manage-
ment server that allows to query "work lists" from a database via SQL state-
ments. A typical DICOM query consists of only a few matching attributes (e.g.
date and time range). Our implementation first translates this query to a cor-
responding SQL statement which returns a set of procedure identifiers. In a
second step, for each of these procedures the requested attributes are se-
lected from the database, composed to a DICOM Worklist and sent back to the
querying modality.
Conclusion The use of DICOM Worklist Management as a standardised net-
work protocol in co-operation with an SQL database showed the following ben-
efits:
— It is no longer required to enter data multiple times.
— Data inconsistencies are eliminated.
— A single program allows to communicate with different databases and modal-
ities. Attaching a new system to the network only requires to adjust the config-
uration files.

P654 Changes of baroreflex latency during parasympathetic
stimulation or inhibition support DeBoer model of
cardiovascular system

J. Simekl, D. Wichterlel, J. Kofranek 2 , V. Melenovsky 1 , J. Malik , , L. Rychlyl.
( General University Hospital, 3rd Dept. of Internal Medicine, Prague, Czech
Republic; 2 lnstitute of Pathophysiology, Prague, Czech Republic

Purpose: There is growing evidence that prolonged phase shift (PS) between
systolic blood pressure and heart rate oscillations may contribute to an un-
stable regulation of heart rate in patients with cardiac disease. Experimental
studies have shown that inhibition of vagal activity caused the prolongation of
PS and vice versa. DeBoer computer model of cardiovascular system (DBM)
is based on beat-to-beat simulation of fast vagal and slow sympathetic action.
It has already been shown that some features of the model are in agreement
with the results of experimental studies. The aim of our study was to investi-
gate whether changes of PS observed during experimental parasympathetic
inhibition or stimulation could be explained by DBM.
Methods: 5-min records of systolic blood pressure and heart rate were gen-
erated by DBM for basal, decreased and increased vagal activity (100 simu-
lations for each model setting). PS in low frequency band was assessed by
cross-spectral analysis.
Results: PS under the baseline vagal tone (-55,7° ± 2,7°) was prolonged to
-86,8° f 0,4° or shortened to -35,0° ± 4,7° by the 50% reduction or 50% in-
crease of vagal tone, respectively.
Conclusion: Results of the simulation are fully compatible with the findings of
experimental studies and broadly support the validity of DBM. Although low fre-
quency (baroreflex-related) oscillations represent resonance phenomenon due
to the sympathetic and parasympathetic interactions, corresponding changes
in baroreflex delay may be explained by the changes of parasympathetic mod-
ulation alone.

P655 Artificial neural networks versus bayesian classifiers
for risk stratification following uncomplicated
myocardial infarction

R. Bigi 1 , A. Desideri 2 , F.A. Chiarotto 3 , G.M. Toffolo 3 , D. Gregori 4 ,

L. Cortigiani 5 , S. Coscarelli 1 , L. Celegon 1 . 1 CardiovascularResearch
Foundation, Cardiology, Castelfranco Veneto, Italy; 2 Cardiovascular Research
Foundation, Cardiology Dept., Castelfranco Veneto, Italy; 3 University of
Padua, Electronics and Computer Science Dept., Padua, Italy; 4 1RCAB
Foundation, Cardiology Dept., Udine, Italy; 5 "Campo di Marte" Hospital,
Cardiology Dept., Lucca, Italy; 6Cardiovascular Research Foundation,
Castelfranco Veneto, Italy

Background and Aim: Artificial Neural Networks (ANN) are distributed net-
works of computing elements capable of identifying relations in input data that
are not apparent with common analytic techniques. Although ANN have been
applied to different problems in the diagnosis and treatment of coronary artery
disease, definite data on prognostic value are lacking. This study was aimed
to compare ANN and Bayesian classifiers in predicting outcome following my-
ocardial infarction (MI).
Methods: 18 different clinical, exercise ECG and stress echo variables by 496
patients with uncomplicated MI were retrospectively analyzed to predict the cu-
mulative end-point of cardiac death, nonfatal MI and unstable angina. Patients
undergoing revascularization were censored. Short- (200 days), medium- (400
days) and long-term (1000 days) observation intervals, including 50%, 75%
and 90% of the events and 477, 367 and 300 patients, respectively, were con-
sidered. At each interval any patient was binary assigned to the "event" or no
event" class. A Multi-layer Feedforward Network with 5-40 neurons/layer was
built-up and trained using a Back Propagation algorhythm including variable
learning rate and momentum term. The hold-out technique was used to sep-
arate training from validation set. Robust Bayesian classifier (RoC) using the
leave-one-out technique was also derived. The accuracy of both analytic tech-
niques in predicting outcome for each observation interval was compared to
that obtained by assigning all subjects to the largest class (default accuracy,
DA).
Results: 14 death, 27 nonfatal MI and 29 unstable angina occurred during
660± 549 days follow-up. The accuracy of ANN and RoC in predicting outcome
are reported in the table.

ANN RoC

DA (%) Acc (%) Acc/DA DA (%) Acc (%) Acc/DA

200 days 79 74 0.93 78 81 1.03
400 days 57 67 1.17 56 73 1.30
1000 days 61 64 1 .04 62 68 1.10

Conclusions: 1) ANN do not improve the prognostic classification of patients
with uncomplicated MI as compared to Bayesian Classifiers. 2) In particular,
short-term prognostic accuracy seems insufficient.
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P656 Dynamic SPECT with 123 1-BMIPP in patients with 	 P658 Cardiac phosphorus-31 magnetic resonance
congestive heart failure: effect of angiotensin II type-1 	 spectroscopic imaging (31 P-MRSI) in patients with
receptor blockade 	 hereditary haemochromatosis

Y. Takeishi, O. Minamihaba, S. Yamauchi, A. Fukui, M. Okuyama, N. Nozaki,
O. Hirono, I. Kubota. Yamagata University School of Medicine, The First
Department of Internal Medic, Yamagata, Japan

Enhanced washout of iodine-123 beta-methyl-p-iodophenyl-pentadecanoic
acid (BMIPP) from 30 min to 4 hr images has been reported in patients with
congestive heart failure (CHF). To investigate BMIPP kinetics in the early phase
soon after tracer injection in patients with CHF, we performed dynamic single
photon emission computed tomography (SPECT). We also examined effects of
angiotensin II type-1 (AT1) receptor blockade on BMIPP washout in CHF pa-
tients. Twenty-nine patients with CHF and ten control subjects were examined.
The consecutive 15 images of 2-min dynamic SPECT were acquired for 30 min
after tracer injection. Echocardiography was carried out in all patients to evalu-
ate left ventricular end-diastolic dimension and left ventricular ejection fraction.
In the early phase after injection (0 to 4 min), a significant amount of radioactiv-
ity exists in the blood pool. After 6 min, myocardial BMIPP images were clear,
and washout rate of BMIPP from 6 to 30 min was calculated. Washout rate (6 -
30 min) of BMIPP from the myocardium was faster in CHF than in control (8 ±
4% vs. -5 ± 3%, P < 0.01). Washout rate (6-30 min) of BMIPP from the my-
ocardium demonstrated positive correlation with left ventricular dimension (R =
0.54, P < 0.02) and inverse correlation with left ventricular ejection fraction (R
= 0.53, P < 0.02). Patients were given an AT1 receptor antagonist, candesar-
tan, for 3 to 6 months, and dynamic SPECT was repeated. Enhanced washout
rate of BMIPP from the myocardium in CHF was reduced after the treatment
with candesartan (to -1 ± 4%, P < 0.05). These data suggest that 1) enhanced
washout of BMIPP from the myocardium was observed soon after tracer in-
jection in CHF patients, 2) the activation of angiotensin II signaling pathway
is involved as an intracellular mechanism for enhanced BMIPP washout, and
3) improvement in fatty acid metabolism may represent a new mechanism for
beneficial effects of AT1 receptor blockade on cardiac function and survival in
CHF patients.

P657 Non -invasive magnetic resonance coronary artery
imaging with CLARISCAN. Results from an
international phase II trial

E. Nagel on behalf of the NC205 MC Participants. German Heart Institute,
Cardiology - CMR, Berlin, Germany

Background: The non invasive diagnosis of coronary artery disease (CAD)
with magnetic resonance techniques is burdened by a relatively low singal-
and contrast-to-noise ratio. CLARISCAN (CS) is a strictly intravascular contrast
agent based on iron. Aim of the study was to assess the efficacy and safety of
CS for use with MR for imaging of the coronary arteries.
Methods: Seventy-nine patients were recruited in 10 centers in Europe and
the United States using either breath hold or navigator techniques as different
approaches for the diagnosis of CAD. Seventy-six patients were evaluable for
safety, 73 for efficacy. Forty-five patients of the efficacy population were imaged
with breath holding techniques, the remaining 28 with navigators to suppress
breathing motion artifacts. Up to three MR-scans were performed for each pa-
tient with cumulative doses of £ 1.25 to 5.0 mg Fe/kg body weight. All patients
were followed for 72 hours and examined with CXA for clinical indications be-
fore or after the MRA. The presence of significant stenoses (>50% diameter
reduction) was determined and compared to CXA in a blinded fashion.
Results: 123 significant stenoses (left main coronary artery: 3; right coronary
artery: 40, left circumflex coronary artery: 35, left anterior descending coronary
artery: 39, posterior descending coronary artery: 6) were found by CXA. In the
most promising dose group (> 2.5-3.75 mg Fe/kg b.w.) diagnostic accuracy of
MRA was 81.3% for the right and left main coronary artery. No serious adverse
events were observed.
Conclusions: The use of CS for noninvasive MR coronary artery imaging is
safe, the most promising dose group was >2.5-3.75 mg Fe/kg b.w. Diagnostic
accuracy was improved in comparison to recent literature.

B. Metzler', M. Schocke 2 , W. Vogel 3 , G. Poelzl 1 , P. Steinboeck 1 ,

O. Pachinger ' , W. Jaschke 2 . I University Hospital Innsbruck, Dept of
Cardiology, Innsbruck, Austria; 2Dept of Radiology, University Hospital,
Innsbruck, Austria; 3Dept of Gastroenterology, Innsbruck, Austria

Purpose: Hereditary hemochromatosis (HHC) causes increased iron storage
and is often associated with liver cirrhosis, liver cancer, and restrictive car-
diomyopathy. The purpose of this study was to detect alterations of cardiac
high-energy phosphate metabolism in patients with hereditary hemochromato-
sis prior to the development of structural heart diseases. Therefore cardiac
phosphorus-31 magnetic resonance spectroscopic imaging (31 P MRSI) was
employed.
Methods: 24 male patients (mean age 47.2 ± 12 a) with homozygous
hemochromatosis and 24 male healthy volunteers (mean age 47 ± 11 a) as
age matched controls were included in this study. Transthoracal echocardio-
graphy was employed to all subjects in order to exclude structural heart dis-
eases. Using a 1.5 Tesla whole-body MR scanner ECG-triggered transversal
31 P MRSI was performed. For each subject a mean PCr/0-ATP value of the left
ventricle was determined.
Results: No significant differences in blood lipid levels between hemochro-
matosis patients and healthy volunteers were observed. Left ventricle mean
PCr to P-ATP ratio of patients with hereditary hemocromatosis (1.64 ± 0.35)
was significantly decreased (p<0.001) in comparison to healhy volunteers
(2.26 ± 0.52). Additionally, we detected a moderate correlation between PCr to
P-ATP ratios and ejection fractions (r=0.54; p=0.003)
Conclusion: This study shows that 31P MRSI permits the detection of alter-
ations of cardiac high-energy phosphate metabolism in patients with hereditary
hemochromatosis prior to the development of structural heart diseases. The
decreased PCr to P-ATP ratios in HHC might be caused by mitochondrial im-
pairment due to cardiac iron overload.

P659 High-dose dobutamine stress MRI for follow-up after
coronary revascularization procedures in patients with
wall motion abnormalities at rest

A. Wahl, S. Roethemeyer, I. Paetsch, S. Huehns, C. Klein, E. Fleck, E. Nagel.
German Heart Institute Berlin, Cardiology, Berlin, Germany

Introduction: We determined the value of high-dose dobutamine stress MRI
(DSMR) for diagnosis of ischemia in patients (pts) with known coronary artery
disease (CAD), prior coronary revascularization procedures, and wall motion
abnormalities at rest.
Methods: 160 consecutive pts (59±8 years; prior myocardial infarction: 63%;
prior percutaneous or surgical revascularization in 90% and 28%, respectively)
underwent DSMR (1.5 T Philips) prior to clinically indicated invasive coro-
nary angiography. Images were acquired at rest and during a standardized
high-dose dobutamine-atropine protocol in 3 short-axis, a 4- and a 2-chamber
view, using a single-slice segmented turbo gradient echo technique (TRITE/flip
5.6/1.9/25; spatial resolution < 1.5x2.5x8 mm; temporal resolution<30 ms).
Regional wall motion was assessed by consensus between 2 blinded observers
using a multiple screen format (MASS 4.2, Medis), a 16 segment model and a
four-point scoring system. A new or worsening wall motion abnormality in >1
segment was considered positive for ischemia.
Results: 195 significant coronary artery stenoses (>50% diameter by QCA)
were found in 119 pts (74%). High-dose DSMR was successfully performed
with diagnostic image quality in all pts. However, target heart rate was not
reached in 9 pts (6%), due to end of protocol in negative submaximal examina-
tions in 4 pts (3%), and limiting side effects in 5 pts (3%), including ventricular
extrasystoly (n=2), severe chest pain (n=1), nausea (n=1) and asymptomatic
decrease in blood pressure (n=1). Other major side effects included a case
(0.6%) of sustained ventricular tachycardia (VT) with hemodynamic compro-
mise requiring external defibrillation, 2 cases (1.3%) of non-sustained VT, as
well as one case (0.6%) of atrial fibrillation with rapid ventricular rate. Overall
sensitivity and specificity of DSMR for diagnosis of significant CAD were 89%
and 85%, respectively. Diagnostic accuracy was 88%, positive and negative
predictive value 94% and 73%, respectively. Sub-group analyses for pts with
prior myocardial infarction or coronary artery bypass grafting yielded similar
results. Overall sensitivity for detecting significant CAD in pts with one (n=64),
two (n=34) or three (n=21) diseased vessels was 87%, 91% and 100%, respec-
tively.
Conclusions: High-dose DSMR is reasonably safe and feasible in pts with
known CAD, and can be used for follow-up after coronary revascularization
procedures. Diagnostic accuracy is similar to MR data reported for pts with
suspected CAD, and compares favorably with other established noninvasive
techniques.
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P660 Coronary flow reserve: a clue to the explanation of
TI-201 redistribution patterns early after reperfusion
therapy for myocardial infarction

F. beygui 1 , C. Le Feuvre' , G. Helft' , C. Maunoury 2 , A. Vacheron' ,
J.P. Metzger'. 'Necker Hospital, Adult Cardiology, Paris, France; 2Necker
Hospital, Nuclear Cardiology Dept., Paris, France

TI-201 reverse redistribution is commonly observed on stress-redistribution TI-
201 scintigrams (SPECT) after successful reperfusion therapy for acute my-
ocardial infarction (AMI). The pathophysiology of such phenomenon remains
unclear.
Methods: We studied 41 consecutive patients with successful primary stenting
for a first AMI and single vessel disease. All patients underwent dipyridamole
stress-redistribution SPECT 6-10 days after the AMI followed within 24 hours
by coronary and left ventricular angiography, and intracoronary doppler assess-
ment of coronary flow reserve (CFR). SPECT, Coronary and left ventricular
angiography were repeated at 6 month follow-up.
Results: In-hospital SPECT showed fixed defect in 8, stress defects with signif-
icant rest redistribution in 7, reverse redistribution in 21 and absence of defect
in 5 patients. On follow-up SPECT only 5 patients showed reverse redistribu-
tion. The comparison of patients with rest redistribution and those with reverse
redistribution is reported in the table.
Rest versus reverse redistribution

Rest redistribution Reverse redistribution p
(n=7) (n=21)

In-hospital stress defect (%) 22±22 12±14 NS
In-hospital rest defect (%) 17±19 18±16 NS
LV end systolic volume (ml/m 2) 36±9 25+11 0.02
Coronary flow reserve 2.8±0.9 2.2±0.5 0.03
Follow-up rest defect 1%) 11±15 10±16 NS
Segments with contractility recovery (n) 1.3±1.7 3.1±2.1 0.04

LV: left ventricular

Conclusions: Compared to the redistribution pattern, reverse redistribution is
associated with lower CFR but less remodelling and better contractility recovery
despite similar infarct size. These findings are suggestive of a deeper myocar-
dial functional injury in the redistribution pattern and a reversible decrease of
vasodilator reserve in the infarct-related artery in the reverse redistribution pat-
tern.

P661 Real-time two -dimensional cardiac strain imaging
utilizing cardiac echo-elastography for the quantitative
evaluation of coronary artery disease

C. Breburda I , T. Varghese 2 , P. Rahko' , J. Zagzebski 2 . t Univ. of Wisconsin/
Clinical Science C, Medicine, Madison, W1, United States of America; 2 Univ. of

Wisconsin, Medical Physics, Madison, United States of America

We developed real-time cardiac elastography as a novel method for obtaining
two-dimensional (2-D) strain (the degree of deformity) by imaging myocardial
displacement and displaying strain in a 2-D parametric image. Doppler tissue
derived strain imaging is one-dimensional, angle dependent and limited by car-
diac translation. We thus utilized two-dimensional gray scale (2-D) radiofre-
quency (RF) data to derive strain images.
Methods: 5 subjects (2 CAD pts, 3 normals) were examined with a GE
Vivid FiVe echo unit. RF data were displayed as 2-D elastogram cine-loops.
Elastograms are obtained by comparing subsequent RF frames, using cross-
correlation to detect tissue displacements, whose gradient is strain. The imag-
ing frame rate was 50 frames/second, which enables tracking of small com-
pressions (1%) of the heart muscle and limits motion artifacts. Strain can then
be displayed in parametric images with uni or two-directional color scales. Two
observers performed qualitative visual assessments (OVA) of the strain distri-
bution. Spatial and dynamic 2-D and spatial A-mode interrogation allowed for
the quantitative assessment of regional and dynamic strain throughout the car-
diac cycle. In the parasternal long axis view % peak strain of the anteroseptal
(AS), posterior wall (PW) and papillary muscle (PM) was measured.
Results: Inhomogeneous spatial and temporal strain distribution was observed
both in normal subjects and in patients. Peak strain was greatest in patients
at the level of the papillary muscle at both endsystole and enddiastole and
strain distribution was heterogene. Normal subjects showed a more uniform
distribution of spatial strain within the heart and of temporal strain throughout
the cardiac cycle.
Conclusions: 1) Differences in the heterogenicity of spatial and temporal strain
can be observed in real time and two-dimensionally between normal subjects
and patients with coronary artery disease using this novel method, which we
call 'echo-elastography'.
2) 2-D, real-time derived cardiac echo-elastography provides qualitative and
quantitative strain imaging without translation artifacts, and may be feasible for
a novel comprehensive evaluation of regional left ventricular function in coro-
nary artery disease.

GENETIC AND DIAGNOSTIC ASPECTS IN
HYPERTROPHYC CARDIOMYOPATHY

P662 Hypertrophic cardiomyopathy: clinical expression of
Arg278Cys missense mutation in the cardiac troponin
T gene

A. Theopistou, A. Anastasakis, A. Miliou, A. Rigopoulos, D. Markou,
S. Stamatelopoulos, C. Stefanadis, P. Toutouzas. University of Athens,
Department of Cardiology, Athens, Greece

Introduction: The clinical characteristics of patients with hypertrophic car-
diomyopathy (HCM) differ depending on the particular genetic mutation. Mu-
tations in the cardiac troponin T (cTnT) gene are considered associated with
reduced penetrance, onset on adolescence, mild cardiac hypertrophy and a
high incidence of sudden death at a young age.
Methods: We studied, clinically and genetically, 143 consecutive unrelated pa-
tients with HCM. Family members whose probands had an Arg278Cys mutation
were also studied. All underwent physical examination, ECG and echocardio-
graphy. Clinical records and family histories were obtained. DNA was extracted
from peripheral blood and the hot-spot exons 2, 3, 4, 6, 7, 8, 9, 10, 11, 12,
14, 15 and 16 of the cTnT gene were amplified by polymerase chain reaction
(PCR). Automatic sequencing identified the presence of misalignments and a
new PCR was performed for each suspicious case. Results were verified by
resequencing 3 times in forward and reverse order as well as with single strand
confirmation polymorphism (SSCP). Family members and 100 normal individ-
uals were screened by automatic sequencing, SSCP and restriction enzyme
analysis for areas of interest.
Results: An Arg278Cys missense mutation was identified in two probands. In
the first family, the mutation was identified in one other living member with HCM.
The disease in this family is characterized by late onset (mean age 43.3±9.8
years), mild cardiac hypertrophy (mean wall thickness of 17±3 mm) and a high
incidence of sudden death at older ages (six cases of sudden death at a mean
age of 66±3.6 years). Based on clinical data, the second proband seems to
carry a de novo mutation. He was a boy with asymmetric septal hypertrophy
(maximum wall thickness of 22 mm) who died suddenly at the age of 15 years.
Neither parent fulfilled the diagnostic criteria reported for HCM in 1st degree
relatives of patients and the family history was free from cardiac disease and
sudden deaths.
Conclusions: Our data suggest that the Arg278Cys mutation in the cTnT gene
can present with a clinical profile which deviates from what is currently expected
for the cTnT gene mutations. Furthermore, the same mutation can have a dif-
ferent clinical expression in different families.

P663 Mybpc3 not myh7 is the predominant gene mutated in
a large cohort of unrelated consecutive patients with
hypertrophic cardiomyopathy

J. Erdmann', S. Dahmlow 2 , U. Werner 2 , M. Senyuvan 2 , N. Tanis 2 ,

M. Hummel 2 , R. Hetzer 2 , V. Regitz-Zagrosek 2. 'University Hospital
Regensburg, Cardiology, Regensburg, Germany; 2Deutsches Herzzentrum
Berlin, Cardiac and Thoracic Surgery, Berlin, Germany

Defects in ten sarcomeric genes are known to cause hypertrophic cardiomy-
opathy (HCM). Mutation types and frequencies in large cohorts of consecutive
and unrelated patients have not yet been determined. We therefore screened
108 unrelated and consecutive HCM patients for mutations in six sarcom-
eric genes: cardiac myosin-binding protein C (MYBPC3), P-MHC (MYH7), Tro-
ponin T (TNNT2), a-Tropomyosin (TPM1), Troponin I (TNNI3), and Troponin C
(TNNC1).
HCM was diagnosed by echocardiography (septum > 15 mm, septal/posterior
wall >1.3), angiography or based on a state after myectomy. Single-strand con-
formational polymorphism (SSCP) analysis was used for mutation screening,
followed by sequencing. Sensitivity was determined in comparison with dena-
turing high-performance liquid chromatography (DHPLC) and reached > 97%.
A total of 34 mutations in 36 out of 108 patients were identified: 18 muta-
tions in MYBPC3 in 20 patients, two of them being founder mutations; 13 mis-
sense mutations in MYH7 in 14 patients, one of them being a founder mutation
(R870H); one amino acid exchange in TPM1, TNNT2 and TNNI3, respectively.
No disease-causing mutation was found in TNNC1. Twenty-eight of the 36 mu-
tation carriers (78%) reported a positive family history with at least one affected
first-grade relative, only 8 mutations occurred sporadically (22%).
MYBPC3 was the gene that most frequently caused HCM in our cohort of un-
related patients. Systematic mutation screening in large samples of HCM pa-
tients leads to a genetic diagnosis in about 30% of unrelated index patients and
in about 57% of patients with a positive family history.
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P664 123 l-MIBG scintigraphic assessment of sympathetic
innervation in hypertrophic cardiomyopathy patients
with and without severe tachyarrhythmias

G. Buja, P. Zanco, L. Leoni, P. Melacini, A. Nava, G. Thiene. Policlinico
Universita, Interventional Cardiology, Padova, Italy

Aim: We sought to evaluate scintigraphic myocardial sympathetic innervation
in hypertrophic cardiomyopathy (HCM) patients (pts) with and without lifethreat-
ening ventricular.
Methods: We studied 40 HCM pts: n.10 with ventricular tachycardia or fib-
rillation (Group A); n.10 with ventricular myocardial dysfunction (Group B);
n.10 with other sudden death risk factors (Group C); n.10 with absence of
any previous features (Group D), and ten healthy subjects (controls). My-
ocardial sympathetic innervation and perfusion were assessed by Iodine-123-
metoidobenzylguanidine(I-123-MIBG) and N-13 ammonia (NH3) scintigraphic
imaging, respectively. Heartilung ratio for I-123-MIBG uptake (H/L) and a score
index (higher values=lower uptake) of NH3 uptake (SI-NH3) as well as of my-
ocardial areas having normal NH3 with reduced 1-123-MIBG uptake (SI-MIBG)
were provided.
Results: Reduced H/L ratio and higher SI-MIBG were found in the HCM
pts compared to the controls (H/L=1.29±0.1 vs 1.61±0.1, p<0.0001; SI-
MIBG=8.5±2.9 vs 2.2±2.2, p<0.0001).Group A HCM pis with ventricular
tachycardialfibrillation, when compared with groups B+C+D pis, had lower SI-
MIBG uptake (2.5±1.7 vs 10.3±3, p=0.0001), younger mean age (33yrs±16
vs 49yrs±12, p=0.004), and increased maximal left ventricular wall thickness
(25mm±4 vs 20mm±4, p=0.04). Higher SI-MIBG characterized group B HCM
pts with ventricular myocardial dysfunction (16.2±3.6 vs 5.9±2.7of groups
A+C+D, p< 0.0001).
Conclusions: In HCM, normal sympathetic innervation is detectable in pa-
tients with severe ventricular tachyarrhythmias, while remarkable denervation
is correlated with ventricular myocardial dysfunction. These findings may entail
potential impact on diagnostic and therapeutic approach of HCM pts.

P665 Evidence for the detection of intramural fibrosis in
hypertrophic cardiomyopathies by contrast-enhanced
MRI

J. Schulz-Menger, D. Messroghli, T. Putsch, M. Friedrich. Franz-Volhard-Klinik;
Charite, Cardiology, Berlin, Germany

Background: Fibrotic areas in patients with hypertrophic cardiomyopathies
(HCM) were described in different histological studies. Applying contrast en-
hanced Magnetic Resonance Imaging (MRI) it is possible to characterise my-
ocardial infarctions. The visualisation is based on the phenomenon of the de-
celerated contrast wash-in/washout leading to "delayed enhancement" (DE).
Patients and methods: We investigated 21 patients with different forms of
HCM (non obstructive, NHCM: n=10; obstructive; HOCM, n=11) in a 1,5T MR
system (Signs CV/i, GE Medical Systems). Applying an inversion-recovery pre-
pared T1-weighted gradient echo sequence, DE patterns were assessed after
intravenous application of a bolus of GD-DTPA (0.2 mmol/kg BW).
Results: The patient groups (HOCM;
NHCM) show significant differences in
the mass (NHCM 199±14 vs HOCM
278±32, p< 0,01), no differences in
the age, maximal septal wall thickness
(MSWT) and in the left ventricular ejec-
tion fraction. (EF). In 64%of the patients
with HOCM and in 50% of the patients
with NHCM a local DE was detectable.
The contrast enhancement was mostly
found in the septal wall. No correlation
was found between the presence of DE
to mass, EF, or MSWT. DE distribution
was focal, neither subendocardial nor
transmural.
Discussion: Contrast-enhanced MRI 	 Fig. 1: Focal septal contrast enhancement.

shows areas of increased contrast uptake in HCM not related to the extent of
hypertrophy or the functional status. The localisation and extent also differs
from that of classical myocardial infarction. Thus, the detected areas are likely
to represent "myocardial disarray" or areas of fibrotic tissue transformation.
The prognostic value of these findings has to be further elucidated.

P666 Right ventricular myocardial function in either
physiological or pathological left ventricular
hypertrophy: a tissue Doppler study

A. D'Andrea 1 , P. Caso 1 , M. Galderisi 2 , M. Scherillo 1 , S. Severino 1 ,

B. Sarubbi 1 , M. Cotrufo 3 , R. Calabro 3 . 1 Ospedale Vincenzo Monaldl,
Cardiology Dept., Naples, Italy; 2Federico II Univ., Emergency Medicine Dept.,
Naples, Italy; 3Second University of Naples, Cardiology Dept., Naples, Italy

Aim of the study: to analyze right ventricular (RV) myocardial function in pa-

tients with left ventricular (LV) hypertrophy secondary to either hypertrophic
cardiomyopathy (HC) or athlete's competitive endurance training.
Methods: Standard Doppler echo and pulsed Tissue Doppler (TD) of poste-
rior septal wall, mitral and tricuspid annulus were performed in 32 top-level
endurance athletes (AT) and in 26 patients with HC, all men, both having evi-
dence of LV hypertrophy. The following parameters of both RV and LV myocar-
dial function were assessed: systolic peak velocities (Sm), pre-contraction time
(PCTm), contraction time (CTm), early (Em) and late (Am) diastolic velocities,
Em/Am, relaxation time (RTm).
Results: the two groups were comparable for age and blood pressure, while
AT showed lower heart rate (HR) and increased body surface area than HC. LV
mass index was not significantly different between the two groups. However,
septa) thickness was higher in HC, while both LV and RV end-diastolic diame-
ters and LV stroke volume were increased in AT. All transmitral and transtricus-
pid Doppler indexes were higher in AT, with increased E/A ratios. TD analysis
showed in HC lower Sm, Em and Em/Am ratio as well as longer RTm and
PCTm at the level of all the analyzed segments. These differences remained
significant even after correction for age, HR and LV mass index. By univariate
analysis, peak Em of tricuspid anulus was positively related to LV end-diastolic
diameter in AT (r = 0.76, p < 0.0001) and inversely associated to septal thick-
ness in HC (r = -0.69, p < 0.001). After adjusting for HR, age and LV mass in-
dex, distinct multiple linear regression models confirmed the independent pos-
itive association between RV peak Em velocity and LV end-diastolic diameter
(13 coefficient = 0.75, p < 0.0001) in AT, and independent inverse correlation
of the same peak Em velocity of tricuspid annulus with septal thickness (P = -
0.62, p < 0.001) in HC. Of interest, a RV Em peak velocity < 0.16 m/sec differ-
entiated AT and HC better than standard Doppler (92% sensitivity and a 93%
specificity).
Conclusions: Early diastolic right ventricular myocardial function is positively
influenced by preload increase in AT and negatively associated to increased
septal thickness in HC. Therefore TD may represent a useful tool in the dif-
ferential diagnosis between athlete's heart and HC, underlining the different
involvement of RV myocardial function in either physiological or pathological LV
hypertrophy.

P667 The incidence of cardiac variant Fabry disease in
patients with hypertrophic non obstructive
cardiomyopathy (HNCM)

G. Beer, P Reinecke 2 , H E. Gabbert 2 , W. Hort 2 , F H. Gietzen 1 , H. Kuhn'
1 Stadtische Kliniken Bielefeld-Mitte, 2. Medizinische Klimk/Kardiologie,
Bielefeld, Germany; 2Universitat Dusseldorf, Institut fair Pathologie,
Dusseldorf, Germany

Introduction: Regarding the cardiac variant of Fabry disease (FD) there are
several case reports in the literature; cardiac hypertrophy as the only manifes-
tation of the disease mimicks the clinical features of HNCM. Based on recently
reported therapeutic progress,major attention has been paid to FD. However,
systematic investigations concerning the frequency of cardiac variant FD in
HNCM are still lacking. Diagnostic pitfalls may arise from the fact that invasive
diagnostic procedures are not provided in the diagnosis of HNCM. Especially
concealed myocardial storage disease has to be excluded to avoid potential
pitfalls in genetic studies and to avoid wrong therapeutic consequences.
Methods: Therefore, we performed right ventricular endomyocardial catheter
biopsy (EMCB) for the first time in a systematic investigation in a large group of
pts. (287 consecutive pts. and 13 non consecutive pts.)with HNCM (mean age
55 years;range 14 to 90 years).
Results: In unexpected many pts.(26 from 300 pts.; 8,7%) EMCB turned out
concealed cardiac FD. This was only possible by electron microscopic evalu-
ation of EMCB. In 12 of these pts. (4,0%) the diagnosis of FD was stated on
the basis of electron microscopic evaluation.ln 14 pts. (4,7%) the morpholog-
ical alterations were not as pronounced as in the first group; therefore only
the strong suspicion of FD was stated in these pts.. However,in 2 of these pts.
alpha-galactosidase A was evaluated resulting in a pathological low residual
enzyme activity in plasma. Evaluation by electron microscopy revealed in all
pts. concentric lamellated structures with parallel orientation typical of FD.
Conclusion: The incidence of concealed cardiac FD in pts. with HNCM (26
of 300 pts.; 8,7%) is unexpected high. However these findings fit favourably
with those of Nakao (cardiac variant FD in 7,5% of pts. with clinical suspicion
of hypertrophic cardiomyopathy) and coworkers (Nakao at al.New Engl J Med
1995;333:288-293). Therefore invasive diagnostic procedures including EMCB
are mandatory in all pts. with HNCM and concealed myocardial storage dis-
ease,especially cardiac FD has to be ruled out. This is of importance to avoid
potential pitfalls in performing genetic studies. Additionally, based on recently
reported therapeutic progress in enzyme replacement therapy of FD, this is of
special clinical importance thus offering a potential causal therapeutic option in
pts. with clinical features of HNCM.
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P668 Serum markers of interstitial myocardial collagen in
hypertrophic cardiomyopathy

R. Lombardi, S. Betocchi, C.G. Tocchetti, M.A. Losi, A. Cacace, M. Aversa,
V. De Crescenzo, M. Chiariello. Federico II University of Naples, Clin.
Medicine, Cardiovascular Science, Naples, Italy
Background: Increased interstitial collagen is a characteristic of hypertrophic
cardiomyopathy (HCM) and is a determinant of increased myocardial stiffness.
Our study aims at assessing if collagen turnover is altered in HCM.
Methods: We studied 35 HCM patients (27 men; mean age 35±9 years) and
13 age- and sex-matched healthy volunteers (9 men; mean age 35±11 years).
Collagen turnover was assessed by measuring, by radioimmunoassay, serum
concentrations of 3 by-products of collagen metabolism: procollagen III N-
terminal propeptide (PIIINP), an index of collagen III synthesis; procollagen I
C-terminal propeptide (PICP) and C-terminal telopeptide of collagen I (ICTP),
indexes of collagen I synthesis and degradation, respectively. Besides, we mea-
sured by ELISA serum levels of matrix metallo-proteinase 1 (MMP-1), a colla-
genase: MMP-1 activity, free MMP-1 (i.e. the active form and its precursor),
total MMP-1 (i.e. free MMP-1 and MMP-1 blocked by the tissue inhibitor of
metalloproteinase-1 (TIMP-1)). In addition, we measured TIMP-1.
Results: Serum concentration of PIIINP, ICTP and TIMP-1 were higher in
HCM than in controls (Table). As expected, total MMP-1 values were below
the method's resolution for controls, as well as for HCM.

Controls HC M p

PIIINP 2.45 t 0.63 3.34 f 1.29 0.003
PICP 184±61 186±68 N.S.
ICTP 2.37 t 0.39 2.83 f 0.74 0.046
MMP-1 activity 7.66 f 4.56 8.38 f 4.84 N.S.
Free MMP-1 9.80 f 5.22 11.04 t 6.35 N.S.
Total MMP-1 6.02 t 0.65 5.98 f 0.32 N.S.
TIMP-1 890± 177 1021 t 167 0.045

Conclusions: In HCM patients, collagen III tends to build up, while collagen
is degraded. Degradation is altogether hampered as TIMP-1 is increased.

P669 Increased circulating levels of procollagen peptides in
patients with hypertrophic cardiomyopathy

H. Saeki, M. Hamada, Y. Shigematsu, Y. Hara, T. Ohtsuka, A. Ogimoto,
J. Suzuki, T. Matsunaka. Ehime University School of Medicine, The 2nd Dept.
of Internal of Medicine, Ehime Pref., Japan

Background: Myocardial fibrosis is found in the ventricular wall and associ-
ated with myocardial dysfunction in patients with hypertrophic cardiomyopathy
(HCM). Recent studies suggested that circulating levels of procollagen pep-
tides are associated with myocardial fibrosis in heart disease. Therefore, this
study was designed to elucidate whether the circulating levels of procollagen
peptides are elevated in patients with HCM, especially to evaluate the effects
of angiotensin II receptor blocker (ARB) on collagen synthesis in patients with
HCM who had the occurrence of congestive heart failure (CHF).
Methods: Eighty-six patients with HCM and 10 normal control subjects par-
ticipated in this study. The HCM patients were divided into 2 groups; 74 with
HCM and 12 with HCM who had the history of CHF (HF-HCM). Serum levels of
carboxy-terminal propeptide of procollagen type I (PIP) and procollagen type
III amino terminal peptide (PIIIP) were measured. Left ventricular systolic func-
tion was examined using fractional shortening (FS) by echocardiographically
examination. We also determined the effects of ARB on collagen synthesis in
6 patients of 12 patients with HF-HCM who had been treated with ARB.
Results: 1) Serum levels of PIP and PIIIP were significantly higher in patients
with HF-HCM than those in patients with HCM and normal control subjects (p <
0.0001, p < 0.05, respectively). 2) There was a significant correlation between
serum levels of PIP and FS in all HCM patients (r = 0.471, p = 0.0012). 3) PIP
and PIIIP decreased in all 6 HF-HCM patients after the treatment with ARB (p
< 0.001).
Conclusion: Our findings indicate that circulating levels of procollagen pep-
tides may be related to the disease progression of HCM and that ARB has
the potential to attenuate collagen synthesis and myocardial fibrosis in patients
with HCM.

P670 Brain natriuretic peptide in hypertrophic
cardiomyopathy with and without systolic dysfunction

M. Pieroni 1 , C. Chimenti 1 , R. Verardo 1 , A. Maseri 2 , A. Frustaci 1 . t Catholic
University, Department of Cardiology, Rome, Italy; 21Stituto San Raffaele,
Department of cardiology, Milan, Italy

Background: Increased plasmatic levels of Brain Natriuretic Peptide (BNP)
have been observed in both dilated (DCM) and hypertrophic cardiomyopathy
(HCM). We determined whether BNP can be a biologic marker of HCM pro-
gressing to systolic dysfunction.
Methods: Patient population consisted of 10 HCM patients (pts) with normal
systolic function (ejection fraction (EF) >60%) (Group 1) and 10 HCM pts with
depressed contractility (EF<50%) (Group 2). The diagnosis of HCM was sup-
ported by 2D-echocardiography, cardiac catheterisation, coronary angiography
and left ventricular (LV) endomyocardial biopsy. LV mass was calculated ac-
cording to Devereux formula. BNP plasma concentrations were measured us-
ing specific immunoradiometric assay on plasma samples obtained from the
femoral vein during cardiac catheterisation after at least 72 hours withdrawal
of cardiovascular drugs. In 4 pts with systolic dysfunction, BNP levels were ret-
rospectively assessed in plasma samples collected and stored at -80°C at the
time of diagnosis when pts were on normal contractile function. As controls
we used 10 healthy pts. Unpaired 1-test was used to compare BNP levels and
echocardiographic measurements.
Results: All patients were in sinus rhythm. No patient showed an intraventricu-
lar gradient. Mean LV end-diastolic diameter was 44.0±3.4 mm in Group 1 and
54.0±4.69 mm in Group 2. Mean EF was 63.4±3.82% vs 41.7±6.5%. BNP lev-
els in HCM pts were higher than in controls and in Group 2 were significantly
higher than in Group 1 (343.5±27.0 pg/ml vs 68.7±22 pg/ml) (p<0.001). In
particular BNP levels in pts with HCM and systolic dysfunction were >4 times
higher than in HCM with normal contractility. There were no statistically signifi-
cant differences in left ventricular mass, left atrial dimensions and end-diastolic
pressure between the two groups. A further increase of BNP was observed
in the four pts who had BNP assessed during normal and depressed systolic
function (316.2±21.0 pg/ml vs 88.9±24 pg/ml) (p<0.001).
Conclusions: In HCM plasma BNP is significantly higher in pts with systolic
dysfunction than in pts with normal contractility. BNP can be used in HCM as a
biologic marker of disease progression.

P671 Hypertrophic cardiomyopathy: significance of raised
BNP levels

D.A. Brito 1 , J.S. Matias 1 , A. Pereirinha 2 , M.J. Cabral', H. Madeira 2 .

'Hospital de Santa Maria, Dept. of Cardiology, Lisbon, Portugal; 2Faculdade
de Medicina de Lisboa, Lisbon, Portugal

The significance of raised plasma BNP in hypertrophic cardiomyopathy (HCM)
remains unclear and there is some controversy about the relationship between
BNP levels and left ventricular diastolic dysfunction.
Methods: we studied 37 members of HCM families. Nineteen (group A) - mean
age 51.5 ± 15.8 years, 11 women - were affected; 18 (group B) - 27.3 ± 12.7
years, 14 women - had no phenotypic expression of the disease. In group A,
3 pts. had sub aortic obstruction (OB), one of them also had moderate mitral
regurgitation (MR). All the individuals had a non-dilated well contracting left
ventricle (Ej.Fr.> 55%). Plasma concentrations of BNP were measured using
specific electrochemiluminescence immunoassay for proBNP (Elecsys), values
being expressed in pg/ml. A score of left ventricular hypertrophy (LVHS) was
derived from the sum of the thicknesses of 9 segments (8 short axis view seg-
ments - 4 subvalvular, 4 at papillary muscles -and 1 apical view - apex). Four
parameters that can be related to left ventricular diastolic function - left atrial
dimension (LAD), left atrial fractional shortening (LAFS), difference in duration
between reverse pulmonary wave (R) and mitral A wave and isovolumetric re-
laxation time (IVRT) - were calculated by ECHO. Values of BNP and ECHO
parameters obtained in groups A and B were compared. In group A, BNP val-
ues were compared with ECHO findings.
Results: BNP levels did not correlate with age in both groups. Group A had
abnormal BNP values and ECHO indices and differed significantly from group
B (see table).
Comparison between group A and B

*BNP (pg/ml) A - 951,4±1596.8 versus B - 44.6±41.3 p<0.05

LVHS (mm) A - 15.6±3.9 versus B - 8.9±1.1 p<0.001
LAD (mm) A - 44.0±8.1 versus B - 34.0±4.2 p<0.001
LAFS (%) A - 29.0±9.7 versus B - 43.0±16.3 p<0.005
IVRT (ms) A - 97.4±36.82 versus B - 78.0±11.6 p<0.05

(BNP value patient with OB - gradient 110 mmHg - and MR was 7147 pg/ml)

In group A, there was a positive correlation between BNP plasma levels and
LVHS (r = 0.63; p < 0.005) but no correlation was found with the other ECHO
parameters.
Conclusions: In hypertrophic cardiomyopathy, raised plasma BNP reflects the
presence and severity of left ventricular hypertrophy rather than left ventricular
diastolic dysfunction.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



122 	 Genetic and diagnostic aspects in hypertrophyc cardiomyopathy / Resuscitation and autonomic external defibrillator

P672 Impaired passive diastolic function correlates to
increased collagen synthesis and blunted degradation
in hypertrophic cardiomyopathy

C.G. Tocchetti, S. Betocchi, R. Lombardi, M.A. Losi, Q. Ciampi, M. Averse,
G.L. D'Alessandro, M. Chiariello. Federico It University of Naples, Cl/n.
Medicine, Cardiovascular Science, Naples, Italy

Background: Hypertrophic cardiomyopathy (HCM) is characterized by LV hy-
pertrophy and increased interstitial fibrosis, which may contribute to diastolic
dysfunction. We previously showed that patients with noninvasive signs of LV
diastolic dysfunction had higher serum levels of PIIINP, a product of collagen III
synthesis, and ICTP, a product of collagen I degradation.
Methods: We studied 36 HCM patients, 27 men, mean age 35±6 years. By
echocardiography, we assessed diastolic function as: the pattern of LV filling
(normal or impaired relaxation vs pseudonormal or restrictive), and the differ-
ence in duration between antegrade A wave and retrograde pulmonary vein
flow (Adiff, ms): it indicates increased LV end-diastolic pressure if <0. Collagen
turnover was assessed by measuring serum concentrations of PICP, a product
of collagen I synthesis, PIIINP, and ICTP (radioimmuno assay), and in 28 of
36 patients serum activity of MMP-1 (Matrix Metallo-Proteinase-1, ELISA), a
collagenase.
Results: ICTP and PICP were inversely related to age (r=-.462, and r=-.541,
respectively, p<.005). Patients with Adiff<0 had higher ICTP, PICP, and, albeit
not significantly, PIIINP, and lower MMP-1 (Figure). Patients with pseudonor-
mal or restrictive filling patterns had higher values of ICTP and PICP (3.1±.8
vs 2.5±.5 ng/ml, and 208±69 vs 163±60 ng/ml, respectively, p<0.05), and
lower values of MMP-1 (6.2±4.1 vs 10.3±4.7 ng/ml, p=0.02) than patients with
normal or impaired relaxation filling patterns.

Conclusions: HCM patients with impaired passive diastolic function (as as-
sessed by Adiff<0 and pseudonormal or restrictive filling patterns) tend to
build up collagen, resulting from both increased collagen synthesis and blunted
degradation.

RESUSCITATION AND AUTONOMIC EXTERNAL
DEFIBRILLATOR

714 Risk factors for out-of-hospital cardiac arrest in the
community. The Reykjavik study.

G. Thorgeirsson 1 , G. Thorgeirsson 1 , H. Sigvaldason 2 , J. Witteman 3 .

t Landspitali-University Hospital, Medicine, Division of Cardiology, Reykjavik,
Iceland; 2 Icelandic Heart Association, Reykjavik, Iceland; 3Erasmus
University, Rotterdam, Netherlands

The purpose of our investigation was to study whether risk factors for out-of-
hospital cardiac arrest could be determined among the baseline characteristics
of the cohort of the Reykjavik Study, a prospective community based cohort
study that started in 1967.
The correlation of potential risk factors and out-of-hospital cardiac arrest was in-
vestigated in this cohort of 8007 men and 9435 women,who were alive in 1987.
From 1987 to 1996 181 individuals, i.e. 137 men and 44 women sustained out-
of-hospital cardiac arrest due to cardiac causes. The cause for cardiac arrest
was obtained from hospital medical records and the death certificates of those
who died and had not been admitted to hospital.
The following variables were examined: age, height, weight, cholesterol, triglyc-
erides, systolic and diastolic blood pressure,antihypertensives, smoking his-

Summary of significant variables

Men RR (95%Cl) 	 P	 Women RR (95%Cl) 	 P

Age 1987 1.04(1.02-1.07) 0.0005
BMI,kg/mz 1.06 (1.02-1.11) 0.008 0.87 (0.80-0.95) 0.0013
Cholesterol mmol/L 1.45 (1.26-1.68) 0.0000 1.38 (1.12-1.70) 0.0026
Triglycerides mmol/L 2.18 (1.10-4.32) 0.0256
Hypertension 1.54 (1.09-2.19 0.0157
Systolic blood pressure mmHg 1.01 (1.00-1.03) 0.0315
Current smoker 1.75 (1.14-2.46) 0.0014
Sustained Ml 3.87 (2.41-6.21 0.0000
ECG (increased voltage) 14.4 (5.46-38.45) 0.0000

tory, diabetes mellitus, family history of myocardial infarction, old MI, silent MI,
angina pectoris, heart size on chest X-ray and erythrocyte sedimentantion rate.
The electrocardiogram was examined for arrhythmias and various other abnor-
malities, classified by the Minnesota Code. The independent contribution of
each of these variables was determined by Cox regression analysis. The sum-
mary of significant variables by multivariate analysis is presented in the table.
Conclusion: The risk of sustaining out-of-hospital cardiac arrest is significantly
increased in men with higher age, increased BMI, high cholesterol, hyperten-
sion, smoking, and a history of MI. For women, the risk was increased by el-
evated levels of cholesterol and triglycerides, systolic blood pressure and in-
creased voltage on ECG.

715 Tripling survival from sudden cardiac arrest via early
defibrillation, without traditional education in
cardiopulmonary resuscitation

A. Capucci 1 , D. Aschieri t , M. Piepoli 2 , M. Arvedi 1 , G.H. Bardy 3 . ' General
Hospital, Cardiology, Piacenza, Italy; 2Piacenza, Italy; 3 University of
Washington, Cardiac Research Seattle Institute, Seattle, WA, United States of
America

Background: Sudden cardiac arrest (SCA) claims an estimated 350,000 lives
per year in the United States, representing a major public health problem. The
vast majority of SCA is caused by ventricular fibrillation (85%) where early de-
fibrillation is the most important intervention affecting survival. After 10 minutes,
very few resuscitation attempts are successful (0-2%). The major determinants
of survival after witnessed out-of-hospital SCA include bystander initiation of
cardiopulmonary resuscitation (CPR) with early defibrillation and the rapidity
with which defibrillation is accomplished. However, traditional CPR is difficult
to teach, to be correctly performed and to retain the skill if not performed rou-
tinely. To improve public access to early defibrillation, we established "Piacenza
Progetto Vita", (PPV) the first system of out-of-hospital early defibrillation by
first responder volunteers, trained in use of the external biphasic defibrillators
(AED), without traditional education in CPR
Methods: The system serves a population of 173,114 residents in the Pia-
cenza region, Italy. Equipment for the system comprises 39 semi-automatic
(AEDs): 12 placed in high-risk locations, 12 in lay-staffed ambulances and 15
in police-cars; 1285 lay volunteers were respond to all cases of suspected SCA,
in co-ordination with the Emergency Medical System (EMS).
Results: During the first 22 months, 354 SCA occurred (72±12 years, 73%
witnessed). The PPV volunteers treated 143 SCA cases (40.4%) with an EMS
call to arrival time of 4.8±1.2 min (vs. 6.2±2.3 min for EMS, p=0.05). Overall
survival rate to hospital discharge was tripled from 3.3% (7/211) for EMS inter-
vention to 10.5% (15/143) for PPV intervention (p=0.006). The survival rate for
witnessed SCA was tripled by PPV: 15.5% vs. 4.3% in the EMS treated group
(p=0.002). A "shockable" rhythm was present in 23.8% (34/143) of the PPV pa-
tients vs. 15.6% (33/211) of the EMS patients (p=0.055). The survival rate from
shockable dysrythmias was higher for PPV vs. EMS: 44.1% (15/34) vs. 21.2%
(7/33), p=0.046. The neurologically intact survival rate was higher in PPV vs.
EMS treated patients: 8.4% (12/143) vs. 2.4% (5/211), p=0.009.
Conclusion: Broad dissemination of AEDs for use by non-medical volunteers
without traditional education in cardiac-pulmonary resuscitation, enabled early
defibrillation and tripled the survival rate from out-of-hospital SCA.
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716 Prediction of neurological outcome after cardiac arrest
by serial determination of serum neuron-specific
enolase — experience with 100 patients

J. Reisinger', T. Winter, K. Wiesinger 2 , M. Mori', A. Steinhuber 1 ,

K. Hollingerl, P. Kuhn'.'Krankenhaus Barmh. Schwestern, Internal
Medicine, Linz, Austria; 2Krankenhaus Barmh. Schwestern, Laboratory
Medicine, Linz, Austria

Neuron-specific enolase (NSE) is increasingly used as a marker of hypoxic
brain damage. The purpose of this prospective study was to evaluate the prog-
nostic value of NSE after cardiopulmonary resuscitation.
Methods: We examined 121 consecutive patients (pts) (80 men, 41 women,
age 16 to 89 years, mean 66) who returned to spontaneous circulation after car-
diac arrest (ventricular fibrillation in 68, asystole in 23, and pulseless electrical
activity in 30) but were unconscious and mechanically ventilated. Serum NSE
concentrations (Cobas Core NSE EIA, Roche, normal range 0-15 ng/ml) were
determined at admission (day 0) and on the following 4 days. Hemolytic sam-
ples were discarded. Pts were classified according to the "best-ever achieved"
Glasgow-Pittsburgh cerebral performance categories (CPC, 1 to 5) of the Ut-
stein recommendations. Twenty-one of the 121 pts were excluded from the
study because they died while under analgesia sedation, leaving 100 patients
for analysis.
Results: 61 of the 100 included pts were discharged from intensive care after a
median (range) of 6 (1-76) days with good cerebral performance (CPC 1 in 21
pts), moderate cerebral disability (CPC 2 in 25 pts) or severe cerebral disability
(CPC 3 in 15 pts). The remaining 39 pts were discharged in a comatose state
(CPC 4 in 28 pts) or died (without having regained consciousness) (CPC 5 in
11 pts) after a median (range) of 7 (1-23) days.
With serial determination, serum NSE concentrations of more than 70 ng/ml
on at least two out of four days after resuscitation predicted a bad neurological
outcome (CPC 4 or 5) with a sensitivity of 54%, a specificity of 100%, a positive
predictive value of 100% and a negative predictive value of 77%.
Conclusion: Serial determination of serum NSE concentration after cardiac
arrest is highly predictive of neurological outcome.

717 Potential impact of public access defibrillators on overall
survival following out of hospital cardiopulmonary arrest

J. Pell', J.M. Sirel 2 , A.K. Marsden 3 , I. Fordo, N.L. Walker', S.M. Cobbs 2 .

'Greater Glasgow NHS Board, Public Health, Glasgow, United Kingdom;
2 University of Glasgow, Department of Medical Cardiology, Glasgow, United
Kingdom; 'Scottish Ambulance Service, Headquarters, Edinburgh, United
Kingdom; ° University of Glasgow, Robertson Centre for Biostatistics, Glasgow,
United Kingdom

Background: Early defibrillation improves survival following cardiopulmonary
arrest. Public access defibrillators are being provided in increasing numbers for
use prior to the arrival of an ambulance. The aim of our study was to model the
potential impact of public access defibrillators on overall survival.
Methods: Retrospective cohort study using the Heartstart register of all out
of hospital cardiopulmonary arrests due to cardiac disease in Scotland over
seven years. Within those arrest sites where public access defibrillators could
potentially be located, it was assumed that survival among those waiting more
than 3 min for ambulance attendance would be increased to that among those
who waited 3 min or less.
Results: Of the 15,189 eligible arrests, 12,004 (79.0%) occurred in sites where
public access defibrillators would be unlikely to impact on survival, 453 (3.0%)
in sites where they may impact and 2732 (18.0%) in obvious sites for locating
defibrillators. Defibrillation was undertaken in 67.9% of arrests that occurred
in possibly suitable sites for locating public access defibrillators and 72.9% of
those in definitely suitable sites. Overall survival increased from 744 (5.0%) to a
predicted value of 942-959 (6.3%-6.5%) depending on the assumptions made
regarding defibrillator coverage.
Conclusions: The predicted increase in survival from targeted provision of
public access defibrillators is less than that achievable from expansion of first
responder defibrillation or bystander cardiopulmonary resuscitation. Therefore,
priority should be given to the latter. The additional resources required for very
wide-scale coverage of public access defibrillators are probably not justified by
the marginal improvement in predicted survival.

718 DEFI 77 PROJECT: out-of-hospital cardiac arrest in a
French semi rural area. A prospective study

G. Pochmalickil, M. Genest', C. Franchi 2 , J Y. Letarnec 3 , C. Merle° on
behalf of Comite de Pilotage de DEFT 77. 'Centre Hospitaller de Provins,
Cardiologie, Provins, France; 2SDIS 77, Melun, France; 3SAMU 77, Melun,
France; 4 DDASS, Melun, France

Early defibrillation by the first attending caregivers is without any doubt the only
care for a patient with ventricular fibrillation or pulseless ventricular tachycar-
dia. In Seine et Marne area of France(1.19 million of inhabitants), the DEFT 77
PROJECT started in January 2001 Its purpose was to determine the location
and incidence of cardiac arrest to plan the most efficient placement of Semi
Automated External Defibrillator(SAED),and to implement a public training pro-
gram.
The results of the first 13 months experience are shown: the number of
SAED(n=18) given to the first aid non-medical team was multiplied by 7 in 2001
while more than 700 first-aid workers and firefighters were trained in the use of
SAED.
During this period,the Mobile Intensive Care Units (MICU) and Firemen, cover-
ing a surface of 5915 km 2 , treated 325 out-of-hospital cardiac arrest patients,
11% of which were in public locations.The majority of cases(88%)were due to
presumed heart disease.Only 12.7% of bystanders initiated CPR.External de-
fibrillators were used in 72 patients whose initial cardiac rhythm was VFNTThe
clinically relevant time intervals were a mean of 10 ± 6 minutes from call to ar-
rival of the first-aid-team, 25 ± 20 minutes from collapse to the delivery of the
first defibrillation shock...The mean age was 65 ± 16y;71% were male.
Among these patients, 73% received advanced cardiac life support by a physi-
cian deployed with MICU.11 % were admitted alive to hospital, 2.8% had coro-
narography and 0.31% implantable cardioverter-defibrillator.Obviously,the sur-
vival rate (0.9% with good outcome)in this large area with a low density of pop-
ulation, but at less than 1 hour from Paris remains too much low particularly in
comparison with those previously described in places like Seattle, planes, casi-
nos....assessing the current inability of community educational interventions to
modify patients'survival.
So,the first part of DEFT 77 PROJECT suggest that a large gap remains be-
tween the goal of 20% survival's rate for all eligible patients presenting sudden
cardiac death and present results. Therefore, this is justifying our efforts to
strengthen the first steps of the chain of survival, in training of caregivers,and
in a larger utilization of SAED.The results of the efforts will be evaluated in the
second part of DEFT 77 Project.

719 Managing patients with life-threatening ventricular
arrhythmias: the Leiden out of hospital cardiac arrest
trial, LOHCAT

A.E. Borger van der Burg, L. van Erven, M. Bootsma, E.E. van der Wall,
M.J. Schalij. Leiden University Medical Center, Cardiology, Leiden,
Netherlands

Background: As ventricular arrhythmias (VA) are a major cause for sudden
cardiac death, a careful evaluation is mandatory. Treatment is first aimed at
elimination of reversible causes. Therefore, a systematic approach is neces-
sary.
Methods: This prospective study evaluates the results of the LOHCAT proto-
col. From 1994 until 2000, 600 pts witKlife-threatening VA were included in this
screening protocol, and data of these 600 pts will be presented at the meeting.
The screening protocol includes: echocardiography, nuclear imaging, coronary
angiography and EP study. In case the existence of arrythmogenic right ven-
tricular cardiomyopathy (ARVC) was suspected, MR imaging was performed.
Results: Data from 444 consecutive pts (350 male, 59±13yrs), who were
evaluated according to this protocol in the period 1994-2001 are presented in
this abstract. Majority of them survived Ventricular Fibrillation (VF, n=235), the
other pts had a (near) collaps due to Ventricular Tachycardia (VT, n=209). After
screening, the underlying cause of these arrhythmias appeared to be previous
myocardial infarction (MI) (n=242), acute MI (n=25), Idiopathic (n=50), Dilated
Cardiomyopathy (n=50), Ischemia (n=29), Hypertrofic Cardiomyopathy (n=14),
ARVC (n=14), congenital (n=12) and other causes (n=9). As a result of the
screening protocol, pts underwent RF ablation of VT (n=63), ICD implantation
(n=312), CABG (n=50), PTCA (n=45), and/or anti-arrhythmic drugs (n=227).
More VT ablations were performed in the near collaps pts (p<0.01) than in the
other group. During follow-up (26±24 months), a recurrence of VTNF occurred
in 93 pts (11 pts (17%) after RF ablation and 82 pts (26%) with an ICD, 6.5±10
shocks/pt, range 1-55). Thirty eight pts died (heart failure: 24, malignancy: 4,
sepsis: 3, EMD: 3, recurrent VA: 2 and other: 2). One of them had an ICD, but
unfortunately, there is no information available about the function of the ICD.
Conclusion: From these preliminary data, we conclude that a restricted ICD
implantation strategy is appropriate, as only 2 pts died due to recurrent VT.
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755 Impaired intravascular catabolism of chylomicron-like
emulsions is a marker of clinical outcome in patients
with stable angina

A. Sposito' , R. Santos 2 , P. Lemos' , W. Hueb' , E. Quintella' ,
M.J. Chapmann 3 , J.A.F. Ramires' , R.C. Maranhao'. 'Univ. of Sao Paulo
Medical School, Incor Heart Institute, Sao Paulo, Brazil; 2 Heart Institute,
University of Sao Paulo Medical School, Sao Paulo, Brazil; 3Hopital de la Pitie
Salepetriere, INSERM Unite 551, Paris, France

Background: Despite evidence from case-control studies suggesting that chy-
lomicrons and their remnants might directly enhance progression of coronary
artery disease (CAD), data from longitudinal studies is lacking in order to con-
firm this hypothesis.
Methods and Results: Over a period of 4.5 ± 0.9 years, we followed 63 an-
giographically confirmed CAD patients (mean age 60.0 ± 10.0 years) in whom
kinetic studies of the in vivo catabolism of chylomicron-like emulsions were
performed. At enrollment into the study, fasting patients were injected intra-
venously with a chylomicron-like emulsion labeled with radioactive triglyceride
(3H-TG) and cholesteryl esters (14C-CE) in order to determine the fractional
clearance rate (FCR) of chylomicron-like particles. CAD patients displayed di-
minished FCR for 3H-TG (-26%;p=0.027) and 14C-CE (-37 % ;p=0.015) as com-
pared with 35 control subjects (60.0 ± 10.0 years) without angiographically
detectable CAD. In a multivariate logistic regression analysis, we found that
FCR-CE was the only independent predictor of the presence of angiographi-
cally defined CAD. During follow-up, 21 CAD patients (33%) identified as the
aggravating group (ACAD) presented refractory angina and increase of coro-
nary angiographic severity. The remaining 42 CAD patients displayed a stable
clinical evolution and were classified as the stable group (SCAD). Intravascular
lipolysis and remnant removal from plasma of chylomicron-like emulsions, as
expressed by the FCR for 3H-TG and 14C-CE, were significantly lower in the
ACAD group as compared with that in the SCAD group.
Conclusion: This prospective study establishes that delayed intravascular
turnover of triglyceride-rich chylomicron-like emulsions constitutes a predictive
marker of the presence and outcome of CAD.

756 A novel oxidation product of 1-acyl -phosphatidylcholine,
1-stearoyl-2-azelaoyl-sn-glycerophosphocholine
(SAzPC) induces platelet activation

A. Sellmayer', M. Goepfert 2 , F. Siedler 3 , S. Koerner 3 , W. Siess 2 . 'University
Hospital, Department of Cardiology, Munich, Germany; 2Prophylaxe der
Kreislaufkrankheiten, Munich, Germany; 3Max-Planck-Institute Biochemistry,
Martinsried, Germany

Platelet activation is a key step in acute coronary syndromes after plaque
rupture leading to acute coronary thrombosis. Oxidized LDL contained in the
plaque is thrombogenic. However, the platelet activating components of oxi-
dized LDL are not yet fully identified. To further characterize platelet activating
components of LDL, its major phospholipid species 1- acyl-phosphatidylcholine
(PC) was studied.
One-stearoyl-2-arachidonoyl-PC was oxidized by CuC12 and H2O2 and oxida-
tion products were separated by high performance liquid chromatography and
analyzed by electrospray mass spectrometry (ESI-MS). Platelet shape change
was determined with an aggregometer and cytosolic free calcium was mea-
sured fluorometrically after loading of platelets with Fura-2.
Based on the molecular mass of m/z 694, the almost complete derivatiza-
tion of the compound with pentafluorobenzyl bromide proving the existence
of a free carboxy-terminal side chain and the typical fractionation pattern of
the compound by ESI-MS/MS, revealed that one major oxidation product is
1-stearoyl-2-azelaoyl-PC (SazPC). SAzPC dose-dependently induced platelet
shape change with a maximal concentration of 10 M. Platelet shape change
by SAzPC was not altered by inhibitors of the receptors for platelet-activating
factor (PAF), lyso-phosphatidic acid or thromboxane A2. In contrast to PAF,
SAzPC did not increase cytosolic free calcium concentrations in platelets.
These observations demonstrate that oxidation of 1-acyl-PC results in the
formation of a highly bioactive compound, SAzPC, which activates human
platelets. SAzPC may be involved in athero- and thrombogenic processes in
vivo.

757 Cultured human coronary artery smooth muscle cells
express the scavenger receptor glycoprotein IIIB (CD36)

M. Bachem, A. Schmid-Kotsas, A. Gruenert, C. Haug. University of Ulm,
Clinical Chemistry, Ulm, Germany

In the development of atherosclerotic plaques coronary artery smooth muscle
cells (CA-SMC) change their phenotype from a contractile to a matrix secret-
ing cell. Here we studied the effects of modified lipids on extracellular matrix
synthesis of cultured CA-SMCs.
Methods: Human CA-SMCs (Clonetics) were used between passages 3-6.
LDLs were isolated by sequential ultracentrifugation. LDL was oxidized in the
presence of 5µM CuSO4 at 37°C for 24 h. Immunofluorescence microscopy
was performed using cryosections of human coronary artery (CD36, iso-alpha-
SM-actin) and cultured CA-SMC (CD36, iso-alpha-SM-actin, collagen types I
and III and fibronectin).
c-fibronectin and collagen type I were measured by time-resolved fluorescence-
immunoassay.DNA was quantified by fluorometry. Conventional and "real-time"
RT-PCR was performed to measure the mRNAs of CD36, collagen I and III and
fibronectin.
Results: Cultured human CA-SMC express the scavenger receptor glycopro-
tein Illb (CD36). Foam cell formation was induced after addition of enzymati-
cally (neuraminidase, cholesterol-esterase and trypsin) degraded LDL (eLDL)
and VLDL (eVLDL) to cultured SMC (demonstrated by oil-red-O-staining and
gas-chromatography of fatty acids after hydolysis of intracellular lipids). The
CD36 blocking antibody OKM5 reduced uptake of fatty acids and foam cell
formation. Oxidized LDL (oxLDL, 1-50µg/ml), malondialdehyde modified LDL
(MDA-LDL, 1-50µg/ml), eLDL (1-10µg/ml) and eVLDL (0.1-4g/ml) added to
cultured SMC (4th - 7th passage) dose dependently increased the steady state
levels of fibronectin- and collagen-mRNAs (within 8-12 h) and stimulated within
24 - 36h protein concentration of fibronectin and collagen type I in cell culture
supernatants. Preincibation of the cells with OKM5 reduced the stimulatory ef-
fect of the modified lipids. Immunofluorescence demonstrated, that also cell
associated collagen types I and III and fibronectin increased after addition of
oxLDL, MDA-LDL, eLDL, oxVLDL and eVLDL to cultured MS-SMC. Higher con-
centrations of oxLDL (>50µg/ml), eLDL (>10kg/ml), oxVLDL (10µg/ml) and
eVLDL (>4µg/ml) were cytotoxic.
Our data demonstrate that cultured human CA-SMC express the scavenger re-
ceptor CD36 which internalizes fatty acids and monoglycerides derived from
enzymatically degraded LDL and VLDL forming hereby foam cells. Further-
more, oxLDL, MDA-LDL, eLDL and eVLDL stimulate the synthesis of extracel-
lular matrix after binding to CD36.

758 Atherogenic levels of LDL downregulate vascular lysil
oxidase gene expression: effect on endothelial cell
permeability

C. Rodriguez, B. Raposo, J. Martinez-Gonzalez, L. Casani, L. Badimon.
Cardiovascular Research Center, IIBB/CSIC-HSCSP-UAB, Barcelona, Spain

Background: Increase in vascular permeability associated to hypercholes-
terolemia is one of the earlier events in the atherosclerotic process. By differ-
ential display/RT-PCR we have identified lysil oxidase (LO) as a gene regulated
by LDL in both human and porcine endothelial cells. LO is an enzyme involved
in elastin and collagen crosslinking.
Objective: To analyze the molecular mechanisms involved in vascular LO
downregulation and to assess the pathophysiological consequences of this ef-
fect in vitro and in vivo.
Methods: Quiescent porcine aortic endothelial cells (PAEC) or vascular
smooth muscle cells (SMC) were incubated with increasing concentrations
of LDL for 24 h. Pigs (Yorkshire-Albino, 32 ±4 kg) were randomized into two
groups: normolipemic animals (n=6) which were fed with a normal chow (LDL-
cholesterol: 35±10 mg/dL) and hyperlipidemic animals (n=10) which were fed
with a cholesterol-rich diet for up to 100 days (LDL-cholesterol: 314±86 mg/dL).
At this time animals have early/ mild atherosclerotic lesions (type I-II, AHA clas-
sification) in the arterial wall. LO mRNA levels in cell cultures and in porcine
vessels were analyzed by RT-PCR. Endothelial permeability was determined
by the exchange of fluorescein isothiocyanate(FITC)-dextran (Mr 40,000) in a
Transwell" system. Signalling involved in this effect was analyzed using specific
inhibitors.
Results: LDL (15 mg/dL, 24 h) decreased LO mRNA levels (3-fold) in porcine
SMC. Interestingly, a similar decrease in LO expression (3-fold) was observed
in vivo, in the vascular wall of hypercholesterolemic pigs (p<0.01). More-
over a strong and inverse correlation between plasma LDL concentrations
and LO mRNA levels was observed (p<0.001 r2=0.50) suggesting a cause-
effect relationship. Both nLDL (140 mg/dL) and an inhibitor of LO activity (b-
aminopropionitril, 100 mM) increase FITC-dextran transfer through a endothe-
lial monolayer. Pertussis toxin (protein Gi inhibitor), PD-098059 (MEK inhibitor)
or SB-203580 (p38 MAPK inhibitor) did not block the effect of LDL.
Conclusions: Hypercholesterolemia downregulating vascular LO expression
could modify extracellular matrix composition and vascular permeability. These
changes could favor cellular and protein infiltration in the vessel wall, processes
that are associated to the initiation and progression of atherosclerosis.
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759 Lipoproteins differentially regulate the nuclear receptor
Nor-1 in vascular cells

J. Rius, J. Martinez-Gonzalez, J. Crespo-Asensio, L. Badimon. Cardiovascular
Research Center, 11BB/CSIC-HSCSP-UAB, Barcelona, Spain

Background: Lipoproteins play a key role in endothelial dysfunction and
atherosclerosis. Recently we have shown that LDL induce expression of Nor-
1, a member of the neural growth factor family of orphan receptors (NGFI-B
family), in smooth muscle cells (SMC). These transcription factors seem to be
involved in cell proliferation, differentation and apoptosis.
Objectives: To analyze the ability of lipoproteins (LDL and HDL) to modulate
Nor-1 expression in vascular cells.
Methods: Porcine aortic endothelial cells (PAEC) and SMC were treated with
LDL or HDL (from 5 to 60 mg protein/dL) and Nor-1 expression was analyzed
by RT-PCR. The ability of lipoproteins to modulate Nor-1 transcription was as-
sess by transfection assay. PAEC were transfected with a construct of Nor-1
promoter linked to luciferase using a liposome-based method (Lipofectin ®). 48
hours after transfection cells were expossed to lipoproteins (60 mg/dL) for 4
hours. The involvement of cAMP Response Element Binding Protein (CREB)
in Nor-1 activation was analyzed by Electroforetic Mobility Shift Assay (EMSA)
with the Nor-1 promoter cAMP response element (CRE). CREB activation was
assessed by Western blot.
Results: LDL but not HDL strongly induced early Nor-1 expression in PAEC.
LDL strongly induced (60.6 ± 11.9 - fold over controls) luciferase Nor-1 pro-
moter dependent activity, while HDL did not produce significant effect (7.5 ±
3.2). EMSA results showed CREB binds to the CRE sequence present in the
Nor-1 promoter. This effect was associated to an early (10 min) phosphoryla-
tion of CREB. In contrast, both LDL and HDL up-regulated Nor-1 mRNA levels
in SMC.
Conclusions: LDL but not HDL induced Nor-1 expression in endothelial cells.
Transfection assays suggest a transcriptional regulation of Nor-1 by LDL. Nor-1
seems to be involved in the genetic programs triggered by LDL in endothelium.

760 Modified lipoproteins reduce hepatocyte growth factor
synthesis in human coronary artery smooth muscle cells

C. Haug, A. Schmid-Kotsas, U. Zorn, A. Gruenert, M.G. Bachem. Institute of
Clinical Chemistry, University Hospital Ulm, Ulm, Germany

Low density lipoproteins (LDL) are known to play a crucial pathophysiological
role in the development and progression of atherosclerotic lesions. Hepato-
cyte growth factor (HGF) is a potent epithelial and endothelial cell regeneration
factor which also seems to stimulate the activity of matrix metalloproteinases.
This study aimed to investigate the influence of modified LDL and very low den-
sity lipoproteins (VLDL) on HGF synthesis in cultured human coronary artery
smooth muscle cells (Clonetics, USA). LDL and VLDL were isolated by sequen-
tial ultracentrifugation, and LDL was oxidized by incubation with copper sulfate.
LDL and VLDL were enzymatically degraded (eLDL, eVLDL; cholesterol es-
terase, trypsin, neuraminidase) and the increase in free fatty acid concentra-
tions was quantified by gas chromatography. LDL and VLDL concentrations
were referred to the protein content. HGF release into the cell culture super-
natants was measured with a specific ELISA (R&D Systems, Germany) and
HGF mRNA expression was evaluated by quantitative real-time RT-PCR us-
ing the LightCycler technology. Oxidized LDL (oxLDL 1-10 µglml), eLDL and
eVLDL (0.1-2 µg/ml) as well as higher concentrations of native LDL (nLDL
10-100 µg/ml) induced a significant reduction of HGF release (minima: oxLDL
10 µg/ml 53.7±4.7%*** n=8, eLDL 58.3±0.9%* n=3, eVLDL 60.0±2.3%**
n=6, nLDL 100 µg/mI 75.1±6.7%**, controls 100±5.1% n=10; means±SEM,
*:p<.0.5, **:p<0.01, ***:p<0.001 versus control, 48 hours incubation). In par-
allel, a decrease of HGF mRNA expression was observed (oxLDL 1 µg/ml:
63.2±8.0%, nLDL 10 pg/ml: 70.3±6.4%, % of controls, n=11, 3-6 hours in-
cubation). Furthermore, it was observed that nLDL was oxidatively modified by
the cells during the incubation period and that higher oxLDL concentrations (20-
100 µg/ml) exerted a cytotoxic effect, indicated by an increased LDH release
and impaired cell viability. In summary, our data demonstrate that modified
lipoproteins reduce HGF synthesis in cultured coronary artery smooth mus-
cle cells. Presently, the role of HGF in atherosclerosis is unclear. HGF might
have a protective effect by stimulating endothelial cell regeneration, on the other
hand it also might promote atherogenesis and plaque instability by stimulating
smooth muscle cell migration and by enhancing extracellular matrix degrada-
tion. The present findings suggest an interaction of lipoproteins and HGF in
smooth muscle cells and might stimulate further studies to elucidate the role of
HGF in coronary atherosclerosis.

ALTERED HEARTS HARBOUR ALTERED GENES

761 Disruption of dystrophin (D) and dystrophin -related
proteins (DRP) is a trigger of advanced heart failure of
both hereditary and acquired origins

T. Kawadal, J. Nakata 2 , M. Nakazawa 3 , M. Koshimizu 2 , C. Hemmi 2 ,

S. Fukuda°, S. Takeo 5 , T. Toyo-oka 2 . 1 Niigata University Medical Hospotal,
Div. of Pharmacy, Niigata; 2 University of Tokyo, Dept. of Organ
Pathophysiology, Tokyo; 3 Niigata University, Dept. of Basic Biomedical Inform.,
Niigata; 4 University of Tokyo, Dept. of Pathology, Tokyo; 5 Tokyo University of
Pharmacy, 1st Dept. of Pharmacology, Tokyo, Japan

Background: We have reported that TO-2 hamster with DCM show gene mu-
tation of delta (d)-sarcoglycan (SG) in DRP (Sakamoto et al., P.N.A.S., 1997),
similar to human cases (Tsubata et al., J.CIin.Invest., 2000). D together with
DRP stabilizes sarcolemma (SL) during the repeated SL expansion in systole
and may require more resistance than skeletal muscle. In vivo transduction of
recombinant adeno-associated virus (rAAV) vector with normal d-SG gene to
TO-2 hearts induced long-lasting and efficient expressions of both transgene
and transcript in myocardium and hemodynamics (Kawada et al., B.B.R.C.,
2001). Most importantly, survival period of the animals was prolonged (Kawada
et al., P.N.A.S., 2002). Acute heart failure (HF) model in rat by high-dose admin-
istration of isoproterenol induced translocation of D from SL to myoplasm but
not d-SG degradation (Xi et al., J.Cardiovasc.Pharmacol., 2000). Thus, these
results provide the hypothesis that HF of both hereditary and acquired origins
is commonly caused by disruption of DRP or D.
Objective: To evaluate the contribution of DRP to the SL integrity, we examined
the fine structure and stability of SL in cardiomyocytes of the TO-2 with or
without the gene therapy. Furthermore, we evaluated the contribution of an
endogenous protease, calpain, to the disruption of DRP.
Methods and Results: Double-stain of d-SG and D revealed co-localization of
both proteins in SL of normal hearts, whereas TO-2 demonstrated D selectively.
After the co-transduction of normal d-SG gene plus reporter (R) gene for 10
or 20 weeks, immuno-EM revealed patchy re-expression of transgene of d-
SG along SL. The d-SG expression accompanied more intense staining of D
than the case transfected by R gene alone. At 3 hours before sacrificing the
animals, Evans blue (EB) was iv. administered to identify membrane-degraded
cells. The sustained transduction of d-SG reduced the cell area stained by EB
after the gene therapy, denoting the improved SL stability. Incubation of both SL
fraction and purified m-calpain from swine myocardium induced the proteolysis
of D, alpha-, beta- and gamma-SG, but not d-SG in vitro the presence of Cat.
Conclusion: These results indicate that SL degeneration would primarily in-
duce the disruption of D or DRP by the endogenous protease and the lack of
SL integrity is involved in the process of HF irrespective of the hereditary or
acquired origins. Somatic gene therapy with potent rAAV vector would provide
a new strategy for the treatment of advanced HF.

762 Changes in gene and protein expression for globins
caused by mechanical decompression of the left
ventricle through assist devices

J. Mueller, G. Wallukat', P. Ellinghaus 2 , Y. Weng 1, R. Pregla 1 , R. Hetzer 3 .

1 Deutsches Herzenfrum Berlin, Cardiac Surgery Dept., Berlin, Germany, -

2 Bayer AG, Wuppertal, Germany; 3gerlin Heart AG, Berlin, Germany

Reduced wall stress resulting from unloading of the left ventricle with a cardiac
assist device in patients with heart failure leads to changes in gene and protein
expression in the myocardium. However, comparison of myocardial specimens
from 28 patients showed that the changes in gene expression differed to a great
extent. No set of a fairly large number of gene expression changes could be de-
tected for all the samples. This may be due to different loading conditions for the
left ventricle, may be disease related, or may represent individual differences.
Gene chip technology was applied (>6,000 genes) to look for differences in
gene expression in the myocardium of six patients between the time of device
placement and the time of transplantation. Protein expression was examined
for substances with the most pronounced changes in gene expression. Gene
expression for ANP and BNP showed a very pronounced reduction by a mean
factor of 14.3 and 20.7, respectively, and many other genes showed changes
of expression of mean factors below 9 (which were not rated for methodologi-
cal reasons). Interestingly, gene expression for globin alpha, beta, and gamma
was down-regulated by a mean factor of 9.5, 10.7, and 43.4, respectively. Sim-
ilarly, protein proof in the specimens at the time of implantation was high and
was significantly lower at the time of transplantation (reduction of the number
of globin positive cells; mean factor of 8, 12, 34, respectively).
Application of chip technology resulted in the detection of a large number of
changes of gene expression in the myocardial specimens between the time of
device implantation and removal. However, only a small number of genes were
up or down-regulated by factors above 9. The physiological significance of the
existence of globins in the myocardium is not yet clear. Hypothetically, cells
with globin may be differentiated from stem cells in the myocardium or the cells
containing globin may be created due to a missing factor instead of myocytes.
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763 Dysfunction of mitochondrial respiratory chain complex
I in human failing myocardium is not based on disturbed
mitochondrial gene expression

R.J. Scheubel 1 , M. Tostlebe 2 , S. Rohrbach 3 , D. Darmer 2 , F.N. Gellerich 4 ,

R-E. Silber 1 , J. Holtz 2 . 'Martin-Luther-University, Department of
cardiothoracic surgery, Halle (Saale), Germany,. 2Martin-Luther-University,
Institute of Pathophysiology, Halle (Saale), Germany;
3Martin-Luther-University, Department of cardiology, Halle (Saale), Germany;
°Martin-Luther-University, Department of Neurology, Halle (Saale), Germany

Disturbance of mitochondrial gene expression by oxidative stress is discussed
to be the reason for impaired mitochondrial function in ageing myocardium.
The failing myocardium is assumed to be a form of premature myocardial age-
ing and disturbances of mitochondrial gene expression have been observed in
experimental myocardial failure. For this reason we investigated in human left
ventricular myocardium of explanted terminally failing hearts (31 DCM, 12 ICM)
and in 12 donor hearts enzyme activity of respiratory chain complexes (C) with
mitochondrial encoded subunits (C-I, C-Ill, C-IV) in comparison with the activity
of the exclusively nuclear encoded C-II. In addition mRNA expression of mito-
chondrial encoded genes was compared with nuclear encoded mitochondrial
components.
In 43 explanted ventricles, the citrate synthase related enzyme activity of C-
1 (11,47±0,81 a.U.) was smaller than in 12 donor hearts (15,92±1,51 a.U.;
DCM-'ICM; p<0,001), whereas that of C-II was identically (19,21±1,82 vs.
18,36±1,01 in donors). At the first glance this appears in agreement with
the hypothesis of disturbed mitochondrial gene expression, which predicts
that complexes with mitochondrially encoded subunits (C-I) are disturbed
in contrast to complexes with only nuclearly encoded subunits. However,
the mRNA expression values showed neither for the mitochondrial encoded
genes(ND1, ND2, ND3, ND4, ND4L, ND5, ND6, cytochrome b, COX-I, COX-
Ill, 16S rRNA; semiquantitative RT-PCR controlled by Northern blot)nor for the
MnSOD (nuclear encoded) significant differences, whereas mRNA of TNF-
alpha (0,21±0,02 vs. 0,15±0,01; p< 0,05) and of Pro-ANP (0,63±0,15 vs.
0,15±0,06; p<0,005)was significant higher in explanted failing ventricles. The
enzyme activity of C-III and C-IV in explanted failing ventricles, the intact mi-
tochondrial wildtype DNA (Southern blot) and the protein expression of the
nuclear encoded mitochondrial transcription factor (mtTFA; Western blot) were
unchanged compared to donor organs.
We conclude that the observed selective reduction of the C-I enzyme activity in
the failing human myocardium is not a consequence of a disturbed mitochon-
drial gene expression, but probably the result of an altered assembling of the
macro complex.

764 The EDG-receptors are functional in human fibroblasts
and are regulated in human heart failure

A. Steege, J. Bass, L. Herds, A. Doller, R. Pregla, H.R. ZurbrOgg, R. Hetzer,
V. Regitz-Zagrosek. Deutsches Herzzentrum Berlin, Berlin, Germany

The phospholipids lysophosphatidic acid (LPA) and sphingosine 1-phosphate
(Si P) affect cell proliferation, survival during hypoxia, cytoskeleton architecture
and embryonic development in rodent hearts. Their effects are mediated by
a family of G-protein coupled receptors encoded by endothelial differentiation
genes (EDG). These receptors bind LPA (EDG-2,-4,-7) or S1 P (EDG-1,-3,-5,-
6,-8) and act via Gq, G12/13 and Gi. Their presence has been demonstrated
in rodent hearts, but not yet in human hearts. We determined their presence
in the human heart, regulation in human cardiac disease and functionality in
human fibroblasts.
In the first set of experiments, the expression of EDG-1,-2,-3,-4,-5 and -7 mRNA
was assessed in human myocardial samples and in HT1080 cells, a human
fibroblast cell line, by PCR and sequencing. In the next step, the mRNA for
EDG-1 and -2 was quantitated by real-time PCR (PE 5700) in left ventricular
samples taken during aortic valve surgery from patients with aortic valve steno-
sis (AS, LV EF: 44 ± 6%) and from explanted hearts with ischemic (ICM, n=7)
and dilated cardiomyopathy (DCM, n=27) and in 15 controls (unused donor
hearts with normal systolic function) after informed consent and agreement of
an ethical committee. EDG mRNA was related to the stably expressed GAPDH
mRNA. To analyse the effects of LPA and Si P on human fibroblasts, HT1 080
cells were stimulated for 6h with 100 nM LPA or S1 P and the activity of matrix-
metalloproteinases (MMPs) was analysed by gelatine-zymography.
EDG-1,-2,-3,-5 and -7 were found in human myocardium and EDG-1,-2,-4,-
5 and -7 in HT1080 fibroblasts. EDG-1 was significantly upregulated in DCM
(200% of control, p<0.05), in ICM (216%, p<0.01), and AS (175%, p<0.002).
EDG-2 was unchanged in DCM (159%, ns) and increased in ICM (198%,
p<0.05) and AS (247%, p<0.05). In HT1080 cells, EDGs contributed to the reg-
ulation of matrix-metalloproteinases proMMP2, MMP2 and MMP9. Stimulation
with Si P upregulated the activity of proMMP2, MMP2 and MMP9. Stimulation
with LPA led to downregulation of the activity of these MMPs.
These results suggest that the EDG-receptors, particularly EDG-1 and -2, are
present in the human heart and are regulated in human heart disease and may
contribute to the control of extracellular matrix turnover in human fibroblasts.

765 Beta-sarcoglycan gene mutations cause plasma
membrane dysruption in striated and smooth muscle,
leading to severe dilated cardiomyopathy

P. Melacini 1 , M. Fanin 2 , C. Boito 2 , E. Pegorar0 2 , C. Angelini 2 , S. Iliceto'.
'Policlinico, Cardiology, Padua, Italy; 2University of Padova, Department of
Neurology, Padova, Italy

Background: The sarcoglycan (SG) complex (alfa-, beta-, gamma-, and delta-
SG) is a component of the structural proteins localized to the plasma membrane
of striated muscle, where it confers mechanical stability during muscle contrac-
tion. SG gene mutations cause limb-girdle muscular dystrophies (LGMD), but
only rarely the myopathy is associated with overt cardiac involvement.
Material and Methods: We studied 4 patients (aged from 9 to 37 years, 2
males, t2 females) with beta-SG gene mutations and muscular dystrophy, to
verify the presence of cardiomyopathy. The diagnosis was performed by skele-
tal muscle biopsy, SG proteins (immunohistochemistry, western blot) and genes
analysis (SSCP, DNA sequence), ECG, 2D and Doppler echo-cardiography.
Results: All patients suffered from severe muscular dystrophy. Beta-SG gene
mutations were small frameshift deletions, insertions or duplications (5/8
mutant alleles), missense mutations (2/8 alleles), and one nonsense mutation.
Mutations in the beta-sarcoglycan gene caused the loss of the entire SG com-
plex in the skeletal muscle with a consequent plasmalemmal damage and fiber
necrosis. 2 patients (50%) showed cardiac involvement. Left ventricular (LV) dif-
fuse hypokinesia (EF=38%) was present in one patient and biventricular severe
dilatation and reduction of ejection fraction (LVEDV=118 mI/m 2 , LVEF=32%) in
the second patient, who died from cardiac failure at age 14 years.

Sex,age LVEDV (ml/m2 ) LVEF (%) Clinical phenotype Gene mutations

M, 14 ` 118 32 severe LGMD, DCMP, HF 4bp del.,8bp ins.
F. 9 66 53 severe LGMD 8bp ins., nonsense
F, 20 58 55 severe LGMD missense homoz.
M, 37 67 38 LGMD, LV hypokinesia 32bp dupl.homoz.

Discussion: Since the SGs are expressed in striated muscle, SG gene muta-
tions are expected to affect both the skeletal and cardiac muscle, due to the
loss of structural and functional plasma membrane integrity. We demostrated
that mutations in the beta-SG gene are a common cause of dilated cardiomy-
opathy Unlike other SGs, beta-SG is additionally expressed in smooth muscle
of the coronary vessels, thus a perturbation of vascular function would rep-
resent an additional mechanism. In the future, study of the coronary reserve
may shed light on the pathogenesis of cardiomyopathy; in addition, pharmaco-
logical treatment with vasodilators merits further investigations as a potential
therapeutic option.

766 Significant structural alterations in the mitochondrial
D-loop control region may occur in cardiomyopathy

J. Mann-Garcia', M.J. Goldentha1, G.W. Moe'. 'The Molecular Cardiology
Institute, Highland Park, NJ, United States of America; 2 University of Toronto
St. Michael Hospital, Toronto, Canada

Damage in mitochondrial DNA (mtDNA) coding genes and reduced bioener-
getic generation has been previously reported in human cardiac tissues with
aging and in selected cardiac disorders. An age-dependent accumulation of
point mutations in the non-coding control region of human mitochondrial D-
loop has been recently found in cultured fibroblasts and skeletal muscle cells;
whether these changes occur in cardiac tissue is unclear. Accordingly, we un-
dertook the current study to examine mtDNA D-loop region in a series of pa-
tients with cardiomyopathy (CM) and normal controls. Also, the effect of age
was evaluated.
Methods: We analyzed cardiac mtDNA for the incidence and distribution of
point mutations in the D-loop control region involved in mtDNA replication and
transcription (from 110-570 nt) in 47 patients with CM and 40 subjects with no
history of cardiac disease. Frequency and distribution of mutations in relation to
age, and cardiac disease were assessed, and compared to changes in a cytb
fragment of roughly the same size in controls and patients.
Results: A total of 118 homoplasmic point mutations were found at 30 positions
in patients with CM compared with 111 mutations at 34 positions in controls.
However, mutations in important regulatory sites within the D-loop control re-
gion (including mtTFA sites and the conserved sequence blocks) were present
in 8 patients (17%) and not found in controls. Patients with a combination of
two of these alleles (n=3) have a more marked phenotype of mitochondrial
dysfunction including both reduction in multiple respiratory enzyme activities
and marked reductions in the level of cardiac mtDNA. No significant accumu-
lation of point mutations in the D-loop control region or in cytb was found as a
function of age.
Conclusion: Specific mutations at critical sites in the D-loop were found in
CM and they were associated with significant respiratory enzyme defects. The
combination of mutations and defective bioenergetics may play a pathogenetic
role in a subset of patients. Contrary to findings in cultured fibroblasts and
skeletal muscle cells age does not appear to be a factor in the accumulation of
cardiac mtDNA D-loop mutations
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REPERFUSION INJURY DURING CARDIAC SURGERY

771 Reperfusion after open heart surgery is the most
damaging factor for myocardial tissue

E. Stefanovic. Dedinje cardiovascular Institute, Department of pathology,
Belgrade, Yugoslavia

Aim: To assess ultrastructural changes of myocardial capillaries and cardiomy-
ocytes due to ischemia and reperfusion during open heart surgery.
Methods: We evaluated 61 consecutive patients (pts) who underwent open
heart surgery. 215 byoptical samples were taken from right ventricle anterior
wall, and from the apical region. They were taken during ischemic pctiod (5,10,
20, 30 min starting cardioplegia (CPL), and at the end of CPL) and during
reperfusion period (5-30 mm after beginning of this period). All samples were
analyzed by electron microscope using quantitative stereological analysis. Vol-
ume fraction of the pinocite vesicles (PV), mitochondria (M), and endoplasmatic
reticulum (EPR) were calculated. All pts were devided into 2 groups based
on duration of CPL - ischemia; group 1 (CPL <65 min., 19 pts), and group 2
(CPL>65 mm, 42 pts).
Results: Damages of the endothelial cells and cardiomyocytes in all samples
occurred 5 minutes after introduction of CPL and progressively increased dur-
ing ischemic phase. The worse damage was found after 65 mm. of CPL usage:
capillaries obstruction due to microclasmatosis, edema of the endothelial cells,
widening of the cell junctions, degenerative changes of the cardiomyocytes.
Stereological analysis confirmed that the larger damages were found during
reperfusion in group 2 (table).

	Group I	 Group II

Variable 	 ischemia 	 reperfusion 	 p	 ischemia 	 reperfusion 	 p

PV(Vv)	 0.052	 0.043	 <0.05 	 0.033	 0.028	 <0.01
MV(Vm) 	 0.024 	 0.025	 NS 	 0.022 	 0.017 	 <0.01
EPR(Vr) 	 0.026	 0.026	 NS 	 0.025 	 0.023	 <0.01

Conclusion: Cells of myocardium are very sensitive to hypothermia, hypoxia
and reperfusion during open heart surgery. Ultrastructural changes of endothe-
lium and cardiomyocytes depend on the length of CPL usage time, and are
particularly induced by reperfusion.

772 Insufficient protection of the conduction system during
cardioplegic arrest - Necrosis but not apoptosis

F. Sayk 1 , R.G. Leyh 1 , J.F.M Bechtel', S. Krueger 2 , A.C. Feller 2 ,
H.H. Sievers 1 , C. Bartels 1 . t University of Luebeck, Cardiac Surgery, Luebeck,
Germany; 2 lnstitute of Pathology, University of Luebeck, Luebeck, Germany

Background: Conduction system disturbances after cardioplegic arrest remain
an unsolved problem. We investigated whether ischemia/reperfusion injury due
to cardioplegic arrest contributes to myocardial conduction cell (MCC) necrosis
or apoptosis and whether MCC react differently from working myocardial cells
(WM).
Methods: Under cardiopulmonary bypass conditions minipigs were subjected
to 60 min. of crystalloid cold antegrade intermittent cardioplegic arrest followed
by 180 min. of reperfusion (n=20). Hearts not subjected to any procedure
served as controls (n=5). Subendocardial MCC and adjacent WM from the
LV free wall and the RV septomarginal band were investigated histologically.
HE and immunohistochemical staining for apoptosis-associated proteins (bax,
bcl-2, CPP-32) was performed. DNA-breaks were visualized by TdT-mediated
dUTP-biotin nick end labeling (TUNEL). Electron microscopy was performed in
order to differentiate between apoptosis and necrosis.
Results: MCC of control animals constitutionally expressed bax, bcl-2, and
CPP-32. After cardioplegic arrest with reperfusion, marked reduction of
apoptosis-associated protein labeling was focally found in subendocardial MCC
(15/20 hearts; Fig.1). In 6.3%±6.4 of subendocardial MCC, karyopycnosis
and increased eosinophilia (HE) were observed. Positive TUNEL-staining was
found in 2,8%±2,5 of subendocardial MCC. The average TUNEL-rate of the ad-
jacent WM was < 0,1%. Electron microscopy demonstrated ischemic changes
in MCC consistent with cellular necrosis.

Conclusion: Ischemia and reperfusion injury due to cardioplegic arrest leads
to significant subendocardial MCC damage, far exceeding damage of the WM.
Ultrastructural and light-microscopic findings are consistent with coagulation
necrosis, rather than apoptosis.

773 Inhibition of IkBa phosphorylation with BAY 11-7085
attenuates myocardial reperfusion injury in rabbits

M. Buerke, S. Rosellen, U. Buerke, J. Meyer, H. Darius. Johannes Gutenberg
University, II. Department of Medicine, Mainz, Germany

Myocardial reperfusion injury has been attributed to neutrophil released medi-
ators like oxygen derived free radicals, cytokine syntheis, loss of endogenous
nitric oxide and increased neutrophil accumulation. Subsequent cellular activa-
tion with translocation of NFkB, transcription initiation, and synthesis of inflam-
matory molecules like TNFa, IL-6 and ICAM-1 will occur.
We studied the effect of BAY 11-7085, known to inhibit phosphorylation of
IkBa following TNFa stimulation, in vivo in a rabbit myocardial reperfusion in-
jury model (60 minutes ischemia followed by 3 hours reperfusion). BAY 11-
7085 (0,2mg/kg) or its vehicle were injected 5 minutes prior to reperfusion.
Myocardial injury following BAY 11-7085 treatment was significantly reduced
compared to vehicle treated animals (1 6%±2.1 % vs 32.6%±1.8% necrosis re-
lated to ischemic myocardium, p<0.05). Plasma creatine kinase (CK) activity,
another marker for myocardial injury increased from 4.5±0.4 IU/g protein at
baseline to 55.3±3.3 IU/g protein following 3 hours of reperfusion in the vehicle
group. Administration of BAY 11-7085 significantly decreased plasma CK re-
lease throughout the reperfusion period (31.8±1.5 IU/g protein, p<0.05). In the
necrotic zone myeloperoxidase (MPO) activity, a marker for polymorphonuclear
leukocyte (PMN) accumulation, was significantly decreased in BAY 11-7085
treated animals compared to the vehicle group (p<0.01). Histologic analysis
of ischemic reperfused myocardium of vehicle treated animals showed 56±6
PMN/mm2 . BAY 11-7085 treatment resulted in a significant reduction of neu-
trophil accumulation in the reperfused myocardium (28±5 PMN/mm 2 , p< 0.01).
In vitro adhesion assays demonstrated reduced PMN adherence to ischmic
reperfused arteries following BAY 11-7085 treatment. Similar, BAY 11-7085 sig-
nificantly reduced PMN adherence to TNF-a activated vascular endothelium.
Further, BAY 11-7085 inhibited NFkB translocation in vascular endothelial cells
following TNF-a stimulation
Thus, blocking of phosphorylation of IkBa with BAY 11-7085 appears to be an
effective mean to preserve ischemic myocardium from injury following reperfu-
sion. The cardioprotective effect appears to be at least in part due to reduced
PMN adhesion and infiltration with subsequent diminished myocardial necrosis.

774 Poly-ADP-ribose polymerase (PARP)-inhibition protects
against myocardial and endothelial reperfusion injury
after hypothermic cardiac arrest

G. Szabo 1 , T.B. Andrasi 2 , N. Stumpf 1 , V. Buhmann 1 , C.F. Vahl 1 , C. Szabo 3

t University of Heidelberg, Department of Cardiac Surgery, Heidelberg,
Germany; 2Semmelweiss University Medical School, Experimental
Cardiovascular Surgery, Budapest, Hungary; 3 lnotek Corporation, Beverly,
United States of America

Free radical production and related cytotoxicity during ischemia/reperfusion
may lead to DNA strand-breakage Which activates the nuclear enzyme poly-
ADP-ribose synthetase (PARP) and initiates an energy consuming, inefficient
repair cycle, with transfer of the ADP-ribosyl moiety of NAD+ to protein accep-
tors. We investigated the effects of PARP inhibition on myocardial and endothe-
lial function during reperfusion in an experimental model of cardiopulmonary
bypass
Twelve anesthetized dogs, underwent hypothermic cardiopulmonary bypass.
After 60 minutes of hypothermic cardiac arrest, reperfusion was started after
application of either saline vehicle (control, n=6), or PJ34 (10 mg/kg) a selec-
tive PARP-inhibitor (n=6). Left ventricular hemodynamic variables were mea-
sured by a combined pressure-volume-conductance catheter and the slope of
the end-systolic pressure volume relationship (Ees) was calculated at baseline
and after 60 minutes of reperfusion. Left anterior descendent coronary blood
flow (CBF), endothelium-dependent vasodilatation to acetylcholine (ACH) and
endothelium-independent vasodilatation to sodium nitroprusside (SNP) were
also determined.
The admimistration of PJ34 led to a significantly better recovery (given as per-
cent of baseline) of left ventricular systolic function (dP/dt: 61±7% vs. 38±10%,
p<0.05 and Ees 67±6% vs. 46±6%, p<0.05). CBF was also significantly
higher in PJ34 group (32±4 vs. 21±3, ml/min, p<0.05). While the vasodilata-
tory response to SNP was similar in both groups, ACH resulted in a significantly
higher increase in CBF in the PJ34 group (59±10% vs. 28±15%, p<0.05).
PARP inhibition improves the recovery of myocardial and endothelial function
after cardiopulmonary bypass with hypothermic cardiac arrest.

Fig. 1: Bax - immunohistochemistry.
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775 Immunomodulator rapamycin attenuates myocardial
reperfusion injury in rabbits

M. Buerke, N. Burkhardt, T. Langin, U. Buerke, J. Meyer, H. Darius. Johannes
Gutenberg University, II. Department of Medicine, Mainz, Germany

Myocardial reperfusion injury has been attributed to increased neutrophi accu-
mulation with inflammatory injury. Cellualr adhesion and cytokines exert protein
synthesis in the ischemic reperfused heart. The precise role of rapamycin in is-
chemia reperfusion is unknown.
We studied the effect of the immuno-suppressor/-modulator Rapamycin (Rapa)
in vivo in a rabbit myocardial reperfusion injury model (60 minutes ischemia fol-
lowed by 3 hours reperfusion). Rapa (1 kg/kg) or its vehicle were injected 5 min-
utes prior to reperfusion. Myocardial injury following Rapa treatment was sig-
nificantly reduced compared to vehicle treated animals (15%3% vs 32%±2%
necrosis related to ischemic myocardium, p<0.05). Plasma creatine kinase
(CK) activity, another marker for myocardial injury increased from 2 ±0.2 IU/g
protein at baseline to 36±3.3 IU/g protein following 3 hours of reperfusion in
the vehicle group. Administration of Rapa significantly decreased plasma CK
release throughout the reperfusion period (15±2 IU/g protein, p<0.05). In the
necrotic zone myeloperoxidase (MPO) activity, a marker for polymorphonuclear
leukocyte (PMN) accumulation, was significantly decreased in Rapa treated an-
imals compared to the vehicle group (p<0.01). Histologic analysis of ischemic
reperfused myocardium of vehicle treated animals showed 75±8 PMN/mm2 .
Rapa treatment resulted in a significant reduction of neutrophil accumulation in
the reperfused myocardium (33±5 PMN/mm 2 , p<0.01). With proteome anal-
ysis we were able to demonstrate differences in protein expression following
Rapa treatment (i.e. preserved expression of superoxide dismutase and heat
shock protein).
Thus, blocking of translation with rapamycin appears to be an effective mean
to preserve ischemic myocardium from injury following reperfusion. The cardio-
protective effect appears to be at least in part due to preserved protein expres-
sion with subsequent reduction of PMN accumulation and myocardial necrosis.

776 Deferoxamine cardioplegia improves mitochondrial
morphology in human myocardium

G.E. Drossos 1 , A. Albanou 2 , P. Kontogiorgi 1 , O. Ananiadou 1 , D. Katritsis 3 ,
C.E. Anagnostopoulos 1 . ' University of Ioannina, Medical School, Ioannina,
Greece; 2 University of Thessaloniki, Thessaloniki, Greece; 3Athens
EUROCLINIC, Cardiology, Athens, Greece

Enhanced myocardial protection during ischemia using the oxygen free radi-
cal deferoxamine has been demonstrated experimentally and clinically. Mito-
chondria have marked functional and morphologic abnormalities and are very
sensitive to ischemic damage. This study aimed at determining whether defer-
oxamine has a protective effect by preserving the morphology of mitochondria
in human myocardium after ischemia-reperfusion.
Methods: Patients (pts) who underwent elective first-time operation of the aor-
tic, mitral, or both valves were included in the study. They were randomly al-
located to either St. Thomas? cardioplegic solution (group A) or cardioplegic
solution supplemented with deferoxamine (group B).
Myocardial biopsy specimens were obtained from the sub-endocardial layer
and were immersed immediately in gloutaraldeyde solution. After special pro-
cessing, mitochondrial morphology was determined by electron microscopy
x62,500. The severity of mitochondrial damage was graded as follows: 0=nor-
mal mitochondria, 1=swelling without architectural disruption and 2=architec-
tural disruption. 154 mitochondria from group A (7 pts) and 281 from group B
(7 pts) were included in the study. Student's t-test was used to analyze the data.
Results: There was a continuing improvement of mitochondrial morphology in
all grades as presented in the table.
Severity of mitochondrial damage

Group A 	 Group B 	 p

Grade 0 	 15(9.8%)	 255 (90.8%l 	 <0.0001
Grade 1 	 106(68.8%) 	 26(9.2%) 	 <0.0001
Grade 2 	 33 (21.4 %) 	 0	 <0,0001
Total	 154	 281

Conclusion: Deferoxamine appears to have a moderating effect on mitochon-
drial morphology in ischemia-reperfusion injury.

CAROTID STENTING

777 Routine use of cerebral protection during carotid artery
stent implantation: procedural results of a multicenter
registry of 692 procedures

B. Reimers', F. Castriota 2 , T. Tuebler 3 , N. Corvaja 4 , C. Cernettis,
A. Cremonesi 2 , J. Schofer 3 , A. Colombo°. 'Cardiovascular Department,
Mirano, Italy; 2 Villa Maria Cecilia, Cotignola, Italy; 3Center for Cardiology,
Hamburg, Germany; °Centro Cuore and S. Raffaele Hospital, Milano, Italy;
5 Cardiovascular Department, Mirano, Italy

Background: Cerebral protection devices are used during percutaneous
carotid artery stenting to reduce distal embolization of debris, which may re-
sult in neurological deficit.
Methods and Results: 692 consecutive procedures (645 patients) of elec-
tive carotid stent implantation using cerebral protection performed in 5 different
centers were included in a prospective registry.
Cerebral protection was attempted using filter devices (73.8% of procedures),
occlusive distal balloons (23.6%), and endoluminal clamping of the common
and external carotid artery (2.5%).
All lesions presented a >70% diameter stenoses (mean 80±9%). Mean age
of the patients was 70±12 years, 83.2% were males, and 51.0% of patients
had a previous, hemisphere related, stroke or transient ischemic attack. In 653
procedures (96.4%) it was possible to position a protection device. In 13 of 164
procedures with distal balloon protection, this was not tolerated by the patient
(6.3%). In 683 procedures (98.7%) a stent was successfully placed. Neuro-
logical complications during the procedure, in-hospital and during 30 days of
follow-up occurred after 36 procedures (5.2%). These were 5 major strokes
(0.7%), 14 minor strokes (2.0%), 12 transient ischemic attacks (1.7%), 1 em-
bolization of the retinal artery (0.1%), and 5 intracerebral haemorrhages (0.7%)
of which 4 were without clinical sequels and 1 leading to myocardial infarc-
tion and death. Protection device related complications, all without neurological
symptoms, occurred in 8 procedures (1.1%). These were 7 distal dissections
of which 3 were covered with additional stents, 1 leading to occlusion of the
internal carotid artery, and 1 filter entrapment requiring surgical removal. Ma-
jor adverse cardiac events (MACE) during the 30 days of follow-up occurred
in 3 patients (0.4%) and were 2 fatal and 1 non-fatal myocardial infarctions.
Combined minor/major stroke rate was 2.7%, combined stroke/death rate was
2.9%, and combined stroke/MACE/death rate was 3.0%.
Conclusions: Routine cerebral protection during carotid artery stenting ap-
pears feasible and safe. In the present registry the incidence of stroke was low.

778 Emergency stenting for stroke after carotid endo
arterectomy

F. Liistrol, A. Chieffol, G. Stankovic 2 , C. Di Mario 2 , M. Montorfano 2 ,
C. Briguorl 1 , R. Chiesa 1 , A. Colombo 2 . ' San Raffaele, emodinamica, milan,
Italy; 'Columbus Hospital, Emo Centro Cuore, Milan, Italy

Background: Carotid endoarterectomy (CEA) has been established as the
standard treatment for carotid occlusive disease and has been shown to be
beneficial in patients with high-grade carotid stenosis. Nevertheless this ap-
proach is not free of complications. Among these, perioperative stroke and
death have been reported in 2.5-7.5% but the incidence can be as high as
18% in the high risk-patients. The management of perioperative neurological
deficits complicating CEA is still controversial. We report immediate and long
term result of emergency carotid stenting for stroke complicating CEA.
Methods and Results: From April 1998 to July 2001, 25 patients underwent
emergency carotid angioplasty and stenting for perioperative stroke. Among all
procedures, 21 were performed in the hemodynamic laboratory and the remain-
ing 4 in the operating theatre. Carotid angiography was performed immediately
(within 15 ± 5 min) after the appearance of neurological symptoms. Thrombosis
at the CEA site was found in18 (72%) lesions and vessel dissection in the re-
maining 7 lesions (28%). Adjunctive carotid artery angioplasty with direct stent
implantation was performed in all patients (within 35 ± 12 min) with a technical
success rate of 100%. 3 (12%) deaths occurred in hospital, all related to neu-
rological events (within 15 days). At a mean follow-up of 14 ± 9 months (rang 1
to 28) 1 (4%) death occurred after 3 months, not related to cerebral event. One
patient (4%) had incomplete recovery. Complete neurological status recovery
was observed in 21 patients (84%).
Conclusions: Emergency percutaneous transluminal angioplasty carotid
stenting (PTACS) is feasible, safe and effective in the treatment of peri-
operative stroke after CEA leading to a complete neurological recovery in the
majority of the patients.
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779 Predictors of adverse events and impact of the learning
curve in the carotid angioplasty and stenting free of
emboli (CAFE) USA trial

G. Dangas 1 , R. Mehran 1 , S. lyer', L. Satler 2 , P. Whitlow 1 , T. Ohki',
M.B. Leon' , G. Roubin 1 . t Lenox Hill Hospital, Interventional Cardiology, New
York, NY United States of America; 2 Washington Hospital Center, Cardiology
Dept., Washington DC, United States of America

Background: Distal protection devices reduce the occurrence of peri-
procedural events in pts undergoing carotid artery stenting (CAS). The deter-
minants of adverse neurologic events during CAS with "neuroprotection", and
the impact of the learning curve are unknown.
Methods: CAFE-USA was a multicenter prospective registry that evaluated
the utility of the PercuSurge GuardWire (GW) balloon occlusion and aspiration
system in 212 consecutive pts undergoing CAS. To evaluate learning curve
issues, outcomes in the first 106 pts (Group I) were compared to the last 106
pts (Group II). The CREST trial definitions were used for all events.
Results: Mean age was 72 ± 8 years; 66.5% were male. Most high-risk base-
line features were equally prevalent in the 2 groups, though bilateral disease
(63.2% vs. 48.1%, p=0.02) and history of CEA (20.8% vs. 8.5%, p=0.01) were
more common in group I.

Procedural results

Group I Group II P-value

Successful GW placement 93.4% 95.3% 0.55
Duration of balloon occlusion (min) 12.9 + 6.0 10.7 + 3.2 0.001
Total procedure time (min) 78 + 47 65 + 30 0.01
Contrast used (ml) 180 + 79 152 + 74 0.008
Hypotension post-CAS 27% 14% 0.02
Embolic stroke 1.9% 0.9% 1.0
Cummulative 30 day events:
Neuro-death 2.7% 1.4% 1.0
Non-disabling stroke 4.9% 3.1% 0.72
Any neurologic event 7.6% 4.6% 0.44

By logistic regression analysis, GP Ilb/Illa inhibitor use (OR=8.17, p=0.02),
prior stroke (OR=4.7, p=0.02), and prior MI (OR=4.52, p=0.02), were indepen-
dent predictors of 30-day adverse events.
Conclusions: During CAS with neuroprotection, embolic stroke is extremely
rare and appears to decrease overtime with experience. Patient selection base-
line characteristics, and adjunct pharmacotherapy (NOT embolic events) drive
the event rate in the CAS with neuroprotection.

78 White blood cell count predicts microembolic Doppler
signals during carotid stenting: a link between
inflammation and embolization

H.D. Aronow 1 , M.H. Shishehbor', P.L. Whitlow 1 , D.L. Bhatt 1 , E.J. Topol 1 ,

C.T. Bajzer', D.A. Davis', J.S. Yadav 1 . 'Cleveland Clinic Foundation, Dept. of
Cardiovascular Medicine, F25, Cleveland, United States of America;
2Cleveland Clinic Foundation, Dept. of Radiology, Cleveland, United States of
America

Background: A number of inflammatory markers, including white blood cell
(WBC) count, predict clinical outcome in patients with atherosclerotic vascular
disease. It has been hypothesized that the degree of systemic inflammation
is related to the propensity toward atheroembolization, however this theory re-
mains unproved.
Methods: We examined 46 consecutive patients who underwent a transcra-
nial Doppler (TCD) examination of the ipsilateral middle cerebral artery during
elective carotid stenting at our institution between 4/98 and 6/01. TCD offers
real-time in vivo measurement of cerebral embolization. High intensity transient
signals (HITS) recorded on TCD during wire manipulation, balloon pre-dilation
and stenting were summed for each patient (1 second shower counted as 10
microemboli). Stepwise multiple linear regression was used to identify indepen-
dent predictors of microembolization.
Results: In the overall cohort (median age 72, 74% male, 87% CAD, 24% di-
abetes, emboli protection device use 15%) median pre-procedure WBC count
was 7.2 (interquartile range [IQR] 6.2-8.6) and median total HITS was 305 (IQR
217-402). Microembolization increased significantly in each successive WBC
fertile [Figure]. After adjusting for age, gender, comorbidities, concomitant med-
ical therapies and the use of emboli protection devices, increasing WBC count

remained a significant and independent positive predictor of embolization (beta
38.4, standard error 14.6, p=0.012).
Conclusion: These data provide further support for an association between
the degree of systemic inflammation and subsequent atheroembolization dur-
ing percutaneous intervention. Other markers of inflammation should be evalu-
ated in this setting.

781 Carotid angioplasty using coronary angioplasty
equipment: acute results and long-term follow-up

K. Rabe', R.P. Rolf Perron 1 , W.P. W Pfeil 1 , C.R. C Rubel 1 , R.T. R Theis 2 ,

K.B. K-F Beykirch 2 , H.S. H Sievert'. t Cardioangiologisches Centrum
Bethanien, Frankfurt/Main; 2Bethanien, Neurology, Frankfurt/Main, Germany

Introduction: Since February 1994, we treated 226 high-grade lesions of the
internal carotid artery in 205 patients using coronary angioplasty equipment.
In 146 lesions one of the following embolic protection devices was used: Per-
cusurge in 46, Angioguard filter in 23, Arteria in 34, EPI filter in 19, TRAP in 14,
Mednova in 7, MO.MA in 3. 62 Carotid Wall stents, 83 self-expending Nitinol
stents and 98 balloon expandable stents where implanted. Follow-up investiga-
tions included a neurological examination and duplex ultrasound after 6 and 12
months, thereafter annually.
Results: The patients age ranged from 40- 88 years with an average of 70
± 9 years. 122 lesions were asymptomatic, 104 symptomatic. 117 patients
had a contralateral stenosis or occlusion and 47 patients additional vertebral
or intracranial lesions. 67% of the patients suffered from coronary heart dis-
ease,65% from hypertension, 30,5% from diabetes mellitus, 43% from hyper-
lipidemia and 52% were previous or current smokers.
The procedure was technically successful in 224/226 lesions. 10 patients had
one of the following acute or subacute (<30 days) complications: Cerebrovas-
cular death in 0, non-fatal major stroke in 3, minor stroke in 1, central retinal
artery occlusion in 1, asymptomatic occlusion in 1, non-cerebrovascular death
in 4 patients. Follow-up investigations were performed after 6 and 12 months,
thereafter annually up to 100 months, in average 17 ± 20 months after the pro-
cedure 128/205 patients (=128/226 lesions) had a 6 months follow-up. During
follow-up (311 patient years) 4 major, 2 minor strokes and 16 asymptomatic
re-stenoses occurred. 17 patients died from non-cerebral causes.
Conclusion: Carotid angioplasty and stenting using coronary angioplasty
equipment and embolic protection devices leads to results which are at least
comparable to the results of endarterectomy Re-stenoses and late complica-
tions are rare.

782 Carotid stenting in high risk patients — a single center
experience

M. Halabi 1 , E. Nikolsky 2 , A. Hoffman', A. Roguing, M. Suleiman',
L. Gruberg 2 , E. Kouperberg 4 , R. Beyar 2 .'Rambam, Cardiology, Haifa, Israel;
2Rambam medical center, Cardiology, Haifa, Israel; 3 Rambam medical center,
Vascular surgery, Haifa, Israel; 4 Rambam medical center, Neurology, Haifa,
Israel

Background: Carotid artery stenting (CAS) is emerging as a new alternative
treatment for carotid artery stenosis.
Aim: To review our initial experience with this technique, using self-expanding
stents in selected high risk and post carotid endatherectomy (CEA) restenosis
patients.
Methods: 51 procedures in 47 patients were performed between April 1998
and November 2001. Our technique included the use of long femoral sheaths
for carotid access and stent deployment. All patients underwent Duplex study
before the procedure. Criteria for treatment was presence of stenosis >70%
by angiography. Clinical follow-up was performed at 1, 3, and 6 and 12 months
from the procedure and carotid duplex scan was performed at 3 months and
one year. Endpoints were death, CVA, and target vessel revascularization dur-
ing hospitalization and at follow-up period. Distal protection devices were used
in 8 procedures. Transcranial Doppler was measured during the procedures in
23 patients.
Results: Mean age was 70 years (range 56 to 81) with 66% males. The in-
dication for CAS was restenosis after CEA in 35 procedures, distorted neck
anatomy in 6, and severe IHD in 13. The procedure was successful in 48
cases, while in 3 procedures the wire could not cross the lesion. In hospital
complications included one death due to intracranial hemorrhage, and 2 TIA's.
At 1-month follow-up (n=42) there were no additional events. At 1 year (n=20)
1 patient had a minor stroke and six patients had asymptomatic restenosis
by Duplex. One patient underwent angiography and balloon angioplasty due
to restenosis of 90%. Another patient who was asymptomatic had stenosis of
100% that we decided not to treat. And the other four patients the stenosis
was 50-70%, all asymptomatic and we decided on conservative treatment and
follow-up. TCD results show multiple microemboli during the procedure with
peak at balloon deflations. However they were clinically silent.
Conclusions: Our initial experience shows that CAS is a safe method in high
surgical risk and post CEA patients. The potential of distal protection devices
for increasing the safety of the procedure will be answered by future studies.
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IMAGING THE CORONARY ARTERY: ARE THE NEW
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ANGIOGRAPHY?

783 Noninvasive measurement of diameter of the distal left
anterior descending artery by thoracic
echocardiography with a 10MHz transducer

S. Nakao, M. Ohyanagi, A. Goda, Y. Tsuzaki, M. Yuba, Y. Yoshida,
S. Kobayashi, T. Iwasaki. Hyogo college of medicine, Caridology, Nishinomiya,
Japan

Background: Transthoracic Doppler echocardiography provides information
about coronary flow velocity in the left anterior descending artery (LAD) nonin-
vasively. It was difficult to obtain the image of vessel wall due to the quality of
two dimensional echocardiocardiography.
High frequency(10MHz) two-dimensional echocardiography allows visualiza-
tion of the distal LAD.
Method: we evaluated 32 pts (14 myocardial infarction, 18 angina pectoris)
using a commercially available VIVID 7 echograph(GE Yokogawa medical)
Distal LAD was imaged transectionally and longitudinally under the guidance
of color flow mapping. At the region of maximal width of color flow mapping in
the LAD, the vessel wall were imaged and diameter of LAD were measured.
We compared diameter of the distal LAD by echocardiography with diameter
obtained by quantitative coronary angiogram.
Results: In 24 out of 32patients (75%), imaging of distal LAD was obtained.
There were close correlations between transthoracic echocardiography and
coronary angiographycal methods for measurement of diamter of the distal LAD
(r=0.91, y=0.95x+0.1)
Conclusion: Noninvasive measurement of diameter of the distal LAD using
a10MHz high frequency transducer accurately reflects invasive measurement
of diameter of the distal LAD by coronary angiographycal method. Thus this
method can provide useful information about the change of diamter of LAD
under various conditions.

784 Effect of plaque debulking before stent implantation on
in-stent neointimal proliferation: serial
three-dimensional IVUS analysis

Y. Takeda 1 , E. Tsuchikane 2 , Y. Kobayashi 2 , A. Nishibe 2 , T. Nakagawa',
M. Sakurai', N. Awata 2 , T. Kobayashi'. t Osaka medical center,
cardiovascular surgery, Osaka, Japan; 2Osaka medical center, The
department of cardiology, Osaka, Japan

Objectives: We report volumetric assessment of neointimal formation by three-
dimensional intravascular ultrasound (IVUS) analysis, comparing primary stent-
ing with adjunctive stenting following plaque removal with directional coronary
atherectomy (DCA).
Background: Recent IVUS studies suggest a role for plaque burden in pro-
moting neointimal hyperplasia after stenting.
Methods: Twenty-four patients (24 lesions) receiving DCA before stenting were
matched to 24 patients (24 lesions) who underwent stenting without DCA in the
same period. All used stents were a single Multilink stent (15 mm long only).
Serial IVUS was performed before and after intervention and at 6-month follow-
up. The same arterial segments as the stented segments on serial studies
were analyzed using a computer based contour detection program. The fol-
lowing measurements were obtained: (1) lumen volume (LV), (2) stent volume
(SV), (3) vessel volume (VV), (4) in-stent neointimal volume (ISV) calculated
as SV-LV, and (5) percent in-stent neointimal volume (%ISV) calculated as (SV-
LV/SV)`100.
Results: Preprocedural volume measurements were similar. At postinterven-
tion, both groups achieved a similar SV (140.0 ± 52.7mm 3 vs. 135.2 ±
30.7mm 3 , DCA plus stent vs. stent alone). However, the follow-up ISV and
%ISV were significantly smaller in the DCA plus stent group than in the
stent alone group (19.6 ± 12.2mm 3 vs. 44.6 ± 29.5mm3 ; p=0.00040)(15.3 ±
10.6%vs. 31.5 ± 17.7%; p=0.00040), respectively. Consequently, the DCA plus
stent group showed the significantly greater follow-up LV (121.0 ± 51.5mm 3 vs.
91.5 ± 26.7mm3 ; p=0.016).
Conclusions: Volumetric IVUS analysis demonstrates that plaque removal
with DCA before stenting inhibits in-stent neointimal proliferation.

785 Detection of severe left anterior descending coronary
artery stenosis by transthoracic Doppler
echocardiography and venous adenosine infusion

P. Voci, F. Pizzuto, E. Mariano, P.E. Puddu, P.A. Chiavari, F. Romeo. University
of Rome "La Sapienza", Cardiac Surgery, Rome, Italy

Background: Severe left anterior descending coronary artery (LAD) stenosis
carries a high risk of acute coronary events, but nevertheless it cannot be reli-
ably predicted by symptoms or standard noninvasive tools. Experimental work
shows that coronary flow reserve (CFR) is damped (<1) in severe stenosis.
Aim of this study was to detect severe (>90%) LAD stenosis by transthoracic
coronary Doppler ultrasound, an emerging method to noninvasively measure
CFR as the ratio between hyperemic and basal coronary flow.
Methods: LAD peak diastolic flow velocity was recorded by transthoracic
Doppler echocardiography at baseline and during 90 sec venous adenosine
infusion (140 mcg/kg/min), and CFR was measured in 314 subjects, stable and
without previous anterior myocardial infarction, 3.7±2 days before coronary an-
giography. According to angiography, patients were divided into: Group 1 (non-
significant, 0-69% LAD stenosis); Group 2 (significant, 70-89% LAD stenosis),
and Group 3 (severe, 90-99% LAD stenosis).
Results: Adequate Doppler spectra were obtained in 308/314 (98%) sub-
jects. CFR was 2.86±0.65 in Group 1 (N=197), 1.76±0.52 in Group 2 (N=61),
and 0.72±0.17 in Group 3 (N=50), respectively (p<0.001 between groups). A
CFR<1 identified severe LAD stenosis with a sensitivity, specificity and positive
predictive accuracy of 92%, 98% and 97%, respectively.
Conclusions: Transthoracic Doppler echocardiography allows noninvasive
stratification of patients with LAD stenosis. A damped CFR clearly identifies
patients with severe stenosis, which may be at high-risk of coronary events.

786 Intracoronary ultrasound of angiographically ambiguous
left main coronary artery stenoses. Safety and effect on
further clinical decision making

K. Doenges, R. Schiele, G. Taubert, K.-H. Seidl, C. Bergmeier, J. Senges,
R. Zahn. Herzzentrum Ludwigshafen, Cardiology, Ludwigshafen, Germany

Purpose: In clinical practice the indications for intracoronary ultrasound (ICUS)
have declined in the recent years. ICUS for angiographic uncertain results of
the left main coronary artery (LMCA) is one of the more common indications.
There is few data in literature about the safety and effect of ICUS on further
clinical decision in those cases.
Methods: From September 1996 - July 2001 55 (25%) ICUS of the LMCA
out of a total of 221 ICUS were consecutively registered in a large community
hospital.
Results: Patients characterization: mean age 61 years, male sex 37 (67%), 40
(73%) stable angina pectoris and 15 (27%) unstable angina pectoris, known
coronary artery disease 20 (36%), history of coronary artery bypass graft-
ing (CABG) 10 (18%), history of coronary angioplasty 19 (35%). ICUS of the
LMCA was performed due to 39 (71%) angiographically ambiguous ostial le-
sions (group 1) and 16 (29%) presumed distal lesions (group 2). ICUS was
leasable in 100%. There were no major ICUS-related complications: 4 (7%) pa-
tients had asymptomatic, 1 (2%) had temporary symptomatic coronary spasms.
The ICUS-results of both groups are shown in table 1. Only due to ICUS find-
ings 12 (22%) CABG were performed because of severe LMCA-stenoses, 17
(31%) presumed high-graded LMCA-stenoses could be excluded, so that an
intervention was unnecessary, ICUS confirmed 26 (47%) angiographically pre-
sumed results and therefore did not change the further clinical decision making.

LMCA-stenosis graded by ICUS: Group 1 (n=39/55) Group 2 (n=1 6/55)

Mild (< 40%) 8(21%) 13(81%)
Moderate (40-70%) 19(49%) 3119%)
Severe (>70%) 12 (30%) 0 (0%)

Conclusions: In the daily clinical routine ICUS of the LMCA in cases with am-
biguous angiographic results is feasable and save, if performed by a skilled ex-
aminer. With 25% of all performed ICUS it has become an important indication.
ICUS was diagnostic in 100% and in more than 50% of cases ICUS-diagnosis
made the further clinical decision.
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787 Importance and role of multiplane transoesophageal
echocardiography in diagnosis of anomalous origin of
coronary arteries

F. Bovenzi 1 , L. De Lucaz P. Colonna 1 , N. Signore 1 , G. Rubini 3 , F. Tunzi 1 ,

I. De Luca'. 'Azienda Policlinico, Cardiology Division, Bari, Italy; 2Azienda
Policlinico, Cardiology Division, Ban, Italy; 3 University of, Dipt. Nuclear
Medicine, Bari, Italy

Background: Nowadays X-ray cineangiography has been the imaging modality
of choice for coronary arteries assessment. However, this technique does not
reliably delineate the proximal course of anomalous coronary arteries (ACA) in
relation to the aorta or pulmonary trunk. This information is often critical to the
management of these patients (pts). This study describes the importance of
integration of data obtained from digital coronary angiography with Multiplane
Transesophageal Echocardiography (MTE) in evaluating the anomalous origin
and course of coronary arteries and their haemodynamic significance.
Methods: ACA were detected by coronary angiography (from November 1998
to September 2001) in 19 pts (12 males, 56.8±8.3 years old). All pts underwent
MTE to evaluate the relationship of the ACA with Aorta and Pulmonary Artery.
In all cases a Stress/Rest 99mTc Sestamibi myocardial perfusion single photon
emission tomography (SPECT) was performed.
Results: The MTE showed a course of the ACA between the aorta and the
pulmonary trunk in the 7 pts with right coronary artery originating form the left
sinus of Valsalva and in the 2 pts with single coronary artery originating form
the right sinus of Valsalva; all these 9 pts had a perfusion defect at SPECT.
In the other 10 pts (6 with circumflex coronary artery form the right sinus of
Valsalva and 4 pts with a high right coronary artery) the MTE showed a course
of the ACA anterior or posterior to the aorta and the pulmonary trunk and no
perfusion defect was detected at SPECT.
Conclusion: MTE is a non-invasive and accurate technique for detecting
anomalous origin of coronary arteries. In this series, MTE correctly identified
every anomalous course; an anomalous course between Aorta and Pulmonary
artery was associated with a myocardial perfusion defect detected by SPECT.
Evaluation of the haemodynamic importance of the ACA can be useful in pro-
gramming corrective surgery.

788 Estimation of coronary artery stenosis with
retrospective electrocardiogram-gated multislice CT

M. Pasowiczl, P. Klimeczek l , T. Przewlocki 2 , P. Pieniazek 2 , A. Kozanecki 2 ,

M. Konieczynska 2 , K. Zmudka 3 , W. Tracz 2 . I The John Paul II Hospital,
Cardiac and Vascular Diseases, Krakow, Poland, I The John Paul II Hospital
Institute of Cardiology, CM UJ, Krakow, Poland, - 3 lnstitute of Cardiology,
Hemodynamics, Krakow, Poland

We estimated the accuracy of multislice CT (MSCT) in the detection and quan-
tification of significant (>50%) coronary artery stenosis, in comparison with
coronary angiography.
Material and method: Between January and June 2001, 90 patients (43
women and 47 men, mean age 67 SD 14 years) with stable effort angina were
included to prospective blinded study. All patients underwent MSCT and dig-
ital CA in consecutive five days. MSCT were performed on a MSCT scanner
Somatom Plus 4 Volume Zoom (Siemens, Erlangen, Germany). CA were car-
ried out by angiographer Coroscope (Siemens, Germany) (QCA). Every patient
was medicated with beta blocker to reduce heart rate below 75 bpm. 2 ml/kg
of non-ionic contrast was administered (4 ml/s). Acquired images were sent
to a workstations and reconstructed and post- processed (Wizzard Siemens,
Silicon Virtuoso Siemnes). The stenosis quantification with MSCT was done in
each coronary segment by 1) 2 - reconstruction (curved MPR, 5 mm thin MIP)
and 2) 3-D reconstruction. 559 coronary artery segments were assessed: 155
of right coronary artery (segments 1,2), 90 of left main (5), 165 of left anterior
descendent artery (6,7), 149 of circumflex artery (11,12).
Statistical analysis: the 95% confidence intervals (Cl) for the proportions were
calculated with use of the exact binomial method.
Results: 161 (28.8%) segments out 559 had significant stenosis (> 50%) as
determined by CA. Mean heart rate during MSCT examination was 59 SD 18
bpm.
The total true negative results were 323, true positive - 135, false negative -
26, false positive 75. Sensitivity and specificity were 83.8% (Cl 76%- 84%) and
81.1% (Cl 77% - 85%) respectively Positive predictive value was 64% (59% -
67%), negative predictive value was 92.5% (Cl 81% - 94%)
Conclusion: MSCT is a promising instrument in non-invasive detection of coro-
nary stenosisin a proximal and medial part of the arteries. This method may be
an interesting alternative in patients with high-risc angiography.

NEW PATHWAYS OF ENDOTHELIAL CELL MODULATION

789 The arginase pathway in human endothelial cells:
characterisation and role in pathophysiologic conditions

T. Bachetti 1 , L. Comini 1 , G. Francolini 1 , D. Bastianon 1 , B. Valetti 1 ,

P.G. Grigolato 2 , S. Curello 3 , R. Ferrari 4 .'Fondazione Salvatore Maugeri
IRCCS, Cardiovasc. Pathophysiol. Res. Ctre, Gussago, Italy; 2Spedali Clvili,
Division of Pathologic Anatomy, Brescia, Italy,- 3Spedali Civili, Department of
Cardiology, Brescia, Italy; 4 University of Ferrara, Chair of Cardiology, Ferrara,
Italy

Arginase is a nitric oxide synthase-alternative breakdown pathway for L-
arginine, leading to biosynthesis of urea and L-ornithine instead of nitric ox-
ide. The arginase pathway is inducible by inflammatory molecules - such as
cytokines and bacterial endotoxin - in different cell types (e.g. macrophages,
smooth muscle cells).
Aim: To test whether the arginase pathway is present in human endothelium
and susceptible of modulation by inflammatory molecules.
Methods: We have: (1) characterised the arginase pathway in terms of activity,
isoform type and gene expression in a primary human cell line (HUVEC), (2)
determined the effects of inflammatory molecules on the arginase pathway, (3)
investigated the signal-transduction involved and (4) evaluated the functional
implications of arginase pathway in cell proliferation.
Results: HUVEC showed a baseline arginase activity due to gene and pro-
tein expression of the mitochondrial arginase isoform (A-II). After addition of a
cytomix (tumour necrosis factor-alpha + E. Coli lipopolysaccharides), arginase
activity time-dependently increased reaching a peak after 48 hours. Such in-
crease was not consistent with an increase in A-II protein expression or with
A-I induction. Immunoprecipitation experiments showed that the cytomix in-
creased the phosphorylation of A-II tyrosine residues. In addition, urea mea-
surements with genistein (a tyrosine kinase inhibitor) and sodium orthovana-
date (a tyrosine phosphatase inhibitor) confirmed a tyrosine phosphorylation-
mediated control of arginase activity. Cell cycle analysis and nuclear factor Ki-
67 immunostaining revealed that baseline arginase activity is fundamental for
HUVEC proliferation. Cytomix, although inducing arginase activity, caused cell-
cycle arrest, suggesting that other intracellular pathways may play a major role
in the control of cell proliferation during inflammatory conditions.
Conclusions: The arginase pathway is present in HUVEC where it contributes
to cell cycle regulation. The arginase activity is positively modulated by cytomix
via a post-transductional mechanism.

790 Flow-induced haptoglobin expression is partly regulated
via a NO-mediated pathway

M.B. Smeets', E. Velema 2 , C. Borst 2 , G. Pasterkamp 2 , D.P.V. de Kleijn 2 .

'University Medical Center, Experimental Cardiology Laboratory, Utrecht,
Netherlands; 2 University Medical Center Utrecht, Laboratory of Experimental
Cardiology, Utrecht, Netherlands

Background: Flow-induced remodeling is an attempt to restore local shear
stress. Nitric oxide (NO) is an important mediator of this process and regu-
lates cell proliferation, migration and gene expression. Previously, we demon-
strated that arterial haptoglobin expression increased early after flow-induced
remodeling. Haptoglobin was found to play an important role in cell migration
during tissue restructuring. Haptoglobin expression is mainly regulated through
interleukin-6 which expression is influenced by shear stress and NO. In the
present study, we hypothesized that flow-induced haptoglobin expression de-
pends on the upregulation of IL-6 via a NO-mediated pathway.
Methods: In 14 New Zealand White rabbits, the right carotid artery was com-
pletely ligated which resulted in a flow increase in the contralateral left carotid
artery. Animals were terminated after 1 day. Rabbits received either L-NAME
(a nonspecific NO synthase inhibitor) starting 5 days before intervention (L-
NAME treated rabbits, n=7) or served as control group (control rabbits, n=7).
The carotid arteries of 6 additional unoperated untreated rabbits were used for
baseline values. Quantitative PCR and western blotting was performed to study
haptoglobin and interleukin-6 (IL-6) expression.
Results: One day after ligation, a significant increase of haptoglobin mRNA
(30-fold, p=0.003) and protein (1.6-fold, p<0.05) was observed in both carotid
arteries of control rabbits. Compared to baseline values, haptoglobin mRNA
(12-fold, p=0.004) and protein (1.4 fold, p<0.05) was also significantly in-
creased in both carotid arteries of L-NAME treated rabbits. Absolute hap-
toglobin mRNA levels, however, were significantly lower compared to control
rabbits (3-fold, p<0.04). IL-6 mRNA levels significantly increased in both carotid
arteries of the control rabbits compared to baseline values (4-fold, p<0.03). No
changes in IL-6 expression levels were observed in the carotid arteries of L-
NAME treated rabbits.
Conclusions: Haptoglobin expression after flow changes is partly regulated
via IL-6 in a NO-mediated pathway.
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791 Calpain prevents p53 dependent apoptosis in vascular
smooth muscle cells exposed to mechanical stretch

D. Sedding 1 , M. Homann 2 , U. Seay 2 , H. Tillmanns 1 , R.C. Braun-Dullaeus 2 .

1 Medizinische Klinik 1, Abteilung for Molekulare Kardiologie, Giessen,
Germany; 2 Giessen University, Internal Medicine/Cardiology Dept., Giessen,
Germany

Background: Increased mechanic forces as ocuring in severe hypertension or
venous bypass grafts cause rapid onset of apoptosis of vascular smooth mus-
cle cells (VSMC), initiating chronic remodeling processes. Although involvment
of the protease calpain for cell migration, proliferation, and apoptosis has been
suggested, its role in early triggers of apoptosis after mechanic stress remains
obscure. We hypothesized that calpain influences apoptosis induced by me-
chanic stress of VSMC in vitro.
Methods and results: Quiescent, mitogen-free rat VSMC were subjected to
cyclic-stretch for up to 24 h (0,5 Hz at 120% resting length). 15 min of stretch
increrased calpain activity 2.4±0.4 fold (*compared to unstretched cells, n=6,
p<0.001) as measured by cleavage of the fluorigenic calpain substrate SLLVT-
AMC. This rapid activation was dependent on calcium influx since inhibition
of stretch-activated calcium channels with gadolinium (Gd3) or prevention of
intracellular calcium release with TMB8 significantly reduced calpain activity
(1.3±0.2 and 1.4±0.2 fold* respectively). Stretch resulted in a significant in-
crease of apoptotic nuclei from 3±1% to 8±2% as measured by dUTP-biotin
nick end labeling (TUNEL) after 24 h of stretch. The pharmacologic calpain in-
hibitors PD150606 or calpeptin dramatically augmented stretch-induced apop-
tosis rate to 35±4% and 30±6% of cells respectively. Immunoblot analysis of
homogenates 24 h after stretch revealed that the stretch-induced increase in
p53 level as well as p21 expression and Bax/bcl-2 ratio was further augmented
in cells treated with calpain inhibitors.
Conclusion: Calpain is rapidly activated in VSMC exposed to cyclic stretch
in a calcium dependent manner, regulating p53 expression levels and thereby
preventing p53 dependent apoptosis. Targeting calpain may represent a novel
strategy to influence vascular remodeling induced by mechanic overload.

792 Gene transfer of isolated beta -integrin cytoplasmic
domains causes endothelial cell apoptosis via caspase
activation in vivo

G. Vassaliil, S. Fleury', A. Foletti 2 , J. Bamat 2 , D. Oguey 2 ,

P. Werffeli-George 2 , C. Rilegg 2 . 1 CHUV, Cardiology, Lausanne, Switzerland;
2ISREC, Centre pluridisciplinaire d'oncologie, Epalinges-Lausanne,
Switzerland

Integrins are a class of adhesion receptors that are necessary for vascular cell
development and migration, as well as extracellular matrix assembly. The aim
of the present study was to study the role of integrin in endothelial cell (EC)
adhesion and survival.
Methods: We have constructed a recombinant adenovirus (Ad) vector express-
ing a chimeric protein consisting of the cytoplasmic and transmembrane do-
mains of the integrin beta-l-subunit (CH1) fused to the extracellular L3T4 do-
main. An adenovirus vector expressing a chimeric protein consisting of the
transmembrane but not the cytoplasmic beta-l-integrin domain fused to the
extracellular L3T4 domain (CH2) was used as a control. These vectors were
tested on EC monolayers (HUVEC) in vitro and in rat carotid arteries in vivo.
Rat arteries were explanted at 8, 24, and 48 hours, and 6 days after gene
transfer with Ad-CH1 and Ad-CH2 (n = 2per vector and time point). Transduced
EC were detected by immunohistochemical double-labeling with antibodies to
L3T4 and the von Willebrand factor (n = 20 sections/vessel). Apoptosis was de-
tected by TUNEL and by immunohistochemistry using a monoclonal antibody
that recognizes activated caspase-3.
Results: Ad-CHlcaused EC detachment from several extracellular matrix sub-
strates and apoptosis in a dose-dependent manner in vitro. Ad-CH1 and Ad-
CH2 transduced '20% of EC in rat arteries in vivo. CH1 expression was ob-
served at 6 and 24 hours but not at later time points, whereas CH2 expression
was observed at all time points. A large proportion of CH1-transduced EC lost
their normal flattened morphology, rounded up and detached from the vessel
wall. In contrast, CH2 transduced EC retained their flattened morphology. Posi-
tive TUNEL and caspase-3 activation was detected in EC transduced with CH1
but not CH2 constructs.
Conclusions: These findings provide first evidence that gene transfer of
dominant-negative beta-integrin constructs induces endothelial cell detach-
ment and apoptosis via caspase activation in vivo. Therefore, these results
demonstrate that beta-integrins are essential for arterial endothelial cell ad-
hesion and survival. Potential applications of this approach to pathophysiolog-
ical processes involving integrin-dependent cell adhesion and migration may
include dysruption of vessel integrity in tumor angiogenesis.

793 Amelioration of vasculopathy in diabetic db/db mice by
the NHE-1 inhibitor cariporide

M. Loehn, S. Schaefer, U. Schindler, J. Huber, W. Linz, H. Ruetten, M. Bleich,
A.E. Busch. Aventis Pharma, Cardiovascular Diseases, Frankfurt am Main,
Germany

Diabetic vasculopathy is characterized by both vascular smooth muscle and en-
dothelial dysfunction. In the present study we tested the hypothesis that chronic
treatment with the NHE-1 inhibitor cariporide- mesylate improves endothelial
function in a type II diabetic mouse model. Using standard organ bath tech-
niques, we measured phenylephrine (500 nM)-mediated contraction as well
as endothelium dependent (acetylcholine, 100 nM to 10 µM) and endothe-
lium independent (sodium nitroprusside, 10 nM to 10 µM) relaxation in aortic
rings from 37 week old male mice in three groups: a) lean, non-diabetic db/-
mice (LEAN, n=5); b) obese, diabetic db/db mice (OB, n=5), and c) obese, di-
abetic db/db mice pre-treated with cariporide, 0.6% (v/v) in chow for 27 weeks
(OB+CARI, n=6). Maximum tension in response to phenylephrine (500 nM)
was increased in rings from OB (462 ± 54 mg) than from LEAN (326 ± 35
mg, p<0.05 vs. OB) and OB+CARI (342 ± 25 mg, p<0.05 vs. OB). The max-
imal endothelium dependent relaxation induced by acetylcholine (10 µM) was
depressed in OB vs. LEAN (62 ± 6% vs. 100 ± 2%, p<0.05). Pre-treatment
with cariporide ameliorated endothelium dependent relaxation (OB+CARI: 105
± 13%, p<0.05 vs. OB). Endothelium independent aortic relaxation induced
by sodium nitroprusside was not different between the three groups. In conclu-
sion, diabetic vasculopathy in db/db mice is characterized by both smooth mus-
cle hypercontractility and impaired endothelium dependent relaxation. Chronic
treatment with the NHE-1 inhibitor cariporide ameliorates diabetic vasculopathy
and improves endothelial function in this type II diabetes animal model.

794 Lessons from a DDAH transgenic mouse: role of ADMA
in regulating NOS activity and blood pressure

H. Dayoub 1 , J. Jacobi 1 , K. Lint, A. Patterson 2 , P. Tsao 1 , J.P. Cooke 1 .

I Stanford University, Cardiovascular Medicine, Stanford, United States of
America; 2Stanford University, Anesthesiology, Stanford, United States of
America

Asymmetric dimethylarginine (ADMA) is a competitive inhibitor of nitric ox-
ide synthase (NOS). ADMA is metabolized to citrulline and dimethylamine by
dimethylarginine dimethylaminohydrolase (DDAH). We generated a transgenic
mouse that overexpresses DDAH using human DDAH I cDNA, a human B-
actin promoter and RNA processing signals from SV40, cloned into a pBlue-
script vector. Purified DNA was used for pronuclear microinjection. DNA from
newborn mice was subjected to Southern blot analysis to identify the presence
of the transgene. Western blotting confirmed human DDAH expression in all
tissues. In all subsequent studies, heterozygous transgenic mice were com-
pared to age, weight and sex matched wildtype controls. The DDAH transgenic
mice appear normal at birth, and pathologic studies disclosed no anatomic ab-
normalities. Biochemical studies revealed that plasma ADMA levels were 50%
of normal mice. The reduction in plasma ADMA was associated with a 2-fold
increase in tissue NOS activity. This was confirmed by ex-vivo studies of trans-
genic endothelial cells which manifested an increase in NO production. Tail
cuff measurements of blood pressure in conscious animals demonstrated a 6.8
mmHg reduction in systolic blood pressure in comparison to wildtype controls
(P<0.05).
In conclusion, DDAH overexpression caused a decline in plasma ADMA levels
which was associated with increased tissue and endothelial NO synthesis. The
increase in NO synthesis was associated with a reduction in blood pressure.
This is the strongest evidence to date that ADMA is an important regulator
of NO synthesis, and also indicates that changes in DDAH activity may have
physiologically and clinically relevant effects
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795 Low density lipoprotein receptor-related protein
expression, regulation and function in VSMC of normal
and atherosclerotic human coronaries

V. Llorente-Cortes, M. Otero-Vinas, M. Berrozpe, L. Badimon. Cardiovascular
Research Center, IIBB/CSIC-HSCSP-UAB, Barcelona, Spain

Background: Low density lipoprotein receptor-related protein (LRP) is ex-
pressed in normal vessels and atherosclerotic plaques. LRP expression may
increase in rabbit atherosclerotic lesions. We have previously demonstrated
that LRP binds and internalizes aggregated-LDL (agLDL) formed by interaction
with the extracellular matrix proteoglycan versican in human vascular smooth
muscle cells (VSMC).
Objectives: To analyze LRP expression, LRP regulation by agLDL and LRP
function in VSMC of normal and atherosclerotic human coronaries.
Methods: Human coronary arteries were obtained from excised hearts and
LRP expression in normal vessels (n=7) and atherosclerotic plaques (n=5) was
analyzed by in situ hybridization and immunohistochemistry. Normal or plaque-
derived VSMC (passage 2) were obtained by the explant technique analyzing
mRNA and protein levels by semiquantitative RT-PCR and Western blot. Ad-
ditionally, we analyzed the regulation of LRP expression levels in normal and
plaque-derived VSMC in the presence of increasing concentrations of agLDL
(from 50 mg/ml to 200 mg/ml). LRP function was analyzed by measuring the
cholesteryl ester (CE) content of VSMC by TLC after 18 hours incubation with
agLDL.
Results: Immunohistochemical analysis shows that LRP expression is in-
creased in human atherosclerotic plaque VSMC. Plaque-derived VSMC ex-
press higher levels of LRP protein than normal VSMC (645.4±172 AU vs
332±95 AU; p<0.05). In agreement, plaque-derived VSMC accumulate higher
intracellular CE levels than normal VSMC when exposed to agLDL (200 mg/ml)
(110±15 mgCE/mg prof. vs 70±7.5 mgCE/mg prot; p<0.05). AgLDL induces
higher LRP expression in plaque-derived VSMC (2.3-fold) than in normal
VSMC (1.2-fold).
Conclusions: These results indicate that plaque-derived VSMC have higher
LRP expression and capacity to internalize agLDL than normal VSMC. The
LRP up-regulation in plaque-derived VSMC induced by agLDL suggests that
LRP expression can be readily induced by aggregated intimal LDL and that
the high LRP expression observed in atherosclerotic plaque VSMC might be
conditioned by the enriched lipidic environment. LRP mediated internalization
of intimal LDL by VSMC might be one of the main mechanisms contributing to
atherosclerotic plaque progression

796 Molecular cloning and characterization of the human KIS
gene promoter — a regulator of vascular smooth muscle
cell proliferation

M.F. Crook, M. Boehm, T. Yoshimoto, L.M. Akyurek, M. Olive, S. Ganesh,
E.G. Nabel. National Institute of Health, Vascular Biology Branch, Bethesda,
United States of America

Vascular smooth muscle cell proliferation plays a major role in atherosclero-
sis and restenosis. The cyclin-dependant kinase inhibitor p27Kipl arrests cell-
cycle progression by inhibiting the phosphorylation of CDKs and the retinoblas-
toma gene family products. We have previously shown that p27Kip1 negatively
regulates vascular smooth muscle proliferation. Using a yeast-2-hybrid screen
and the C-terminal portion of p27Kipl as bait, we have identified a novel ki-
nase (hKIS) that phosphorylates p27Kip1 on serine 10, leading to degradation
of p27Kipl and cell-cycle progression. To investigate the mechanism of tran-
scriptional hKIS gene expression, we isolated the genomic DNA fragment of
the 5' flanking region of the hKIS gene and characterized its promoter region.
The transcription initiation start-site was mapped by RNase protection assays
to approximately 170 bp upstream of the translational start-site. Transient trans-
fection assays using fusion reporters containing progressively truncated hKIS
promoter fragments showed that a region of 250 bp upstream of the trans-
lational start site is sufficient for maximal transcription activity and is highly
homologous to the mouse KIS promoter sequence. Deletion analyses have re-
vealed several putative transcription-factor binding sites that are likely involved
in the regulation of hKIS gene expression. In particular, deletion of consensus
sequences for Sp-1, Ets-1 and GATA-2 showed a marked reduction in basal
promoter activity suggesting that they may regulate the basal expression of
hKIS. Thus, hKIS is transcriptionally regulated and potential inhibitors of hKIS
gene expression are being defined to modify its expression. Such studies will
be useful in expanding our understanding of the important roles that hKIS and
p27Kipl play in regulating vascular smooth muscle proliferation.

797 Cell-cell contact via cadherin -catenin complexes is
essential for vascular smooth muscle cell survival

E. Koutsouki, A.C. Newby, S.J. George. University of Bristol, Bristol Heart
Institute, Bristol, United Kingdom

Death of vascular smooth muscle cells (VSMCs) via apoptosis causes sub-
sequent thinning of the fibrous cap and contributes to the propensity for
plaque rupture. The cadherins and their adaptor proteins, the catenins, me-
diate calcium-dependent cell-cell contacts that maintain cell survival in some
cell types, but little is known of their role in VSMCs. In this study cell-cell con-
tact, without cell-matrix contact, was permitted by culturing VSMCs at high den-
sity on agarose-coated plates. The addition of 2mM EGTA chelated extracel-
lular calcium and inhibited cell-cell contact. VSMC death assessed by trypan
blue staining, was significantly higher in VSMCs grown without cell-cell con-
tacts (EGTA-treated) for 24 hours, than in VSMCs grown at high density where
cell-cell contacts formed, (57±16% v 20±9%: n=6; p<0.05). In situ end label-
ing and hoescht and propidium iodide staining confirmed trypan blue staining
results. Expression of N- and T-cadherin proteins was significantly greater in
VSMC5 with cell-cell contact than in VSMCs in the absence of cell-cell con-
tact. In addition, cleavage of the cadherin adaptor protein, beta-catenin was
observed in VSMCs in the absence of cell-cell contact. To induce apoptosis
VSMCs were cultured with a bcl-2 antagonist (HA-14 at 50µM). After 6 hours
culture only a few cells showed apoptotic characteristics whilst 100% did at
16 hours. The level of N-cadherin protein expression was reduced by 72±21%
at 6 hours (prior to appearance of apoptotic VSMCs) and by 100±0% at 16
hours, suggesting that this loss is not just a consequence of apoptosis. How-
ever, although T-cadherin protein expression was abolished at 16 hours, it was
unaffected at 6 hours. This study indicates that cell-to-cell adhesion mediated
by cadherins, particularly N-cadherin, acts as a survival signal for VSMCs. We
suggest maintenance of cell-cell contacts via cadherins is a viable strategy for
reducing VSMC apoptosis and plaque rupture.

798 Statins inhibit cyclooxygenase-2 protein and activity in
human endothelial cells — Possible contribution to
plaque stability

M. Massaro', A. Zampolli 2 , R. Madonna 3 , M A. Carluccio 1 , C. Storelli 4 ,

R. De Catarina 3 . 1 CNR Institute of Clinical Physiology, Laboratory of Vascular
Research, Lecce, Italy; 2 CNR Institute of Clinical Physiology, Laboratory for
Thromb & Vasc Research, S. Cataldo - Pisa, Italy, - 3 Chair of Cardiology, Univ.
of Chieti, Ospedale S. Camillo De Lellis, Chieti, Italy; °Department of Biology,
University, Lecce, Italy

The 3-hydroxy-3-methyl-glutaryl-CoA reductase inhibitors (statins) are cur-
rently being investigated for cholesterol-independent properties, among
which anti-inflammatory effects. Cyclooxygenase(COX)-2 expression within
atherosclerotic plaques has been linked to plaque instabilization through COX-
2-dependent expression of matrix metalloproteinases. Accordingly, statins re-
duce basal and stimulated metalloproteinase expression by macrophages.
Since vascular endothelium plays a crucial role in the development of
atherosclerotic lesions, we investigated whether statins modulate endothelial
COX-2.
Methods: Simvastatin and atorvastatin, in vitro activated by alkaline hydroly-
sis, were incubated with human umbilical vein endothelial cells (HUVEC) for
6 h, followed by stimulation with tumor necrosis factor (TNF), lipopolysaccha-
ride (LPS) or phorbol myristate Acetate (PMA) for further 12 h. After this time,
COX-2 activity and protein were assessed by a radioimmunoassay for 6-keto-
PGFlalpha (the stable hydrolytic metabolite of prostacyclin) and Western anal-
ysis, respectively.
Results: At 0.1-10 p.mol/L, and in the absence of any toxicity, both simvastatin
and atorvastatin reduced COX-2 expression and prostacyclin production with-
out any effect on COX-I expression. Results for COX-2 protein expression at
Western blot densitometry are shown in the Table.
The effect of both statins on COX-2 protein expression was totally reversed by
the addition of 200 p.mol/L mevalonate, indicating the requirement of a preny-
lated intermediate in the signal transduction pathway leading to COX-2 expres-
sion. 6-keto-PGFialpha production was (pg/1000 cells) 0.22±0.01 in control
conditions, 4.88±1.72 after PMA 6.3 ng/mL, 2.60±1.34 after PMA in the pres-
ence of simvastatin (P<0.01 vs PMA), and 4.42±1.36 after PMA with simvas-
tatin + mevalonate (P = N.S. vs PMA).

The effect of statins on COX-2 protein

Stimulus Simvastatin 1 µmol/L Atorvastatin 1 µmol/L
(% of stimulated control) (% of stimulated contro

PMA 6.3 ng/mL 15 f 4** 38 ± 10**
LPS 1 microg/mL 67 + 22* 79 + 25*
TNF alpha 10 ng/mL 13 ± 4** 34 + 9**

* = P<0.05; ** = P<0.01 vs stimulated control without statins

Conclusions: Statins reduce the induced expression and activity of COX-2 in
human vascular endothelial cells. This effect may contribute to clinical benefits
of statins, independent of cholesterol-lowering.
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799 Nicotine efficiently stimulates T cell immune responses
via dendritic cells and monocytes: potential role for
atherosclerotic lesions progression

A. Aicher, C. Heeschen, A.M. Zeiher, S. Dimmeler. University of Frankfurt,
Molecular Cardiology, Frankfurt, Germany

Atherosclerosis is a chronic inflammatory disease. Antigen presenting cells
such as monocytes (MC) and dendritic cells (DC) are able to stimulate T
cell proliferation in atherosclerotic lesions, contributing to formation and/or
destabilization of atherosclerotic lesions. Our previous data demonstrate that
nicotine stimulated progression of advanced atherosclerotic lesions. Accord-
ingly, we investigated whether nicotine stimulates antigen presenting cells
and their T cell stimulatory capacity. We used human monocyte-derived DCs
and their monocytic precursors as antigen presenting cells. Nicotine dose-
dependently (10-10to 10-6 M) induced expression of nicotinic acetylcholine
receptors (nAChR), co-stimulatory molecules such as CD86, MHC class II
molecules such as HLA-DR, and adhesion molecules such as CD54. More-
over, nicotine induced the secretion of the pro-inflammatory TH1 cytokine IL-12
in DCs and MCs (5.0-fold and 7.0-fold increase over control (p < 0.01), respec-
tively). Nicotine-induced expression of surface molecules and IL-12 production
was inhibited by the general nAChR antagonist mecamylamine and a7-nAChR
antagonist a-bungarotoxin, respectively. To elucidate the functional relevance
of nicotine-stimulated antigen presenting cells, we used mixed lymphocyte re-
actions (MLRs) where T cell activation was measured by induction of the T
cell-specific cytokine [L-2. Nicotine-treated DCs and MCs showed a strong in-
crease in IL-2 production by allogeneic T cells (4.2-fold and 2.7-fold induction
over control (p < 0.01), respectively).
In conclusion, nicotine exerts a potent stimulatory effect on T cell stimulation via
dentritic and monocytic cells. The activation of these immune competent cells
may significantly contribute to the nicotine-promoted progression of atheroscle-
rotic lesions.

800 Proteasome inhibition leads to NF-kB independent
mterleukin-8 transactivation in human endothelial cells
through induction of JNK-kinase

I. Spyridopoulosl, M.S. Hipp 2 , P. Mayer 2 , D. Hilbert 2 , J. Wischhusen 2 ,

M. Weller 3 . t Universitatsklinikum Frankfurt, Department of Cardiology,
Frankfurt, Germany; 2Medizinische Klinik Ill, Cardiology, TUEBINGEN,
Germany; 'University of Tubingen, Dept. of Neurology, Tubingen, Germany

Interleukin-8 (IL-8) is an important mediator of leukocyte trafficking and activa-
tion, participating in tumor angiogenesis, inflammatory processes and coronary
atherosclerosis. Under flow conditions IL-8 triggers in conjunction with MCP-1
the firm adhesion of monocytes to the vascular endothelium. While previous
studies have suggested the requirement of NF-kB for IL-8 secretion by endothe-
lial cells, we investigated the possibility of IL-8 transactivation under conditions
of NF-kB suppression.
Methods and Results: Inhibition of the proteasome by MG-132 or lactacystin
completely blocked TNF-induced [kBalpha-degradation as well as NF-kB ac-
tivity in human arterial endothelial cells. Surprisingly, basal secretion of IL-8
protein was 8 to 10-fold induced by proteasome inhibitors while MCP-1 expres-
sion was, as expected, completely downregulated. IL-8 was upregulated at the
transcriptional level, and promoter studies prooved a more than 9-fold induc-
tion of AP-1 actvity to be the cause of increased IL-8 transcription. Mutation of
the AP-1 binding site in an IL-8 promoter construct completely abrogated this
effect, while mutation of the NF-kB motif did not influence IL-8 transactivation
by proteasome inhibitors. DNA binding assays found a 7- to 8-fold induction of
phosphorylated c-jun and hence JNK kinase activity under MG-132 treatment.
Induction of JNK kinase appeared independent of the cell type, even in tumor
cell lines not responding to proteasome inhibitors. Since neither inactivation of
p53 in wild-type p53 cells nor reintroduction of functional p53 into p53-/- cells
affected MG-132-inducible IL-8 secretion, a direct influence of p53 on IL-8 reg-
ulation could be excluded.
Conclusion: These results show that proteasome inhibitors can not only lead
to functional AP-1 induction by enhanced c-jun phosphorylation, but also trans-
activate the IL-8 gene in human endothelial cells despite complete suppression
of NF-kB activity.

CLINICAL CORRELATES IN ALTEROSCLEROSIS

801 Is there a reverse relation between serum paraoxanase
activity and the angiographic extent of coronary
atherosclerosis

E. Bozkurtt, M.K. Erol 1 , F Polat 2 , M. Yilmazt, M. Acikel 1 , Y. Gurlertopt,
H. Senocak 1 . t Ataturk University Medical Faculty, Cardiology, Erzurum,
Turkey; 2Ataturk University, Biochemistry, Erzurum, Turkey

Background: HDL has been shown to prevent the oxidation of low-density
LDL. The antioxidant activity of HDL is believed to reside in its enzymes, par-
ticularly paraoxanase (PON). PON has also been reported to be decreased
patients with atherosclerosis. But, it is not investigated relation between serum
PON activity and the extent of coronary atherosclerosis. This study was con-
ducted to investigate possible relation between serum PON level and extent of
coronary atherosclerosis in patients with unstable angina pectoris (UAP) and
non-Q-wave acute myocardial infarction (NQAMI).
Methods: Consecutive 85 patients (68 male, mean age: 56.4 ± 9.3 years) with
UAP and NQAMI (group [) and age-matched 40 healthy subjects (33 male,
mean age: 55.7 ± 8.1 years) as control group (group II) were included in
this prospective study. Coronary angiography was performed to all patients,
and films from coronary angiography were viewed and scored using Sullivan's
method to assess extent of coronary atherostherosis. Serum PON activity was
measured by enzymatic activity.
Results: The serum PON activities were significantly lower in group I than in
group [[ (respectively 64.3 ± 10.1 U/mI, 95.6 ± 24.5U/ml; p<0.0001). There was
a significant negative correlation between serum PON activities and Sullivan's
extent score in patients with UAP and NQAMI (r: -0.82; p<0.001).
Conclusion: 1. Serum PON activity, which is prevent the oxidation of LDL, was
significantly lower in patients with UAP and NQAMI. 2. There was significantly
correlation between serum PON activity and the extent of angiographically de-
termined coronary atherosclerosis.

802 Serum interleukin-18 is a strong and independent
predictor of future cardiovascular events

S. Blankenberg 1 , H.J. Rupprecht 2 , C. Bickel 2 , L. Tiret 3 , J. Meyer 2 .

'Johannes Gutenberg-University Mainz, Department of Medicine II, Mainz,
Germany; 2Johannes Gutenberg-University, Department of Medicine It, Mainz,
Germany; 3Faculte de Medecine Pitie-Salpetriere, INSERM U525, Paris,
France

Introduction: Interleukin (IL) 18 is a pleitropic cytokine acting in acquired
and innate immunity. Increased expression of IL-18 could be demonstrated in
atherosclerotic, esp. vulnerable plaques. In light of its central role in the in-
flammatory cascade we evaluated the association of serum IL-18 with future
cardiovascular events in a large cohort of patients (pts) with coronary artery
disease (CAD).
Methods: In 1533 pts with documented CAD IL-18 [pg/ml], high sensitive C-
reactive protein (hs-CRP) [mg/dl], fibrinogen [mg/dl], and white-cell count [/nl]
count were determined. 1525 (99.6%) had a follow up (f/u) after a mean of 3.9
(maximum 5.2) years.
Results: During f/u 128 pts died because of cardiac reasons. Serum levels of
IL-18 were significantly higher in pts suffering from future cardiovascular death
(69.4 versus 58.8 pg/ml, p<0.0001). Increasing quartiles of [L-18 were asso-
ciated with a 1.5 fold (95%Cl 1.2 to 1.8; P<0.0001) increase in risk. This re-
lationship was not weakend by fully adjustment for most potential confounders
(see legend of table) as well as adjustment for other inflammatory markers like
hs-CRP, fibrinogen, or white-cell count. By contrast, the latter markers lost its
prediction after controlling for IL-18.

at 02 03 04

range [pg/ml] <45.2 45.2-60.3 >60.3-78.8 >78.8
% CV mortality 3.4 5.2 11.4 10.5
HRR 1 1.8 2.7 3.1
95% CI - 0.8-4.4 1_2-6.1 1.4-7.2
P value multiv. - 0.2 0.02 0.006

Fully adjusted model for age, sex, bmi, classical risk factors, clinical and therapeutic features
including acute coronary syndrom, extent of vessel disease, history of Ml, betablocker and statin
medication, interventional therapy, and ejection fraction; HRR denotes Hazard Risk Ratio; cv
cardiovascular.

Conclusion: We could demonstrate for the first time the strong and indepen-
dent association between IL-18 serum concentration and future cardiovascular
events. These results strengthens the role of IL-18 in atherogenesis and plaque
destabilization and might offer a tool for a more accurate risk prediction.
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803 Influences of age and gender on results of
brachial-ankle pulse wave velocity measurement -
a survey of 8607 normotensive health subjects

H. tomiyama, T. arai, K. hirose, T. nagao, Y. koji, T. chikamori, A. yamashina.
tokyo medical university, the second department, tokyo, Japan

The present study was conducted to evaluate the influences of age and gen-
der on the results of noninvasive brachial-ankle pulse wave velocity (baPWV)
measurement in apparently healthy subjects. A total of 8,607 healthy subjects
(5,144 males and 3,463 females; range: 251087 years) were studied, in whom
coronary risk factors (hypertension, diabetes mellitus, dyslipidemia, obesity,
and smoking) had been excluded. baPWV was measured using volume ren-
dering method. In all subjects, results of baPWV were analyzed chronologi-
cally in 5-year age intervals (from 25 to over 70 years). The baPWV was lower
in females than in males until age 60, and became similar in both genders
over age 60. Step-wise multiple regression analysis of the relationship between
baPWV and other clinical variables including pulse pressure and mean blood
pressure demonstrated that age is an independent variable for baPWV in both
genders (male: beta = 0.25 R-square = 0.33, female beta = 0.39 R-square =
0.53, p<0.01). In this analysis, not only the value of R-square but also the coef-
ficient of the effect of age on baPWV are larger in females than in males. In the
estimation of the regression curve, the relationship between age and baPWV
demonstrated a quadratic curve in both genders {Male: baPWV = 0.19 x age2 -
11.01 x age + 1327.61 (r =0.24, p<0.01), Female: baPWV = 0.20 x age2 - 8.22
x age + 1076.33 (r =0.43, p<0.01)}.

Thus, aging influences baPWV, and its effect is more prominent in female. In
this respect, menopause seems to be the crucial phenomenon to explain the
augmented increase in arterial stiffness with aging in females.

804 Determinants of matrix metalloproteinases plasma
concentration and activity in premature coronary
atherosclerosis

S. Nanni 1 , G. Melandri 1 , R. Hanemaaijer z, V. Cervi 1 , L. Tomasi 1 ,

C. Melloni 1 , P. Tricoci 1 , A. Branzi 1 . 1 S.Orsola, Cardiology Dept., Bologna,
Italy; 2 TNO-PG, Gaubius Laboratory, Leiden, Netherlands

Background: matrix metalloproteinases (MMPs) are thought to participate in
the pathogenesis of coronary artery disease (CAD), particularly in the occur-
rence of acute coronary syndromes (ACS). Little is known on determinants of
MMPs concentration and activity in vivo.
Methods: we studied 80 young (<55 years) male patients with either myocar-
dial infarction (MI) or angina (A) with angiographic evidence of CAD and 40
healthy male controls of similar age. Patients were subdivided into three groups
as follows: 1)20 consecutive ST elevation acute MI (STEMI), 2)29 consecutive
unstable A (UA) or non-STEMI (UA/NSTEMI group), 3)31 consecutive previ-
ous MI and/or stable A (SA) (stable CAD group; SCAD). We determine plasma
concentration of gelatinase A (MMP-2), stromelysin-1 (MMP-3), gelatinase B
(MMP-9) and specific tissue inhibitors of MMPs, such as TIMP-1 and TIMP-
2. MMP-2 and MMP-9 total plasma activity was also measured along with
serum concentration of C-reactive protein (CRP), haptoglobin (HPT), alpha 2-
macroglobulin and tumor necrosis factor-alpha.
Results: MMP-9 concentration, but not total activity, was higher in ACS pa-
tients than in controls (p<0.001). Remarkably, neither MMP-9 concentration
or total activity correlated with inflammation markers. MMP-2 total activity, but

not MMP-2 concentration, was lower both in the whole population (p=0.002)
and in ACS patients (p<0.001) compared to controls. MMP-2 total activity, but
not concentration, correlated inversely with HPT (r=-0.195, p=0.032), blood glu-
cose (r=-0.250, p=0.006) and total cholesterol levels (r=-0.214, p=0.021). MMP-
3 concentration was similar in patients and controls. As regards TIMPs, the
concentration of TIMP-1 was higher both in the overall population (p<0.001)
and in ACS patients (p=0.018) with respect to controls. By contrast, TIMP-2
was lower in all groups of patients (p<0.001). TIMP-1 strongly correlated with
blood glucose (r=0.711, p<0.001) and both CRP (0.594,p<0.001) and HPT
(r=0.276,p=0.005). Among inflammation markers, only CRP and HPT were sig-
nificantly higher in patients than in controls (both p<0.001).
Conclusions: in patients with premature CAD MMP-9 and TIMP-1 concen-
trations are increased and TIMP-2 concentration and MMP-2 total activity are
decreased. The correlation of MMP and TIMP plasma levels with inflammation
markers was restricted to TIMP-1 and MMP-2 total activity. These findings sug-
gest that more attention should be focused on how inflammation and metabolic
disorders could influence MMP5 plasma concentration and activity.

805 Decreased baroreflex sensitivity depends on the
atherosclerotic damage of the carotid arteries

B. Klosiewicz 1 , W. Wasek 1 , G. Raczak 2 , A. Czepiel 1 , P. Kulakowski 1 ,

A. Budaj 1 . 1 Grochowski Hospital, Department of Cardiology, Warsaw, Poland,-

'Medical University of Gdansk, II Department of Cardiology, Gdansk, Poland

Low baroreflex sensitivity (BRS) in patients after acute myocardial infarction
(AMI) has been proven as an independent risk factor of major cardiac events. It
may be suspected that the atherosclerotic involvement of the carotid sinus may
cause an impairment of the baroreceptors and influence BRS. To the best of
our knowlege, this concept has not yet been tested in post AMI patients.
Methods: BRS was calculated from the measurement of the rate-pressure re-
sponse to intravenous phenylehprine according to the protocol of the ATRAMI
Study. Duplex Doppler ultrasonography of the carotid arteries was performed to
identify the degree of the atherosclerotic lesions (ASC) in carotid sinus region.
Intima-media complex (IMC) thickness was estimated as the mean value of 10
measurements performed 0.5 cm proximal to bifurcation. Advanced atheroscle-
rosis (ASC +) was defined as bilateral concentric lesion involving >90% of the
carotid sinus circumference. The involvement of less than 30% of the carotid
sinus circumference was defined as non-significant atherosclerotic lesion (ASC
-). Left ventricular (LV) systolic performance was estimated using ejection frac-
tion (EF) and wall motion score index (WMSI) (using transthoracic echocardio-
graphy).
Results: The study group consisted of 38 patiens after AMI (mean 11.9 days
after AMI, age 60.1 ± 12.6, men 68%). Mean IMC thickness was 0.74±0.18
mm. Mean value of BRS was 4.58±0.57 ms/mmHg. Significant negative corre-
lation was found between BRS value and IMC thickness (r=-0.74, p<0.0001).
Patiens with concentric, bilateral ASC more frequently had severely depressed
BRS (<3 mslmmHg) in comparison to the group without advanced ASC of
carotid sinus (chi2=1 1.57, p<0.001)(table). No correlation was found between
BRS and parameters of LV function - EF and WMSI (p=0.88 and r=-0.03,
p=0.51 and r=0.14 respectively).

BRS (ms/mmHg) 	 ASC (+) 	 ASC (-)

<3 	 10 (26.3%) 	 5 (13.2%)
>3 	 2 (5.3%)-- 	 21 (55.2%)

Conclusion: The bilateral atherosclerotic involvement of the carotid arteries
influence the BRS in patients after AMI despite the impairment of left ventricular
function. The presence of bilateral, concentric atheromatic plaques results in
very low BRS most likely due to baroreceptors damage.

Abstract 804 - Table

STEMI (N=20) UA/NSTEMI(N=29) SCAD(N=31) CTRL(N=40) p

MMP-2 concentration (mcg/ml) 554.9±164.3 502.4±170.0 584.8±215.4 494.0±178.3 0.160
MMP-2 total activity (absorbance units) 33.0±21.5 33.9±14.9 35.7±15.5 42.4±14.6 0.073
MMP-3 concentration (mcg/ml) 33.6±15.7 25.0±9.0 28.0±13.6 29.6±12.5 0.130
MMP-9 concentration (mcg/ml) 192.4±123.9 141.5±105.2 82.9±50.1 114.3±74.9 0.000
MMP-9 total activity (absorbance units) 34.8+21.2 30.5±17.7 24.6±10.4 29.5±18.9 0.222
TIMP-1 (mcg/ml) 279.9±72.0 277.5±50.0 298.6±43.0 250.0±49.5 0.076
TIMP-2 (mcg/ml) 25.3±11.9 26.2±13.1 23.3±7.2 38.9±12.3 0.000
CRP(mg/dl) 3.8±5.7 1.7±3.4 0.7±1.2 0.1±0.2 0.000
HPT (mg/dl) 200.9±87.6 186.7±80.0 165.7±63.1 113.0±42.3 0.000
ALPHA2-M(mgldl) 125.0±35.4 135.9±30.9 137.1±36.9 132.7±36.7 0.647
TNF ALPHA (ng/ml) 4.1±2.0 4.6±3.9 2.8±1.4 3.6±2.0 0.250
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806 Cardiac calcification as independent predictor of
increased mortality in patients with congestive heart
failure: 29-month follow-up

G. Kamensky', E. Piknova 2 , E. Polak 3 , I. Ondrus°, R. Sidlo 5 . 'Ruzinov
University Hospital, Dept. Noninvasive Cardiovasc. Diagnost, Bratislava,
Slovakia; 2Ruzinov University Hospital, Dept.Noninvasive
Cardiovasc. Diagnost, Bratislava, Slovakia; 3 Ruzinov University Hospital, Dept
of Internal Medicine 1, Bratislava, Slovakia; °Ruzinov Faculty Hospital,
Department of Internal Medicine 2, Bratislava, Slovakia; 'University of
Economy, Department of Statistics, Bratislava, Slovakia

Objectives: Multiple calcium deposits in the mitral annulus, aortic valve or aor-
tic root are considered markers of CAD severity. However, no data are available
concering the impact of those findings on mortality and morbidity in pts with
CHF in a prospective follow-up study.
Methods: From January 1996 to January 2001 we prospectively studied 523
consecutive pts (223 males, 300 females, mean age 72±10y) admitted to hos-
pital due to congestive heart failure (NYHA II-IV). Univariate and multivariate
analyses were performed to test the association between the presence of aor-
tic valve sclerosis (AVS), aortic root calcification (ARC) and mitral annular calci-
fication (MAC) detected by 2D echocardiography, and 29-month mortality and
morbidity. Results: The etiology of CHF was CAD in 218 pts (42%), HTN in
385 pts (74%), DM in 238 pts (46%), stroke in 50 pts (10%), dilated CMP in
17 pts (3%) and other in 103 (20%). AVS (1 -Calc) was detected in 203 pts
(39%), ARC (1-Calc) in 158 pts (30%) and MAC (1-Caic) in 189 pts (36%).
AVS+ARC (2-Calc) were detected in 238 pts (46%) and AVS+ARC+MAC (3-
Calc) in 311 pts (59%). No calcium deposits (0-Calc) were observed in 212
pts (40%). The mean follow-up was 28.6±16.3 months. Pts with 1-Calc, 2-Calc
and 3-Calc were significantly older than those with 0-Calc (p=0.001). During
the follow-up 47 (9%) pts of the 0-Calc group died compared to 165 (32%) pts
of the 1 -Calc,2-Calc and 3-Calc groups (p=0.001) and 8 (1.5%) pts of 0-Calc
group suffered a stroke compared to 21 (4%) pts of the 1-Calc, 2-Calc and 3-
Calc groups (p=0.01). Using the Kaplan-Meier survival curve model there was
a 19% increase of total mortality in the 3-Calc group compared to pts in the
0-Calc group in the 29-month follow-up (log rank 47.3, p=0.001). After adjusted
multivariate Cox proportional-hazard analysis, age (OR 1.05, p=0.0001, 95%
Cl 1.03-1.07), 1-Calc (OR 1.7, p=0.01, 95% CI 1.15-2.56), 2-Calc (OR 1.6,
p=0.05, 95% Cl 1.03-2.32) and 3-Calc (OR 2.2, p=0.0001, 95% Cl 1.40-3.45)
were the only independent predictor of increased mortality. Conclusion: Multi-
ple cardiac calcification presents powerful independent predictor of increased
mortality when risk factors for CHF are taken into consideration. This finding
identifies a subgroup of pts with CHF as having 19% higher risk of mortality,
which is independent of all confounding variables.

£434.18, respectively, per patient per month of follow-up: an 11.1% reduction
in health care costs in favour of carvedilol. In a series of sensitivity analyses it
was found that treatment with carvedilol resulted in a reduction of overall treat-
ment expenditure under a wide range of assumptions.
Conclusions: These findings suggest that carvedilol not only increases sur-
vival and reduces hospital admissions in patients with severe HF but likely cuts
treatment costs in this patient population as well. This economic evaluation fur-
ther supports the use of carvedilol in the treatment of HF.

808 A specialist nurse-led management programme in an
outpatient population with stable congestive heart
failure reduces annual health care costs

N.D. Palmer', B. Appleton 2 , E.A. Rodrigues'. 'The Cardiothoracic Centre,
Cardiology, LIVERPOOL, United Kingdom; 2 University Hospital Aintree,
Aintree Cardiac Centre, LIVERPOOL, United Kingdom

Background: A specialist nurse-led management programme reduces read-
mission rates and health care costs in patients hospitalised with severe con-
gestive heart failure (CHF). It is unclear whether such a strategy in outpatients
with stable CHF would have similar benefits. This prospective, randomized, sin-
gle centre study assesses such a strategy with respect to hospital admission
rates and healthcare costs over a one year period.
Methods: 55 patients (mean age 67 years) with stable CHF (NYHA II-IV) who
were attending the cardiology clinic were assigned to receive either usual care
(n=26) [Control] or a comprehensive nurse-led management programme which
involved education on heart failure and self-management, regular review of
medication and problems with compliance, and early identification of worsen-
ing CHF under the guidance of a consultant cardiologist (n=29) [Intervention].
Telephonic advice was made available to patients in this group throughout the
study. All patients were followed up for 12 months. The main outcome measures
were hospital admission rate and health care costs during the study period.
Results: Mean baseline characteristics were similar between the two groups
including NYHA CHF class (2.7±0.5 vs 2.7±0.6, p=ns) and mean ejection frac-
tion (31±14% vs 33±12%, p=ns). Reduced hospital (46.2% vs 13.8%, p=0.03)
and CHF-related admissions (46,2% vs 6.9%, p=0.02) were noted in the in-
tervention group. There was no difference in length of stay (7.3[10.2) days vs
7.5[11.4] days, p=ns). Mean clinic costs were higher in the intervention group
(£294(23) vs £363(56), p=0.05). The mean hospital cost per patient were higher
in the control group (£1114[542] vs £207[471], p=0.02). The mean overall an-
nual healthcare cost was significantly lower in the intervention group (£570[512]
vs £1409[581], p=0.03.

Control 	 Intervention 	 p

COST-EFFECTIVENESS OF CARDIOVASCULAR
INTERVENTIONS

807 Carvedilol reduces the costs of medical care in severe
heart failure: an economic analysis of the COPERNICUS
study applied to the United Kingdom

S. Stewart', J.J.V. McMurray', A. Hebborn 2 , A.J.S. Coats 3 , M. Packer 4 on
behalf of the COPERNICUS Study Group. ' University of Glasgow, Glasgow,
United Kingdom; IF Hoffmann-La Roche AG, Pharma Division, Basel,
Switzerland; 3Royal Brompton Hospital, London, United Kingdom; 'Columbia
University, New York, United States of America

Aims: To determine the effect of carvedilol on the costs of treatment for severe
heart failure (HF), we prospectively collected resource utilisation data (drug
therapy, number of hospital admissions, length and type of hospital stay) in all
patients randomized into the Carvedilol Prospective Randomized Cumulative
Survival (COPERNICUS) Study.
Methods: Costs for the treatment for HF within the National Health Service in
the UK were applied to the COPERNICUS data. Unit-specific, per diem (hospi-
tal bed day) costs were used to calculate expenditures due to hospital admis-
sions. We included costs of the drug, out-patient clinic visits and nursing home
care based on estimates derived from prior evaluations of patterns of clinical
practice in the UK.
Results: The estimated cost of carvedilol therapy and related ambulatory care
(an average of 5.4 out-patient visits per patient for dosage adjustment) for the
1,156 patients assigned to carvedilol was £530,771 (£44.89 per patient/month
of follow-up). However, those assigned to carvedilol were hospitalised less of-
ten and accumulated fewer and less expensive days of admission. Carvedilol
was associated with a 27% reduction in all-cause hospital stay (7,124 versus
9,603 days: P = 0.0005). Consequently, the estimated cost of hospital care was
£3.49 million in the carvedilol group compared with £4.24 million for the 1,133
patients in the placebo arm. The cost of post-discharge care (comprising out-
patient and general practitioners visits in addition to nursing home care) was
also less in the carvedilol than in the placebo group (£479,200 vs £548,300).
Overall, the cost per patient treated in the carvedilol group was £3,889 com-
pared to £4,209 in the placebo group. This equated to a cost of £385.98 vs

All hospital admissions (%) 46.2 13.8 0.03
CHF-related admissions (%) 46.2 6.9 0.02
Mean hospital stay (days) 7.3(10.2) 7.5(11.4) ns
Mean clinic/telephone costs (£) 294(43) 363(56) 0.05
Mean hosp. cost/patient (£) 1114(542) 207(471) 0.02
Mean total annual healthcare cost (£) 1409(581) 570(512) 0.03

Conclusions: In a population of outpatients with stable CHF, a specialist nurse-
led management programme reduces total, and CHF-related, hospital admis-
sions and is cost-effective.
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809 Cost-effectiveness of valsartan in patients not receiving
angiotensin-converting enzyme inhibitors at baseline

S.D. Reed', J.Y. Friedman', E.J. Velazquez', A. Gnanasakthy 2 , R.M. Calif'
K.A. Schulman'. 'Duke Clinical Research Institute, Durham; 2Novartis
Pharmaceuticals Corporation, East Hanover, United States of America

Background: Val-HeFT was a multinational randomized trial conducted to
evaluate the efficacy of the addition of valsartan to optimal pharmacologic ther-
apy in 5,010 patients with NYHA class II-IV heart failure (HF). Subgroup analy-
ses of 366 patients who were not receiving ACE inhibitors at baseline revealed
a lower risk of within-trial mortality and morbidity among patients treated with
valsartan.
Objective: To estimate the incremental cost-effectiveness of valsartan in pa-
tients not receiving concomitant treatment with ACE inhibitors.
Methods: A multinational cost-effectiveness analysis was conducted using
data collected throughout the trial on resource utilization and clinical outcomes.
An incremental cost-effectiveness ratio (ICER) is the appropriate measure of
cost-effectiveness when a therapy is more effective and more costly. When a
therapy is more effective and less costly, it is considered a dominant strategy.
Direct medical costs were computed using unit costs from all 16 countries par-
ticpating in Val-HeFT (converted to 1999 U.S.$). To estimate the incremental
difference in effectiveness, the area under the survival curve was calculated for
both treatment groups during the trial period, and the difference is interpreted
as life-years saved (LYS). Nonparametric bootstrapping was used to evaluate
the variability in the joint distribution of costs and survival.
Results: The average period of follow-up was 23 months. Patients treated with
valsartan experienced a 33% reduction in mortality, a 56% reduction in the
number of HF-related hospitalizations (51 vs 117) and a 24% reduction in the
number of all-cause hospitalizations (199 vs 262). Using point estimates of the
differences in costs and survival, valsartan was shown to be a dominant treat-
ment in patients not receiving an ACE inhibitor: mortality was significantly re-
duced and the within-trial costs were $929 lower on average [95% Cl: -3,243 to
$1,533]. The average within-trial survival benefit among patients treated with
valsartan was estimated at —2.2 months. When evaluating variability asso-
ciated with these estimates, in 78.0% of the 1,000 bootstrap replicates, val-
sartan was less costly while reducing mortality. In an additional 17.9% of the
replicates, an ICER of less than $10,000/LYS was computed. When combin-
ing these results, in 95.9% of bootstrap samples, treatment with valsartan was
either cost-saving or had an ICER below $10,000/LYS.
Conclusions: Inhibition of the renin-angiotensin system with valsartan was
shown to be a dominant or economically attractive therapy in patients not taking
ACE inhibitors.

810 Drug -eluting stents in coronary artery disease:
assessment of outcomes and cost effectiveness

M. Lamotte 1 , L. Annemans 2 , P. De Jong 3 .'HEDM, Meise, Belgium;
2 University of Ghent, Ghent, Belgium; 3Cordis Europe, Waterloo, Belgium

Objectives: Restenosis limits the long-term success of coronary angioplasty in
patients with coronary heart disease. Drug-eluting stents have been associated
with very low restenosis rates (RAVEL and FIM trials). We assessed the eco-
nomic value of the Sirolimus-eluting Bx-VELOCITY TM stent (CYPHER TM) in
different indications with a high restenosis rate, with Belgium as case country.
Research design and methods: A decision model was developed to pre-
dict the 1-year cost-effectiveness comparing balloon angioplasty, conventional
stenting, coronary artery bypass grafting (CABG) and CYPHER TM-stenting.
Three indications were studied: small-diameter single-vessel disease, long
single-vessel lesions and multi-vessel disease. Clinical data were obtained for
small-diameter single-vessel from the RAVEL trial; for multi-vessel disease from
the ARTS trial; and for long-lesions from a published clinical model. Given the
experience with the RAVEL and FIM trials, the relative risk reduction in clinically
driven re-intervention rate with CYPHER TM versus conventional stenting was
assumed to be 95% for long lesions and equivalent to CABG for multi-vessel
disease. Incremental cost-effectiveness is expressed as cost per revasculari-
sation avoided.
Results: At a cost of 2,300 Euro per CYPHER TM-stent, incremental cost-
effectiveness of CYPHER TM-stenting compared to conventional stenting
varies between 1,119 Euro/revascularisation avoided in small-diameter single-
vessel disease (see table) to 2,947 Euro in long-lesions. In multi-vessel disease
CYPHER TM-stenting is dominant over CABG.

Acute 	 Follow up Total Cost Incr. costs Revasc. Avoided 	 ICER

BALLOON 	 3914	 1665	 5579 	 -382 	 0.2651	 -0.0414 	 9227
STENT	 4586	 1374 	 5960 	 —	 0.2237 	 —	 NA
CYPHER 	 910 	 285 	 6195 	 235 	 0.0139 	 0.2099	 1119
CABG	 12264 	 141 	 12405	 6445 	 0.0400 	 0.1837	 35075

ICER = incremental cost effectiveness ratio (cost per avoide revascularisation)

Conclusions: With the currently available data and applied profile, CYPHER
TM-stenting is cost-saving in multi-vessel disease, and cost-effective in small-
diameter and long single-vessel lesions.

811 Cost and cost effectiveness at 1 year in the stent or
surgery trial (SoS)

W. Weintraub 1 , E. Mahoney 1 , Z. Zhang 1 , J. Boothe, J. Hutton 3 , R. Stables°,
F. Nugara 2 , M. Buxton 5 on behalf of SoS Investigators. 'Emory University,
Atlanta, United States of America; 2Royal Brompton & Harefield NHS Trust,
London; 3Medtap International, London; 4 Cardiothoracic Centre, Liverpool;
'Brunel University, Uxbridge, United Kingdom

Background Randomised trial data showed that balloon angioplasty had
lower initial hospitalisation costs compared to coronary artery bypass grafting
(CABG) but has higher down stream costs due to the increased need for repeat
revascularisation. Stents add to the initial cost of angioplasty, but by reducing
repeat revascularisation may make PTCA both more clinically and economi-
cally attractive. We compared the cost and cost effectiveness of CABG and
percutaneous coronary intervention with stents (PCI).
Methods SoS is a multi-national randomised trial involving 53 centres in Eu-
rope and Canada. Patients with multi-vessel coronary disease who were ac-
cepted by the interventionist and the surgeon for coronary revascularisation
were eligible. Cost is based on detailed resource use in both initial and addi-
tional revascularisations, on hospital length of stay (LOS) at the initial proce-
dure and all follow up hospital admissions, complications (MI, stroke, bleed)
and cardiac medications at UK costs. 'Quality adjusted life years (QALYs) were
estimated from individual patient survival and EQ-5D classifications at 3 time-
points, valued using UK population health state utility values. Cost effectiveness
was measured in cost per life year gained and cost per QALY gained.
Results A total of 988 patients were randomised: CABG group 500, PCI group
488. The initial hospitalization costs were higher in the CABG group compared
to PCI: £7,316 versus £3,844 (difference = £3,471, 95% Cl £3,071 to £3,880).
At one year the cost difference narrowed but remained higher for CABG £8,900
versus PCI £6,257 (difference = £2,643, 95% Cl £1,814 to £3,343). The incre-
mental cost effectiveness ratio (ICER) for CABG compared to PCI is £192,474
per life year gained (95% CI £77,377 to £1,085,464). The cost utility of ratio of
CABG compared to PCI is £1,719,582 per QALY gained (95% CI inestimable).
Conclusion Over a one year time period CABG is more expensive than PCI
and offers little added benefit in terms of QALYS. It appears that the additional
initial cost of CABG could only be justified if there were continued and signifi-
cant cost savings compared to PCI with stents in subsequent years.

812 Australian analysis of the HOPE study: clinical and
economic benefits of ramipril in terms of events avoided
and the cost/life year saved

M. Smith 1 , M. Neville 2 . t Aventis Pharma, Health Economics, Lane Cove,
Sydney, Australia; 2 The Lewin Group, Health Economics, Sydney, Australia

Objective: From an Australian perspective, to assess the clinical and economic
impact of the use of daily ramipril 10 mg over a period of 5 years in an at-
risk population as described in the groundbreaking Heart Outcomes Prevention
Evaluation (HOPE) study.
Methods: Clinical benefits. To assess the clinical benefits, the result for each
endpoint as reported in the HOPE paper (cardiovascular death, myocardial
infarction, stroke & revascularisation) is converted to number-needed-to-treat
(NNT). NNT is the reciprocal of the absolute risk reduction. The at-risk pop-
ulation, as defined by the HOPE investigators, was estimated nationally and
per typical general practitioner froryr'the relevant Australian statistics. The at-
risk population is then divided by the NNT to estimate the potential number of
strokes, CV deaths, Mls and revascularisations avoided.
Methods: Economic benefits. To assess the economic benefits, an incremen-
tal cost-effectiveness analysis was conducted. The model considered the costs
and cost offsets arising from ramipril use for the 5 year period of the study.
Costs were those associated with ramipril treatment and pathology testing.
Cost offsets were those associated with: 1) a reduction in the use of other ACE
inhibitors, and 2) a reduction in the primary endpoints of MI and stroke and
in the secondary endpoint of revascularisation. Life years saved was approxi-
mated by calculating the difference in total years survived between the ramipril
and control arms of the study. Net costs divided by life years saved is the cost
per life year saved and this is reported in Australian dollars.
Results: Clinical benefits. Based on an Australian population of —615,000
appropriate at-risk people, the use of ramipril 10 mg daily for 5 years is esti-
mated to potentially prevent 9188 strokes, 14658 myocardial infarctions, 14317
CABG/PTCA procedures and 12534 cardiovascular related deaths. For a typi-
cal Australian general practitioner who has =38 appropriate at-risk people, just
under 1 of each type of these events (stroke, MI, CV death & revascularisation)
can potentially be prevented.
Results: Economic benefits. The incremental cost effectiveness analysis es-
timates the cost per life year saved to be $17,214.
Conclusion: Based on the HOPE study, we have assessed the clinical and
economic impact of daily ramipril 10 mg in an at-risk Australian population over
a 5 year period. Ramipril provides clinically significant benefit both nationally
and per general practitioner at a cost per life year saved which is comparable
to other interventions.
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813 Atrial remodelling in the goat due to chronic complete
atrioventricular block

H.-R. Neuberger, U. Schotten, J. Ausma, Y. Blaauw, S. Eijsbouts, A. van
Hunnink, M. Allessie. University Maastricht, Department of Physiology,
Maastricht, Netherlands

Atrial dilatation is an independent risk factor for the development of atrial fib-
rillation (AF) in humans. However little is known about the effects of chronic
dilatation on atrial electrophysiology.
Methods: In 6 goats we implanted 2 atrial and 1 ventricular screw-in lead.
At the tip of each atrial lead we mounted a pair of sonomicrometer crystals
to measure the right atrial diameter. After a control period of 2 weeks (sinus
rhythm, 120 bpm), radiofrequency ablation of the atrioventricular junction was
performed and a stable ventricular escape rhythm of 50 bpm occurred. Atrial
diameter, atrial refractory period (AERP), AF cycle length (AFCL) and the du-
ration of AF episodes induced by burst stimulation were measured during 3
weeks of complete AV block.
Results: Chronic complete AV block caused progressive atrial dilatation up to
14% after 3 weeks (Fig. 1). Parallel to the increase in atrial size the duration
of induced AF episodes prolonged from 13 seconds to more than 8 hours. Two
days after AV junction ablation both AERP and AFCL decreased, but they kept
constant during the following 3 weeks (Fig. 1).

Conclusions: Chronic AV block in the goat results in progressive atrial dilata-
tion and prolongation of AF episodes. Shortening of the atrial effective refrac-
tory period (electrical remodeling) cannot explain the prolonged AF duration.
The high correlation between atrial dilatation and AF duration suggests that
atrial dilatation per se plays an important role in the creation of a substrate of
persistent AF.

LI11 Gene expression profiling of human myocardium with
atrial fibrillation by DNA microarray analysis

R. Ohki', K. Yamamoto, S. Ueno 1 , H. Mano 2 , K. Fuse 3 , U. Ikeda,
K. Shimada' . 'Jichi Medical School Hospital, Cardiology Dept., Tochigi,
Japan; 2Jichi Medical School Hospital, Division of Functional Genomics,
Tochigi, Japan; 3Jichi Medical School Hospital, Cardiovascular Surgery,
Tochigi, Japan

Background - The molecular mechanism causing atrial fibrillation in human
myocardium remains incompletely defined. We here used powerful DNA mi-
croarray technology for transcriptional profiling of genes induced in atrium of
the patients with atrial fibrillation.
Methods - We used right atrium of patients who underwent cardiac surgery.
On the basis of electrocardiographic findings, the patients were divided into 2
following groups: sinus rhythm group (n=10) and atrial fibrillation group (n=7).
Expression profiles of 12000 human genes using the Affymetrix GeneChip (Hu-
man Genome U95A) were investigated with mRNA obtained from the atria.
Quantitative analysis of selected genes was performed by the real-time PCR
method.
Results - In the atrial fibrillation group, 33 genes including an ion channel,
an antioxidant, an inflammation, 3 cell growth/cell cycle, 3 transcription, sev-
eral cell signaling and several protein genes, and 7 expressed sequence tags
(ESTs) were significantly activated (>1.5 fold, p<0.05) compared with those
in sinus rhythm group. In contrast, 63 genes including several cell signal-
ing/communication such as sarcoplasmic reticulum Cat ± ATPase 2, sev-
eral cellular respiration and energy production and 2 antiproliferative or neg-
ative regulator of cell growth genes, and 22 ESTs were decreased (<0.5 fold,
p<0.05) compared with those in sinus rhythm group.
Conclusion - These findings suggest that these genes may play critical roles in
the initiation or the persistence of atrial fibrillation and pathophysiology of atrial
remodeling.

815 Atrial expression of matrix -metalloproteinases in
fibrillating human atria

A. Goette', K. Nepple 1 , M. Arndt 2 , C. Rdcken 3 , C. Huth, S. AnsorgeI,
H.U. Klein', U. Lendecke1 2 . ' University Hospital Magdeburg, Cardiology,
Magdeburg, Germany; z University Hospital Magdeburg, Experminental
Medicine, Magdeburg, Germany; I University Hospital Magdeburg, Pathology
Dept., Magdeburg, Germany; 4 University Hospital Magdeburg, Cardiovascular
Surgery, Magdeburg, Germany

Background: Atrial tissue from patients with atrial fibrillation (AF) shows sig-
nificant structural changes like fibrosis and degenerative alterations. In this set-
ting, remodeling of the extracellular matrix by matrix metalloproteinases (MMP)
may contribute to changes in atrial size and mechanical function. The purpose
of the present study was to quantify atrial MMP expression in patients with and
without AF.
Methods: Right atrial tissue samples from 28 patients undergoing open-heart
surgery were examined. Fourteen patients had chronic persistent AF (> 6
months), the remaining 14 patients were in sinus rhythm (SR). Atrial expres-
sion of matrix metalloproteinases (MMP)-1, MMP-2 as well as TIMP-1 (tissue
inhibitor of metalloproteinase-1) was quantified at the protein level by Western
blotting. MMP-1 (collagenase) activity was analyzed by zymography. Immuno-
histochemistry was used to localize MMP expression in the tissue samples.
Results: Baseline clinical parameters were comparable in the two groups. The
left atrial diameter was significantly increased in patients with AF (AF: 4.9 ±
0.2 cm vs. SR: 4.3 ± 0.2 cm; p<0.05). MMP-1 and MMP-2 were predominantly
expressed in atrial fibroblasts and myocytes in both groups. The amount of
MMP-1 protein was significantly reduced in patients with AF (SR: 5.3 ± 0.68 U
vs. AF: 2.79 ± 0.60 U; p<0.05). In addition, the collagenolytic MMP-1 activity
was also lower in fibrillating atrial tissue (SR: 1.73 f 0.43 ng/µg protein vs. AF:
0.74 ± 0.17 ng/µg protein; p<0.05). In contrast, the amounts of MMP-2 (SR:
1.13 ± 0.2 U vs. AF: 0.93 ± 0.20 U; p=ns) and TIMP-1 (SR: 1.06 ± 0.20 U vs.
AF: 0.82 ± 0.30 U; p=ns) were similar in both groups.
Conclusions: AF is associated with down-regulation of atrial MMP-1 activity.
Reduced collagen degradation by collagenase may contribute to the structural
remodeling and collagen accumulation in fibrillating human atria.

816 The degree of left ventricular hypertrophy predicts the
incidence of atrial fibrillation

K. Neven, R.G. Tieleman, E.C. Cheriex, H.J.G.M. Crijns. Maastricht,
Netherlands

Introduction: In population based studies, the presence of left ventricular hy-
pertrophy is being associated with the development of atrial fibrillation. We fur-
ther explored a possible "dose-response" relationship between the degree of
left ventricular hypertrophy and the incidence of atrial fibrillation.
Methods: From a computerized database which contains the results from all
echocardiograms (including rhythm notation) that were performed in our insti-
tution from 1986 until present, we retrieved all patients with multiple examina-
tions and sinus rhythm during the first ultrasound. The development of atrial
fibrillation during the latest echo was evaluated in relation to left ventricular wall
thickness at presentation.
Results: In total 8056 patients were studied, their mean age was 58 ± 15
years, there were 4579 males. 514 Patients developed atrial fibrillation during
a median follow-up between the 2 ultrasounds of 37 months, range 1 to 194
months. There appeared to be a strong correlation between the mean value of
the septal and posterior left ventricular wall thickness and the incidence of atrial
fibrillation during follow-up (see Figure 1). The same is true for the correlation
between subsequent quintiles of left ventricular mass and the incidence of atrial
fibrillation (see Figure 2).

Conclusion: There is a strong linear correlation between the degree of left
ventricular hypertrophy and the incidence of atrial fibrillation. Future studies
are needed to clarify the mechanism behind this relation.
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817 Connexin 40 is decreased in the right atrium of patients
with persistent atrial fibrillation

M. Wilhelm', W. Kirstel, C. Garlichsl, K. Amannz, W.L. Neuhuber 3 ,

M. Weyand 4 , W.G. Daniel 1 . 1 University of Erlangen, Department of Internal
Medicine 11, Erlangen, Germany,. 2 lnstitute of Pathology, Erlangen, Germany;
3 lnstitute of Anatomy, Erlangen, Germany; 4 Department of Cardiac Surgery,
Erlangen, Germany

Introduction: Altered expression of gap junction proteins (connexins, Cx) lead
to abnormal electrical coupling between cardiomyocytes. Goats with pacing-
induced atrial fibrillation (AFib) showed marked inhomogeneities in the pattern
of Cx 40 distribution. We studied the distribution of Cx 40 and 43 in patients
(Pts) scheduled for heart surgery.
Methods: Samples of right atrial appendages were frozen in liquid nitrogen.
Sections of 10 µm were incubated with antibodies against Cx 40 or 43, stained
with an Alexa Fluor 660 dye and examined with a confocal laser scanning mi-
croscope.
Results: Patient data and Cx distribution are presented in the table. Cx 40 was
significantly decreased in Pts with persistent AFib compared to SR. There was
no significant difference between Pts with intermittent or postoperative AFib.

Cx 40 in SR (left) and AFib (right).

Patient data and Connexin distribution.

Group 1 Group 2 Group 3 Group 4

n 20 12 4 12
age 65±10 69±9 76±3 72±6
atrial size>45 mm (%) 5 50 * 25 17
Cx 40 1%) 3,7± 1,6 2,0±0,9* 4,3±2,1 2,8±1,9
Cx 43 (%) 4,1±2,0 3,7±1,7 4,6±0,8 5,0±1,7

Group 1: Pts with SR,Group 2: Pts with persistent AFib>3 month,Group 3: Pts with intermittent
AFib and preoperative SR,Group 4: Pts with postoperative AFib. * p<0,05

Conclusion: Decreased amounts of Cx 40 might contribute to the maintenance
of AFib due to microheterogeneities in conduction velocity.

818 Correlation between the human sinoatrial node and the
crista terminalis in the posterior right atrium

T. Matsuyama', S. Shin Inoue 2 , Y. Youichi Kobayashi 3 , T. Tsukasa Saito 3 ,
T. Toshihiko Otsuka 3 , T. Takashi Katagiri 3 , H. Hidekazu Ota 1 . tShowa
University School of Medicine, Second department of pathology, Tokyo,
Japan; 2Showa University Toyosu Hospital, Department of Internal Medicine,
Tokyo, Japan; 3Showa University School of Medicine, Third Department of
Internal Medicine, Tokyo, Japan

Background: Several recent observations have suggested that conduction
block or penetration of crista terminalis (CT) influence the type of atrial flutter
and its perpetuation. The anatomical relationship of the CT and the sinoatrial
node (SN), known as a structure adjacent to CT has not been fully understood
in particular regarding its inferior margin. We examined the distribution of SN
along CT in order to clarify the anatomical relevance to myocardial connection
of the posteromedial right atrium.
Methods: Eighteen autopsied hearts aged 31 to 89 years (mean 64.0 years,
10 male and 8 female) were studied. None of the cases showed conspicuous
supraventricular arrhythmia. The whole length of CT was excised after fixation
with formaldehyde and cut perpendicular to the longitudinal axis into 10 mm
thick slices. Each tissue sample was serially sectioned at a thickness of 10
micrometer and every 100th section was stained. We measured and recon-
structed the distribution of SN on the endocardial aspect of the right atrium.
Results: The length of the SN ranged from 11 to 40 mm (mean 22 mm) and that
of CT was from 26 to 60 mm (mean 44 mm). The SN usually located between
CT and the posterior wall of the right atrium, and distributed from 24.4 to 85.7%
(mean 52.6%) of the whole CT length. In many cases, the SN was adjacent to
thick musculature of CT throughout its whole length, but in some cases the
junction to the posterior right atrial myocardium showed fibrofatty replacement.
Conclusion: The distribution of the SN was highly variable and its length was
unexpectedly long in some patients. This diversity of the length of the SN likely
influences the conduction across the CT of patients with typical atrial flutter.

ATRIAL FIBRILLATION BURDEN REDUCTION BY PACING

8 99 Suppression of paroxysmal atrial fibrillation by a
dedicated pacemaker: correlation between atrial
tachycardia burden and quality of life

G. Groenefeld, C.W. Israel, J. Ehrlich, S.H. Hohnloser. J.W. Goethe University,
Cardiology, Frankfurt, Germany

Recently, pacemakers with specific algorithms for suppression and atrial over-
drive pacing therapy (DDDRP) in patients (pts) with paroxysmal atrial fibrillation
(pAF) have been introduced. Preliminary results have demonstrated a reduc-
tion of atrial arrhythmia frequency with activation of the dedicated algorithms
and beneficial effects on quality of life (QoL) in selected patients. The contri-
bution of pAF, and the effects of DDDRP on the overall QoL in these patients,
however, remain ill defined.
Methods: Consecutive pts with a class I indication for DDD pacing (P-ind) and
prior documentation of pAF were implanted with a DDDRP device (Medtronic
AT500). Atrial tachycardia burden (AtB) was defined as the percentage of to-
tal time while a patient suffers from pAF according to the monitored and stored
electrograms of the device. All pts completed the short form health survey ques-
tionaire (SF-36) at implant, at 3 months (mo), and 12 mo follow-up.
Results: Data from 41 pts (60% male; mean age 68±9 years) were analyzed.
Mean values for AtB remained unchanged with DDDRP from 8±15% at base-
line to 9±17% at 3 mo and 13±27% at 12 mo (p=0.24). In 12 pts, a reduction in
AtB occurred, AtB remained unchanged in 10 pts, while 19 pts had an increase
of AtB during follow-up. In contrast to AtB, the mean value of 6/8 subscales
of SF-36 significantly improved from implant to 3 mo follow-up, and remained
stable until one year thereafter. Individual improvements on SF-36 were com-
parable in pts showing a reduction in AtB compared to non-responders. Pear-
son analysis found no correlation between AtB and any subscale of SF-36 at
baseline or during follow-up.
Conclusion: The reduction of AtB in a subset of patients during 12 months
after DDDRP implantation does not significantly impact on QoL according to
SF-36. In pts with established P-ind, the observed improvement in QoL seems
to be dominantly caused by the effects of antibradycardia pacing therapy.

820 Prevention of atrial fibrillation by DDD+ atrial overdrive
pacing: final results of a randomized crossover study

P. Attuel 1 , K.H. Konz 2 , J. Brachmann 3 , D. El AIIaf 4 , C. Gomess, I. Szendey 2 ,

V. Schibgilla 3 , D. Danilovic 6 on behalf of the Inos DDD+ Study Investigators.
t Ctr. Medico-chirurgical Parly 2, Le Chesnay, France; 2Maria Hilf Clinics,
Monchengladbach; 3 Coburg Clinics, Coburg, Germany; 4 Hutois Hosp. Ctr.,
Huy, Belgium; 5Heart Inst., Taguatinga, Brazil; 6Biotronik, Erlangen, Germany

Introduction: Dynamic atrial overdrive stimulation at a rate slightly above the
intrinsic rate is a newly proposed method to suppress recurrences of atrial tach-
yarrhythmia (AT) in pacemaker (PM) patients (pts). Our study evaluated clinical
efficacy of the DDD+ overdrive mode implemented in dual-chamber Inos2 CLS
PMs (Biotronik, Germany).
Methods: 100 pts with paroxysmal AT and conventional pacing indications
(71% SSS, 25 % AVB) were randomized in 19 clinical centers to DDD+ or con-
ventional DDD mode at 3 months after PM implantation. A bipolar atrial lead
was placed in the right appendage (60%) or laterally (40%). The basic rate was
programmed to 61.5 ± 4.3 bpm. Upon sensing an atrial event, the DDD+ mode
increased the pacing rate by 8 ± 2 bpm (programmed range 4-12), which was
followed by 1 bpm rate decrease after each 20 ± 3 atrial beats. Mode crossover
took place 6 months after randomization and the pts were followed for additional
6 months in the other mode. The cumulative duration of sustained (>60 s) AT
episodes was extracted from the PM memory and compared for the two modes
on intrapatient basis (paired two-tailed t-test). The comparison was made for
the entire study population as well as for different subgroups of pts in order to
evaluate clinical predictors of the overdrive therapy outcome.
Results: Crossover data were collected in 75 pts; the remaining 25 pts were
drop-outs. The percentage of atrial pacing (AP%) was increased from 58±32%
(DDD) to 95 ± 11% (DDD+, p<0.001), and the mean heart rate from 66.9±6.1
bpm (DDD) to 72.8±7.8.bpm (DDD+, p<0.001). The AT burden in the entire
population was reduced by 26%, from 16.3 (DDD) to 12.0 hours/wk (DDD+,
p=0.066). In 32 pts with AT burden >2% of time, the reduction was 28%, from
37.8 (DDD) to 27.0 h/wk (DDD+, p=0.044). The subgroups of pts with the
most significant reduction in AT burden by overdrive pacing were: 50 pts with
<80% of AP% in DDD mode: 16.1 (DDD) vs 8.8 h/wk (DDD+, 45% reduction,
p=0.016), 25 pts with the basic rate set to 65-75 bpm: 29.0 (DDD) vs 16.6 h/wk
(DDD+, 43% reduction, p=0.011), and 37 pts who did not use class II antiar-
rhythmics: 18.2 (DDD) vs 9.2 h/wk (DDD+, 50% reduction, p=0.021). In the
complementary groups to these 3 subgroups, there was no additional benefit
of DDD+ over DDD pacing (0-11 % reduction in AT burden, p-values 0.57-0.95).
Conclusions: The DDD+ overdrive pacing exerted comparatively strongest an-
tiarrhythmic effect (vs. DDD pacing) in pts paced <80% of time in the DDD
mode, in pts with basic rates set to 65-75 bpm, and in pts using no Class II
antiarrhythmics.
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821 Can we reduce atrial fibrillation by atrial overdrive
pacing? Lessons from conventional ODD
antibradycardia pacing

A. Yang, T. Lewalter, M. Hochhausler, J. Schrickel, R. Schimpf, H. Bielik,
J.O. Schwab, B. Luderitz on behalf of the VIP Study Group. University of
Bonn, Department of Cardiology, Bonn, Germany

The objective of the study was to evaluate the effectiveness of atrial pacing in

the prevention of AF in patients with conventional ODD antibradycardia pacing.
Methods: 52 patients (66 ± 11 years) with dual chamber pacing (Vitatron, "Se-
lection" Series) and a history of paroxysmal AF were included. AF preventive al-
gorithms including atrial overdrive pacing ("PACE Conditioning") were switched
off. The data obtained by the PM diagnostic features after a mean follow-up
of 96 ± 28 days include: (1) number of premature atrial contractions per hour
(PAC's/hour), (2) total AF burden (% of storage period), (3) mean episode du-
ration (hours), (4) number of AF episodes/day, (5) percentage of atrial pacing.
According to the frequency of atrial pacing the patients were divided into Group
A (atrial pacing rate >50%) and Group B (atrial pacing rate <50%).
Results: Patients with a high rate of atrial pacing (Group A) not only presented
significantly smaller numbers of PAC's/h during sinus rhythm (26.3 f 27.3 vs.
100.8 ± 184.5, p<0.05), but also a significantly lower total AF burden (7.4
± 13.5% vs. 25.0 ± 31.1%, p<0.01) and shorter mean AF episodes (1.2 ±
2.2 h vs. 9.0 ± 20.4, p<0.05). The number of AF episodes/day did not differ
significantly between both groups (2.0 ± 3.4 vs. 2.8 ± 4.1, p=0.46).
Conclusions: 1. Atrial pacing during conventional ODD pacing reduces the
PAC activity during sinus rhythm, total AF burden and duration of the AF
episodes but not the AF recurrence rate. 2. These results may be explained
by an electrical substrate modulation due to atrial pacing. 3. We conclude that
"permanent" atrial overdrive pacing is suited for the AF preventive therapy, pref-
erentially in patients with a low atrial pacing rate during conventional ODD pac-
ing. Yet, the impact of overdrive pacing on the AF recurrence rate has still to be
studied.

822 Comparison of atrial overdrive, DDDR and CLS pacing in
reducing atrial fibrillation burden in Brady-Tachy
syndrome patients

P. Santarelli 1 , G. Critelli 2 , G. Altamura 3 , S. Favale°, G. Pettinati 5 ,

F. Capestro 6 , A. Puglisi 7 . ' Columbus Hospital, Rome, Italy, 2Policlinico
Umberto 1, Rome, Italy; 3 S. Giacomo Hospital, Rome, Italy; 4 Policlinico
Consorziale, Rome, Italy,- IF Ferrari Hospital, Casarano (LE), Italy, - 6Lancisi
Hospital, Ancona, Italy; 7Fatebenefratelli Hospital, Rome, Italy

Standard atrial overdrive pacing algorithms have been designed to reduce
Atrial Fibrillation (AF) recurrences in patients (pis) with Brady-Tachy Syndrome
(BTS); however they do not provide physiological rate modulation. The aim of
this study is to compare atrial pacing percentage (AP%) and AF Burden, mea-
sured as time spent in AF, in BTS pts treated with conventional DDDR pacing,
DDD+ overdrive or physiological Closed Loop Stimulation (CLS). We present
a preliminary data analysis of the study. Methods: 131 BTS pts (72 female,
mean age 76±9), received a dual chamber pacemaker (Philos DR, lnos2+,
Biotronik). Ischemic heart disease was present in 12% of pts, hypertension
47% and other or no heart disease in 41%. After the first month, pts were ran-
domized to DDDR, ODD+ or CLS pacing, and controlled at 4- and 7-months.
At each follow-up AP% and AF Burden were analysed using F test or Kruskal-
Wallis test, where applicable, and SNK test for multiple comparisons.
Results: (see table below). At 4-month follow-up (47 pts) AP% was significantly
higher in CLS and DDD+ groups compared to DDDR group. This difference was
not confirmed at 7-month follow-up (26 pts) but AP% in CLS group remained
higher than in DDDR group. AF Burden, as expected, showed a great vari-
ability among groups. However, although not statistically significant (p=0,08 at
4-months and p=0,12 at 7-months), CLS mode was associated with a markedly
lower AF Burden trend at both follow-up visits.

AP% and AF Burden

4 month follow-up AP% AF Burden (min/day)

DOOR (N=17) 78 f 24'" 86±199 (8%±16%)
CLS (N=1 3) 92 ± 18 - 17±59 (2%±7%)
DDD+ (N=17) 94±14' 154±303l11%±17%)
7 month follow-up AP% AF Burden (min/day)
DDDR (N=10) 68 ± 25 130±302 (9%±17%)
CLS (N=7) 79 ± 17 6±15 (4%±9%)
DDD+ (N=9) 93 ± 9 178±417 (14%±20%)

*p<005p<005

Conclusions: In BTS pts: 1. CLS and DDD+ pacing are associated with a
higher AP% than DDDR pacing; 2. CLS pacing shows a better trend in terms
of AF Burden Compared to the DDDR and DDD+ pacing; 3. These preliminary
results seem to support the use of physiological heart rate modulation (CLS
pacing) in the treatment of BTS pts.

823 Significant reduction of AF burden by the AF
suppression TM algorithm

A. Beinhauert, P. Vock 1 , H. Nobis 2 , W. Kainz 3 , M. Gruska 3 , S. Winter 4 ,

M. Migschitz 5 . ' A.6. KH St Poelten, Cardiology, St. Poelten, Austria;
2Hospital Lainz, Cardiology, Vienna, Austria; 3Hospital Hanusch, Cardiology,
Vienna, Austria; 4 Hospital Elisabethinen, Cardiology, Linz, Austria; SSt. Jude
Medical, CRMD, Vienna, Austria

Introduction: Successful suppression of paroxysmal atrial fibrillation (PAF) us-
ing the AF Suppression T'" algorithm (St. Jude Medical) has been studied. AF
SuppressionTM paces the atrium just above the patient's natural circadian rate
without employing a fixed high rate.
Methods: The international, multi-center ADOPT-ALL study is a prospective,
randomized, single-blinded cross-over, study of 250 patients with history of
PAF. The objective was to investigate whether DDDR pacing with the AF
SuppressioniM algorithm could reduce episodes of atrial fibrillation more ef-
fectively than DDDR pacing alone (as Auto-Mode-Switch (AMS) burden and
AF burden).
Results: Presently 230 patients are enrolled internationally, 75 patients in the
Austrian centers, 44 Austrian patients with a stable anti-arrhythmic drug regi-
men have finished the 6 month follow-up. The reduction of mean AMS burden
and mean AF burden has been calculated (Table 1) as well as the percentage
of atrial pacing and the mean heart rate (Table 2).

Table 1. Mean AMS and AF burden in % of total follow-up time

AF Suppression OFF AF Suppression ON Reduction in % p-Value

Mean AMS burden (n=44) 	 6,9 	 3,5 	 49,4	 <0,04
Mean AF burden (N=44) 	 6,6 	 3,0 	 54,0 	 <0,04

Table 2. Mean heart rate in /min

AF Suppression OFF 	 AF Suppression ON 	 p-Value

% of atrial stimulation 	 68,15 f 28,0 	 95,03 t 11,7	 <0,00001
Mean heart rate 68,74 f 7,0 70,68 f 7,6 n.s.

Conclusion: These results show that the AF SuppressionTM algorithm reduces
significantly mean AMS burden and mean AF burden in patients with sinus
node dysfunction and paroxysmal or persistent atrial fibrillation. The percent-
age of atrial stimulation was highly increased (by about 40%) nevertheless the
mean heart rate did only slightly increase (2.8%). The AF SuppressionTM algo-
rithm was very well tolerated by all patients and has not been turned off in any
patient.

824 Effect of pacing for prevention and termination of atrial
tachyarrhythmias on arrhythmia burden over a 12 month
period

C.W. Israel, G. Grdnefeld, J.R. Ehrlich, Y.G. Li, S.H. Hohnloser. J. W. Goethe
University Hospital, Cardiology, Frankfurt, Germany

Atrial pacing techniques are being used for prevention and termination of atrial
tachyarrhythmias (AT5). The present study analyzed the effect of 3 combined
algorithms for AT prevention together with atrial antitachycardia pacing (ATP)
on the time that the patient (pt) spends in AT (AT burden).
Methods: In pis with a conventional pacing indication and ATs, a DDDRP pace-
maker (AT500, Medtronic Inc, MN) was implanted. Memory functions for AT
episodes (atrial electrograms, marker annotations) and AT burden were acti-
vated after implantation. After 1 month, reliability of AT detection was assessed
on the basis of stored annotated atrial electrograms, and algorithms for AT
prevention (continuous overdrive, atrial rate stabilization, post mode switch-
ing overdrive) and atrial antitachycardia pacing modes (burst, ramp) were ac-
tivated. Devices were interrogated after 1, 3, 6 and 12 months. At 12 months,
AT burden was classified into 6 groups: 1. 0% (no AT episodes after activation
of preventive pacing), 2. less or equal to 1%, 3. 1-99% with constant decrease,
4. 1-99% with no change, 5. 1-99% with constant increase, 6. 100% (persistent
for the final 6 months).
Results: In 60 pts (sick sinus syndrome 39, AV block 12, binodal disease 2,
planned AV node ablation 7, carotid sinus syndrome 1) and ATs (atrial fibrilla-
tion 54, atrial flutter 22, ectopic AT 3) which were persistent in 27 pts, mean AT
burden was 12 ± 24% after 1 month (no preventive pacing) and 14 ± 29% after
12 months. Twenty pts (33%) had no AT episode, in 10 pts (17%) AT burden
was less or equal to 1%. In 9 pts (15%), the AT burden was 1-99% and showed
a constant decrease, in 7 pts (12%) it remained unchanged, and in 10 pts (17%)
it increased continuously. Four pis (7%) had a progression to permanent AT.
Conclusion: In approximately 1/3 of pts, pacing for prevention of AT completely
suppressed AT. Another 1/3 responded well to pacing with an AT burden less
or equal to 1% or a constant decrease of AT burden. In 1/3 of pts, AT burden
was unchanged or even increased despite these pacing techniques.
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861 Oral rapamycin to inhibit restenosis in de novo coronary
lesions requiring stenting: the ORBIT study

R. Waksman, A.E. ajani, E. Cheneau, L. Leborgne, E. Stabile, A.D. Pichard,
L.F. Satter, K.K. Kent. Washington Hospital Center, Cardiology 4B-1,
WASHINGTON, United States of America

Background: Drug-eluting stents (utilizing antiproliferative agents such as Ra-
pamycin) have shown the ability to limit restenosis. Oral Rapamycin(R)is an
alternative delivery strategy that can target all stenosed coronary segments
and is potentially more cost effective. Methods: The Oral Rapamycin to inhiBiT
restenosis (ORBIT) study consists of a 50 patient (pt) registry for de novo coro-
nary artery stenosis treated with stent implantation in up to 2 vessels. The first
30 pts receive R 2 mg/day for 30 days, then 20 pts R 5mg/day for 30 days, after
all pts receive a 5mg oral bolus on day of the procedure. Results: We report
an interim analysis of the first 30 pts (age 60 ± 10 years, 14% diabetes) en-
rolled (R 2mg/d). The mean number of treated lesions per pt was 1.3 ± 0.5,
with reference vessel diameter 3.2 f 0.4 mm and mean lesion length of 21.3
± 10.5 mm. Angiographic success was achieved in all pts. Mean pre-discharge
serum R levels is 3.4 ± 2.4 ng/ml (range 1.0- 8.4). No in-hospital events were
noted apart from one patient with post-procedural CKMB rise > 3x normal.
One patient was dropped after the initial loading dose of R. One pt ceased R
after 7 days due to gingival bleeding and 5 pts have had diarrhea, which has
resolved on discontinuing the treatment. To date, 24 pts (83%) have completed
30-day treatment with no reported sepsis at a mean follow-up of 56.6 ± 30.7
days. No patient has required repeat PCI since study enrollment. Conclusions:
Oral Rapamycin administration for prevention of restenosis is safe and feasi-
ble. Complete 6-month clinical and angiographic outcomes will be available at
presentation.

862 Persistent inhibition of neointimal hyperplasia after
sirolimus eluting stent implantation: long-term (18
months) clinical and 3D-IVUS follow-up

M. Degertekin, K. Tanabe, J. Vos, D. Foley, P. Smits, W J. Giessen, P J. Feyter,
P W. Serruys. Erasmus University-Thoraxcenter, Interventional Cardiology,
Rotterdam, Netherlands

Background: The early results (4-12 months) of sirolimus eluting stent implan-
tation showed a near complete abolition of neointimal hyperplasia. However the
question remains whether the early promising results will persist at long term
follow-up. The objective of our study was to evaluate the safety and efficiency
of sirolimus eluting stent implantation at 18 months follow-up.
Methods: Fifteen patients with de-novo coronary artery disease were treated
with 18mm sirolimus-eluting Bx VELOCITY stents (Cordis Waterloo, BL),
loaded with 140 ug sirolimus/cm 2 metal surface area in a slow release formu-
lation (>28 days drug release). Motorized pullback IVUS was performed post
procedure and at 6M and 18M FU. Vessel volume, stent volume, neointimal
hyperplasia (NIH), and % obstruction volume was calculated.
Results: Sirolimus eluting stent implantation was successful in all 15 patients.
During the in-hospital course, 1 patient died of cerebral haemorrhage. At 18
month repeat catheterization performed in 8 of 14 eligible patients (6 asymp-
tomatic patients refused). Through 6 months follow up and up to 18 months no
restenosis and additional event occurred. In 2 patients, additional stenting was
performed at 18 M FU due to significant lesion progression remote from the
Sirolimus stent. 3-D IVUS showed no significant deterioration in lumen volume
(see table). No edge effect was observed. Proximal and distal edge lumen vol-
umes were calculated 44.0 ±17.6 mm3 and 34.9±12.2 mm 3 , at 6 month versus
42.7 ±19.9 mm3 and 33.3±16.4 mm 3 at 18 M follow-up, respectively P=NS).
3D IVUS results

Post 	 6M	 18M

Vessel Vol. (mm 3 )	 280.9±74.4 	 287.4±64.4 	 283.5± 70.2
Stent Vol. (mm 3 )	 130.7±32.5 	 132.6±32.2 	 130.7±30.1
Lumen Vol. (mm') 	 130.7 ±32.5 	 130.9±32.1 	 124.2±27.5
NIH Vol. (mm 3 )	 1.7±1.6 	 6.51 5.2*
% Obstruction Vol 	 1.4±1.2 	 4.8±2.8'

*p<0.05 6M FU vs 18M FU (paired t-test)

Conclusion: Sirolimus eluting stents are safe and effective in single de-novo
coronary lesions in preventing neointimal hyperplasia up to 18 months after
stent implantation.The modest but significant increase in the NIH warranted
further careful quantitative IVUS assessment at 24, 36, 48 month follow ups.

863 First clinical experience with a paclitaxel-derivate eluting
polymer-stent system implantation for ISR: immediate
and long-term outcome

F. Liistro l , G. Stankovic 2 , A. Chieffo l , C. Di Mario 2 , M. Montorfano 1 ,

M. Carlino', P. Pagnotta l , A. Colombo 2 . 
' San Raffaele, emodinamica, milan,

Italy; 2 Columbus Hospital, Emo Centro Cuore, Milan, Italy

Background: It has been shown that antiproliferative drugs, such as paclitaxel,
lower the amount of intimal hyperplasia following stent implantation. We report
the first clinical experience of 7-hexanoyltaxol (QP2) eluting polymer stent sys-
tem (QuaDS) implantation for in-stent restenosis.
Methods and Results: Fifteen consecutive patients with elective indication to
percutaneous coronary intervention (PCI) for in-stent restenosis were treated
with the QuaDS-0P2 stent implantation. Sixty percent of lesions had an ostial-
proximal location and diffuse ISR pattern was present in 46.6% of target le-
sions. 30% of the patients had three-vessel disease and multivessel interven-
tion was performed in 5 patients. Among these patients, the QuaDS-QP2 stent
was implanted only in one of the treated vessels. The QuaDS-QP2 stent was
successfully implanted in all target lesions except for two lesions where the
restenotic segment could not be completely covered by the stent. One pa-
tient suffered from post-procedure non-Q wave myocardial infarction (NQWMI).
No other adverse events were observed during hospital stay. Six and twelve
months angiographic and clinical follow-up was scheduled for all patients. At 6
months three patients had target lesion revascularization (20%). Two patients
had restenosis (13.3%). One of them in a gap between two drug-eluting stents,
and the other one had stent occlusion leading to NQWMI two months after
the procedure. Minimal intimal hyperplasia was observed in all the segments
covered by drug-eluting stents (late loss = 0.47±1.01 mm with a loss index =
0.17±0.39). At 12 months, one patient suffered from NQWMI and 8 out of 13
patients (61.5%) had angiographic restenosis (late loss = 1.36±0.94mm with a
loss index = 0.62±0.44).
Conclusion: This first experience with QuaDS-QP2 stent implantation for in-
stent restenosis revealed minimal intimal hyperplasia at 6-month follow-up.
However, the antiproliferative effect was not maintained at 12-month follow-up
resulting in delayed occurrence of angiographic restenosis. We cannot exclude
a possible late inflammatory reaction to the polymer carrier as an explanation
for these failures.

864 Sirolimus-eluting stent for treatment of in-stent
restenosis: the first European clinical experience

M. Degertekin, E. Regar, P C. Smits, J. Vos, D P. Foley, W J. Giessen, P
J. Feyter, P W. Serruys. Erasmus University-Thoraxcenter, Interventional
Cardiology, Rotterdam, Netherlands

Background: Recent trials indicated that the use of Sirolimus eluting
stents(SES)was safe and effective in inhibiting in stent neointimal hyperpla-
sia in de-novo lesions.The aim of our study is to evaluate the safety, feasibility
and clinical outcome (280days) of SES in patients with ISR.
Methods: Pts with recurrent ISR (>50%DS)in a native coronary artery and
objective evidence of ischemia were included to receive an 18 mm sirolimus-
eluting Bx VELOCITY stent(Cordis). QCA and 3D-IVUS follow-up was per-
formed at 4M. Vessel volume,lumen volume, stent volume, % in-stent vol-
ume obstruction(PIVO)(SV-LV/SV`100)were calculated. Late lumen loss was
defined as MLD post procedure-MLD FU.AII pts received Clopidogrel 75 mg for
2M and Aspirin >75 mg indefinitely.
Results: SES implantation(n=24) was successful in all 15 patients. Baseline
characteristics; DM 4/15,previous PCI per lesion 1.5± 0.9(rangel-4),previous
brachytherapy 4/15. Types of ISR; 8pts type I-II and 7pts type III-IV.In hospital
course was uneventful. One pt died (sudden death) 3.5M after stent implan-
tation. Only 1 pt showed repeat restenosis with silent total re-occlusion at 4M
FU angiography.In the remaining pts (n=13),Iate lumen loss was 0.09 mm.IVUS
FU were obtained in 12 pts. One patient with 5 eluting stents shows no sign of
stenosis (3.4 PIVO) at 4m FU IVUS, developed acute occlusion 3 weeks after
discontinuing clopidogrel.The pt was successfully treated by thrombus aspira-
tion and re-PTCA. In addition, 1pt who had undergone two bypass surgery, 3
times repetitive in stent re-stenosis and no NIH (2.2PIVO)in the SES at 4M FU
IVUS,died due to congestive heart failure 9.5M after the index procedure.
4M Follow-up 3D-IVUS results

N=12 POST 4M FU

Vessel Volume (mm 3) 370.9 f 130.2 371.2 f 134.7
Stent Volume (mm') 156.1 ± 58.4 157.6 t 64.3
Lumen Volume (mm') 156.1± 58.4 151.4 f 62,5
% Obstruction Volume 	 3.9 f 3.4

Conclusion: Sirolimus eluting stent implantation in ISR lesions is feasible, safe
and effectively prevents neointima formation even a patient population with
highly complex lesions.
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865 Can sirolimus-eluting stents prevent restenosis in
diabetic patients? A subanalysis of the randomized,
multi-center RAVEL trial

E. Regart, M.C. Moricez, J. Sousa 3 , J. Fajadet 4 , M. Perin', E. Ban
Hayashi', A. Colombo', P.W. Serruyse on behalf of the RAVEL Investigators.
t Thoraxcenter, Z 120, Cardiology, Rotterdam, Netherlands; 2L Institut
Cardiovasculaire Paris Sud, Massy, France; 3 lnstituto Dante Pazzaneze de
Cardiolog, Sao Paulo, Brazil; 4 Clinique Pasteur, Toulouse, France; 5 lncor
Hospital, Sao Paulo, Brazil; slnstituto Nacional de Cardiologia, Mexico,
Mexico; 7Centro Cuore Columbus, Milan, Italy; 8 Thoraxcenter, Rotterdam,
Netherlands

Diabetic patients (pts) are prone to procedural complications and to a less fa-
vorable outcome after percutaneous coronary intervention (PCI) in comparison
to non-diabetic pts.
We investigated the outcome of diabetics after implantation of sirolimus eluting
stents.
We performed a subgroup-analysis of pts with diabetes mellitus who were
prospectively included into the multicenter RAVEL trial. Pts with single de
novo lesions were randomized to receive a 18mm sirolimus eluting (SES) Bx
velocity stent (Cordis, Waterloo, Belgium) or a bare (BS) Bx velocity" stent
(Cordis, Waterloo, Belgium). Major adverse cardiac events (MACE) at 6 month
follow up were defined as death, myocardial infarction (MI), target vessel PTCA
and CABG.
QCA was perfomed by using the CAAS system.
Results: 44 Patients with diabetes mellitus were randomized into the RAVEL
trial.
QCA

SES (n=19) BS (n=25) p-value

Baseline	 Lesion length (mm) 9,4 (3,2) 9,4 (2,4) ns
RD (mm) 2,52 (0,51) 2,51 (0,47) ns
MLD (mm) 0,99 (0,24) 0,93 (0,33) no
DS (%) 60(9) 63(10) ns

Post 	 MLD (mm) 2,37 (0,43) 2,36 (0,45) ns
DS (%) 13(6) 14)9) ns

6m FLIP 	 MLD (mm) 2,31 (0,40) 1,56 (0,64) <0.001
DS (%) 16(5) 38(21) <0.001
Late loss (mm) 0,08 (0,20) 0,82 (0,53) < 0.001
Restenosis rate (%) 0 42 < 0.001

Mean (1 SD)

In the follow-up period, no pt (0%) of the SES group experienced a MACE,
while 3 pts (12%) of the BS group had MACE (1 death, 1 MI, 1 PTCA).
Conclusion: Sirolimus eluting stents seem to favorably affect the outcome of
diabetic patients. No MACE, no restenosis and only minimal late lumen loss
was seen in our pts at 6 months follow-up. This might support the use of
sirolimus eluting stents as first-line PCI strategy in diabetics.

866 Influence of stent coatings on acute and six-month
clinical and angiographic outcomes in real world
patients

F Fabbiocchi, S. Galli, D. Trabattoni, S. De Martini, G. Calligaris, F Montorsi
A.L. Bartorelli. Centro Cardiologico Monzino, Institute of Cardiology, Milan,
Italy

Purpose: To compare acute and six-month clinical and angiographic results of
coated (C) (Carbostent and PC Biodivysio) and uncoated (UC) stents in a real
world population.
Methods: From January 1999 to December 2000, 1544 pts underwent PCI
with stent implantation: 590 pts had C stents and 954 pts had UC stainless
steel stents according to operator preference. The two groups were matched
in gender, age and major cardiovascular risk factors. Clinical indication for PCI
were stable angina (68.8% C vs. 66.3% UC, ns) unstable angina (18.6% C vs
18.4% UC, ns) and AMI (8.8% C vs 12.3 UC, p<0.001). Multiple stents were
implanted in 20% C vs 22.5% UC (mean stent/pt 1.4 ± 0.5 C vs 1.3 ± 0.6 UC,
ns) respectively, while stent length was 21.6 ± 11.5 C vs 19.9 ± 8.3 UC (p=ns),
and stent diameter was 3.6 ± 0.6 C vs 3.6 f 0.58 UC.
Results: Angiographic success was obtained in 98% C vs 97% UC, death
occurred in 0% C vs 1.2% UC, AMI in 2.8% C vs 2.5% UC, subacute stent

Table 1

Coated Uncoated p value

N° pts 282 418 -
Death 0.3% 0% no
Ml 0.3% 1.1% no
Angina/Ischemia 17.7% 20% no
Re-PTCA 14% 21% ns
CABG 2.5% 2.4% no
Late Loss 0.88 1.10 0.02
Loss Index 0.38 0.55 0.002
Restenosis Rate 21% 32% 0.002

thrombosis was 0% in C vs 0.6% in UC (all p=ns). Six-month follow-up clinical
and angiographic data are shown in Table 1
Conclusions: Similarly high clinical and angiographic acute success was ob-
tained with C and UC stents. No late thrombosis occurred in C pts, suggest-
ing thromboresistant properties of C stents. Carbofilm and phosphorylcoline
coated stents were associated with significantly lower restenosis rate in unse-
lected real world patients, which likely resulted from reduced neointimal prolif-
eration, as suggested by a lower loss index.

DRUG ELUTING STENTS: OPTIONS BEYOND
SIROLIMUS?

867 A polymer-based copper coating can generate nitric
oxide from S-nitrosoglutathione but does not induce
significant neointimal formation

G. Richardson 1 , J. Gunn 2 , A.C. Morton 2 , S.E. Greenwald', N. Benjamin°,
M.T. Rothman 5 . t St Bartholomew's Hospital, Cardiology Department, London,
United Kingdom; 'Sheffield University, Cardiovascular Research Group,
Sheffield, United Kingdom; 3St Bartholomew's Medical College, Department
of Morbid Anantomy, London, United Kingdom; 4 St Bartholomew's Medical
College, Department of Clinical Pharmacology, London, United Kingdom;
5London Chest Hospital, Cardiology Department, London, United Kingdom

Background: Current research is directed towards finding an agent that can
be coated onto a stent to inhibit in-stent restenosis, a process which involves
platelet, inflammatory cell and vascular smooth muscle cell responses. Nitric
oxide (NO) is a potential candidate for this role, as it can theoretically inhibit
all aspects of the vascular response to stent deployment, whilst enhancing en-
dothelial cell regrowth.
S-nitrosothiols (RSNOs) are endogenous circulating NO donors. We have pre-
viously shown that NO can be generated from RSNO5 by copper in a dose-
dependent manner, to inhibit platelet aggregation in vitro.
However, copper-coated stents have been shown by others to induce severe
inflammatory responses in the vessel wall. In order to coat stainless steel with
small quantities of copper we have developed a novel polymer-based method.
The coating, containing 5% or 20% copper (w/w), can be used to generate NO
from RSNOs to inhibit platelet aggregation in vitro in a dose-response manner.
Methods and Results: Stainless steel discs were implanted into subcutaneous
tissues in mice and inflammatory responses were assed by measuring histolog-
ical tissue changes and macrophage acid phosphatase activity on the surface
of the disc 7 days after implantation. The 20% copper coating induced signif-
icantly more inflammation than both the 5% copper and the polymer coating
alone. There was no difference between the effects of 5% copper and the poly-
mer itself.
The effect of the coating on the development of neointima was then tested
in the porcine coronary artery model. Stents coated with the polymer-copper
coating (1 % and 5% copper (w/w); n = 6 per group) were deployed at a balloon
artery ratio of 1.25:1. The vessels were harvested at 28 days and the resulting
neointimal thickness compared with that seen following implantation of stents
coated with polymer alone. Neointimal thicknesses (arbitrary units), corrected
for vessel size and injury score, were 0.019 + 0.001, 0.032 + 0.009 and 0.021 +
0.001 for 1% copper, 5% copper and polymer alone respectively (mean + sem;
p = 0.152, 1-way ANOVA).
Conclusions: NO can theoretically inhibit the process of in-stent restenosis.
Copper can generate NO from RSNOs, but is inflammatory and pro-thrombotic.
Stents coated with a polymer-copper mixture, at concentrations of copper that
will inhibit platelet aggregation in vitro, do not induce significantly more neoin-
timal formation in porcine coronary arteries than those coated with polymer
alone. Thus it may be possible to use a polymer-copper-coated stent to gener-
ate NO within the coronary artery.
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868 Latrunculin A inhibits smooth muscle cell proliferation
and neointimal formation in a porcine coronary stent
model

K J. Salu 1 , J M. Bosmans 1 , H. Bult 2 , Y. Huang 3 , X. Liu 3 , I K. De Scheerder 3

C J. Vrints 1 . ' University Hospital Antwerp, Cardiology, Edegem, Belgium;
2 University of Antwerp, Pharmacology, Wilrijk, Belgium; I University Hospital
Gasthuisberg, Interventional Cardiology, Leuven, Belgium

Background: In-stent neointimal formation, predominantly due to smooth mus-
cle cell (SMC) migration and proliferation, remains a significant limitation of
coronary stenting. Latrunculin A (LA) is an inhibitor of the actin microfilament
formation, thereby theoretically interfering with SMC migration and proliferation.
This study evaluated the in-vitro and in-vivo effects of direct LA stent coating on
in-stent neointimal formation in a porcine coronary model. Methods: In-vitro cell
proliferation was assessed by means of a coulter counter after LA incubation
(10-8 - 10 -5 M) for 7 days with SMCs isolated from the rabbit aorta. Coronary
stents (13 mm, Multi-Link Tristar ®, Guidant) were dipped in pure ethanol (con-
trol) or in a 1 mg LA/ml ethanol solution (treatment) and air-dried. Loading ca-
pacity and release in NaCI at 37*C were performed using UV spectrophotome-
try. Stents (12 control and 12 treatment) were then randomly deployed (oversize
1.1:1 to 1.2:1) in the right or left coronary artery of 12 crossbred pigs (weight 20
- 25 kg). The pigs were sacrificed after 6 weeks. Blinded quantitative coronary
analysis (QCA) was performed before, immediately after stent implantation and
at follow-up using the CAAS-II ® -QCA-system. Blinded morphometry was per-
formed on 5µm cross-sections using stereological point counting. Results: LA
inhibited SMC proliferation in a dose-dependent way (control: 1.82±0.21, 10 -8

M: 1.84+0.07*, 10' 7 M: 1.25±0.09*, 10 -6 M: 0.35±0.10*, 10 -5 M: 0.31±0.13*;
data are x 105 cells/well; n=4; *p<0.01). Coated stents contained 1.53±0.12
µg LA (n=3). Complete release in-vitro was already achieved after 4 hours.
QCA analysis at 6 weeks revealed a decreased late lumen loss (-0.03±0.20
vs 0.23±0.29: p<0.05) and percentage stenosis (15±5 vs 30±14: p<0.005)
in the LA-coated stents. Morphometry showed a decreased intima/injury value
(1.0±0.4 vs 1.3±0.8: p=0.08) in the LA-group. No thrombosis was found in
either group. vWF immunostaining showed complete re-endothelisation at 6
weeks in both groups. Conclusion: In-vitro, latrunculin A inhibits SMC prolif-
eration in a dose-dependent way. Direct latrunculin A stent coating reduces
neointimal hyperplasia after implantation in healthy porcine coronary arteries
in-vivo. These results warrant further studies of latrunculin A stent coatings.

869 Tacrolimus, but not sirolimus targets human vascular
smooth muscle cells, but spares endothelial cells —
Implications for drug-eluting stents

C M. Matter 1 , S. Wnendt 2 , D J. Kurz 1 , T. Kozai 1 , J. Griinenfelder 3 , G. Zund 3 ,

A. Jaschko 1 , T F. Luscher 1 . 1 Cardiovascular Research, Institute of
Physiology/Cardiology, Zurich, Switzerland; 2Jomed, Rangendingen,
Germany; 3Surgery/University Hospital, Cardiac Surgery Research, Zurich,
Switzerland

Background: Excessive proliferation and migration of vascular smooth mus-
cle cells (VSMC) plays a major role in the development of in-stent restenosis.
Indeed, local anti proliferative strategies such as brachytherapy and, most re-
cently, rapamycin-eluting stents have been shown to reduce the occurrence of
restenosis. However, late thrombosis has emerged as a side effect in both clin-
ical applications suggesting insufficient reendothelialisation. The ideal agent
used for local drug delivery would exert strong antiproliferative action on VSMC
while sparing endothelial cells (EC). Sirolimus (FK506) and tacrolimus (ra-
pamycin) are potent antiproliferative and immunosuppressive agents that both
bind to FK binding protein 12, but have different downstream targets. We in-
vestigated whether these drugs differ with regard to their effects on VSMC and
EC.
Methods and Results: DNA synthesis using thymidine incorporation was de-
termined after stimulating cultured human saphenous VSMC with PDGF-BB 5
ng/ml and EC with fetal calf serum 2% for 24 hours. A dose-response curve was
characterized in the presence and absence of tacrolimus and sirolimus using
drug concentrations ranging from 1 OE-1 2 to 1 OE-6 M (n>3 for each condition).
The half maximal inhibitory concentration for VSMC (IC50) for tacrolimus was
5.1 x 10E-7 ± 4.3 x 10E-7 M and for sirolimus 4.1 x 10E-9 ± 2.9 x 10E-9
M. Compared to the IC50 in VSMC, the IC50 in EC was met only at higher
concentrations for tacrolimus (3.3 x 10E-6 ± 2.5 x 10E-6 M), but at lower con-
centrations for sirolimus (7.1 x 10E-10 ± 1.7 x 10E-10 M).
Conclusions: Sirolimus is a more potent anti proliferative drug in VSMC than
tacrolimus. Anticipating that the effective dose for targeting VSMC prolifera-
tion of tacrolimus can be achieved on a drug-eluting stent, the unwanted side
effects on EC proliferation might be less with tacrolimus than with sirolimus.
These findings suggest that on a drug-eluting stent, tacrolimus allows earlier
endothelial regeneration than sirolimus and make it a promising candidate for
local drug delivery.

870 Stent-based delivery of combined chemotherapy with
cis-platinum and mitoxandrone in a porcine coronary
model to prevent restenosis

C. Stefanadis, E. Tsiamis, S. Vaina, E. Stefanadi, D. Tsekoura, K. Toutouzas,
D. Poulis, P. Toutouzas. Hippokration Hospital, Dept of Cardiology, Athens,
Greece

Background: Prevention of neointimal hyperplasia after stent implantation is
a target for current cardiology. Drug-eluting stents, such as rapamycin-eluting
stents have been proposed as means of preventing restenosis. However, com-
bination of cytotoxic agents hasn't been used. The purpose of the present study
was to compare the angiographic and histologic results of stent-based delivery
of cis-platinum in combination with mitoxandrone, and conventional stent im-
plantation in the coronary arteries of 13 pigs (20-26Kg).
Methods: A BiodivYsioTMDD stent, was completely embedded for 5 minutes in
a 5 ml solution of cis-platinum (1mg/0.5ml) and mitoxandrone (4.75mg/4.5ml).
Thereafter, the stent was allowed for 5 minutes to dry ensuring no contact with
any surface. Seven BiodivYsioTMDD stents were implanted to LAD and 6 to
LCx. Thirteen conventional stents were placed in the other branch of the left
coronary artery serving as control. Balloon to artery ratio was 1.17 ± 0.1. Max-
imum balloon pressure was 15 atm. At 5 weeks, the animals were sacrificed
after completion of coronary angiography and morphometric studies were per-
formed.
Results: All vessels were patent after the implantation except of one 1 case of
subacute thrombosis in the control group. Restenosis was observed in one ves-
sel of the control group. Histologically, endothelialization was similar between
the two groups. The arterial middle layer was thinner in the drug delivery stent
compared to the control group.
Conclusions: The results of the present study show that stent-based delivery
of cis-platinum combined with mitoxandrone is feasible and reduces restenosis.
These positive results encourage further clinical investigations.

871 VEGF-eluting stents reduce stent thrombosis, but not
restenosis, in vivo

N. Swanson 1 , K. Hogrefe 1 , Q. Javed 1 , N. Malik', A.H. Gershlick 1 . I Glenfield
Hospital, Cardiology Clinical Sciences, Leicester, United Kingdom; 2 University
of Manchester, Cardiology, Manchester, United Kingdom

Local drug delivery by stent has been shown to reduce in-stent restenosis in
recent encouraging trials (e.g. ELUTES, RAVEL, TAXUS). We report the use of
VEGF delivered by polymer-coated stents.
VEGF is an endothelial-cell specific mitogen. After stenting, the arterial en-
dothelium is almost entirely denuded. This loss of endothelium contributes to
the smooth muscle cell (SMC) proliferation seen in restenosis, since SMCs
become exposed to mitogens in the blood. Furthermore, endothelium actively
inhibits SMC hyperplasia, by producing NO and heparans. Over time, the en-
dothelium recovers, "passivating" the stent and SMC hyperplasia is arrested.
We aimed to speed the re-endothelialisation process by delivering VEGF ab-
sorbed into the polymer coating of a stent. We also tested whether VEGF -
which stimulates NO - reduces stent thrombosis. Both effects might reduce in-
timal hyperplasia.
Work in vitro confirmed that Cook polymer-coated stents absorbed and then
gradually released VEGF This released VEGF stimulated the growth of en-
dothelial cells adjacent to the stent.
VEGF-loaded or control stents were then tested in a New Zealand White rabbit
iliac artery model. Acute thrombosis was measured in the vessels using Indium-
labelled platelet deposition. The extent of endothelialisation (using scanning
electron microscopy) and subacute thrombosis was measured at 7 days. At
28 days the amount of intimal hyperplasia was determined from morphometric
analysis of H&E stained, resin-embedded cross sections of stented vessels.
Acute thrombosis was less on the VEGF coated stents, but this did not achieve
significant levels (P=0.2). At 7 days, thrombus formation was significantly re-
duced -median weight of thrombus 12.5mg (controls) v. 0mg (VEGF), p=0.014.
However, no beneficial effect was seen on endothelialisation, which was min-
imal and unquantifiable in both groups, or intimal hyperplasia. Luminal area
was 4.4±1.0mm2 (control) v. 4.7±0.5mm2 (VEGF), p=0.45. Neointimal area
was 2.2±0.9mm 2 v 2.4±1.8mm 2 (p=0.8).
Conclusions Vascular endothelial growth factor delivery by stent in this model
does not seem to alter re-endothelialisation. No beneficial results were seen on
restenosis. A beneficial effect on thrombus formation early after stent implan-
tation was seen. Such an effect, which may be mediated by NO production,
would make these stents less thrombogenic than current clinically used stents.
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872 The effect of local simvastatin delivery on neointimal
formation in vivo after vascular injury: comparison with
rapamycin

K. Tanabe', H. Ishiyama 2 , W.J. van der Giessen 1 , P.W. Serruys 1 .
r Rotterdam, Netherlands; 2Kanagawa, Japan

Background: Although statins have been shown to exert anti-proliferative ef-
fects on smooth muscle cells in vitro, the previous major prospective human
clinical trials failed to corroborate the beneficial effect of statin therapy on
restenosis after conventional coronary balloon angioplasty. However, systemic
administration for a local problem such as restenosis does not seem the most
logical approach. The aim of this study was to investigate the effect of local
simvastatin delivery on neointimal formation in vivo.
Methods: 15 Wister rats were randomized in the simvastatin group (SIM, n =
6), the rapamycin group (RAP, n = 6) or the control group (CON, n = 3). After
angioplasty, an osmotic pump (ALZET, USA) was placed outside the injured
carotid artery and then the rats were allowed to recover. The pump was filled
with 50iM simvastatin in the SIM group, 50iM rapamycin in the RAP group and
vehicle only in the CON group. The infusion was continued for 14 days. The
sections of the injured arteries were examined in 3 rats in each group at 14
days and those of remaining 3 rats in the SIM group and the RAP group were
examined at 28 days.
Results; A significant reduction of neointimal thickness was observed in the
SIM group (32.0±23.5 mm, p = 0.03) and the RAP group (33.0±11.0 mm, p
= 0.02) at 14 days when compared with the CON group (106.0±30.8 mm). In
the SIM group, the neointimal thickness observed at 28 days (45.0±24.4 mm)
was similar to that at 14 days (p = 0.53). In the RAP group, the neointimal thick-
ness at 28 days (87.0±36.7 mm) increased compared with that at 14 days.
However, this trend (p = 0.07) failed to be statistically significant. The histo-
logic sections stained with a polyclonal antibody against von Willebrand factor
demonstrated that regenerated endothelium was present in the balloon-injured
areas in the SIM group at 14 days, whereas the RAP group showed incomplete
re-endothelialization at 14 days.
Conclusion: The local simvastatin delivery shows sustained reduction of
neointimal hyperplasia in a balloon-injury model, while it has a favorable ef-
fect on re-endothelialization. Simvastatin is a good candidate for local delivery
from a drug-eluting stent.

CARDIAC COMPUTED TOMOGRAPHY: SOMETHING
NEW ON THE HORIZON?

873 The MUNICH registry: "normal" distribution of coronary
artery calcium measured by 4-slice computed
tomography in over 2000 asymptomatic individuals

S. Silber', A. Schmermund 2 , R. Erbel 2 on behalf of the MUNICH registry.
'Muller Hospital, Cathlab, Munich, Germany; 2 UniversityClinic, Essen,
Germany

Accurate quantification of coronary calcium, usually by means of the Agatston
calcium score, is a prerequisite for assessing calcified atherosclerotic plaque
burden. For this purpose, electron-beam computed tomography (EBCT) is cur-
rently being regarded as the "gold standard". Recently, four-slice (4-S)-CT has
become an alternative, new modality. However, neither a standard image ac-
quisition protocol nor the normal distribution pattern of the calcium score in
asymptomatic individuals have been established for 4-S-CT. The MUNICH reg-
istry (MUltislice Normal Incidence of Coronary Health) consecutively collects
these data using 4-S-CT and prospective ECG-triggering in analogy to the
MESA protocol (4x2.5 mm).
Results: Calcium was detected in 990 (65%) men and 248 (48%) women (p <
0.001). Age, gender and all of the established causal risk factors (systemic hy-
pertension, active smoking, hypercholesterolemia, diabetes but not BMI) were
independently associated with the Agatston calcium score. Age and gender
specific 10th, 25th, 50th, 75th and 90 th percentiles of the Agatston score dis-
tribution were established and will be presented. There was a good correlation
to previously reported percentile values derived from studies using EBCT.
Conclusions: The current data from the MUNICH registry establish a data-
base for the calcium scores determined by 4-S-CT and prospective ECG-
triggering in apparently healthy subjects. The similarity with percentile values
previously reported in EBCT-studies suggest that 4-S-CT provides useful infor-
mation about the presence and extent of coronary atherosclerosis. Since the
data acquisition of the current study is comparable to the method used for the
MESA study currently performed in the USA, the data from the MUNICH reg-
istry will be comparable to the 4-S-CT data from the MESA-study. There was
a surprisingly good agreement between the MUNICH "normal distribution" and
the published EBT data.

874 Calcium score as assessed by multislice computed
tomography does not predict maximal coronary artery
stenosis: an in-vitro study

M. Frick', F. Karakolcu I , H. Gschnitzer' , A. Stoeger 2 , G. Friedrich',
F. Weidinger' , O. Pachinger', S.P. Schwarzacher' . 'Division of Cardiology,
Department of Medicine, University of, Innsbruck, Austria; 2 University of
Innsbruck, Department of Radiology, Innsbruck, Austria

Background: Electron beam computed tomography and multi-slice computed
tomography (MSCT) have been shown to accurately detect coronary calcifica-
tion. However, the association of MSCT detected calcium score and percent
area stenosis as assessed by intravascular ultrasound (IVUS) is unknown.
Methods: 32 human coronary arteries were fixed in a flow model and perfused
with saline. After setting landmarks, an automated pull back (0.5 mm/sec) with
an IVUS catheter (40 MHz) was performed through all coronary arteries. To-
tal vessel (VA) and lumen area (LA) were measured. In addition, plaque area
(PA; VA-LA) and percent area stenosis [PS=(PA/VA)x100] were calculated for
each vessel (n=32) and each segment (n=599). Calcifications were identified by
bright dense echo and quantified by circumferential degrees (IVUS Ca; 0-360
degrees). Following IVUS, a MSCT (Somatom Plus Volume Zoom 4, Siemens)
was performed for each vessel and the results were quantified using Agatston
Score.
Results: In 21 coronary arteries MSCT was able to detect calcium, whereas
in 11 coronaries no calcium was found. Interestingly, average PS (62.1±7.3
vs. 57.3±5.2; p=0.06) and maximal PS (73.4±7.0 vs. 74.7±10.1; p=0.33) as
assessed by IVUS were not significantly different between MSCT calcium pos-
itive and negative vessels. MSCT analyses for the single segments revealed
calcium in 141 segments. However, PS was significantly higher in these MSCT
calcium positive compared to the calcium negative segments (66.0±9.5 vs.
59.6±9.1, p<0.01). Also, MSCT calcium score showed a close correlation with
calcium identified by IVUS (r=0.83, p<0.01), but only a weak correlation with
PS (r=0.30; p<0.01).
Conclusion: Although MSCT detected coronary calcification accurately it is not
necessarily associated with percent area stenosis. As maximal percent area
stenosis was not different between MSCT calcium positive and negative ves-
sels, our data do not support MSCT as a reliable means for the discrimination
of patients with or without significant coronary artery stenosis.

875 Impact of the heart rate on multislice computed
tomography coronary angiography

K. Nieman', B.J. Rensing', R.J.M. van Geuns', P.M.T. Pattynama 2 , P.J. de
Feyter' . 'Rotterdam University Hospital, Cardiology, Rotterdam, Netherlands;
2Rotterdam University Hospital, Radiology, Rotterdam, Netherlands

Introduction: Multislice spiral computed tomography (MSCT) has emerged as
a promising non-invasive tool to assess the coronary arteries. However, due
to a limited temporal resolution the technique is vulnerable to motion artifacts
caused by residual cardiac motion. We evaluated the impact of the mean heart
rate (HR) on the diagnostic accuracy of MSCT coronary angiography.
Methods: IV contrast-enhanced MSCT angiography (4 x 1 mm protocol, 500
ms rotation time, Siemens VolumeZoom, Forchheim, Germany) was performed
in 78 patients, who were suspected of obstructive coronary artery disease. No
additional beta-blocking medication was used prior to the scan. Using retro-
spective ECG gating, sets of slices were reconstructed at different positions
within the cardiac cycle. The data set with the least motion artifacts was se-
lected for further analysis. All coronary segments, with a diameter >2 mm and
without stents (N=25), were evaluated for >50% stenosis by two investigators
and compared to conventional X-ray angiography. Stratified according to aver-
age HR during the scan, patients were divided in three equally sized groups.
Results: in the group with the lowest heart rates only few motion artifacts were
encountered. The segment assessability and overall sensitivity (stenotic lesions
in non-assessable segments regarded as false-negative scores) were signifi-
cantly better in low heart rates (P<0.01). The coronary segment assessability,
diagnostic parameters and accuracy to classify patients as no-, one- or multi-
vessel disease, are summarized in the table.

Groups All (n=78) I (n=26) 11 (n=26) III (n=26)

Mean heart rate 68.0 ± 12.1 55.8 ± 4.1 66.6±2.8 81.7 ± 8.8
Assessable 68% 78% 73% 54%
Sensitivity' 84% 97% 74% 67%
Specificity' 95% 96% 94% 94%
Positive PV' 67% 82% 58% 43%
Negative PV' 98% 99% 97% 97
Overal sensitivity 63% 82% 61% 32
Patient accuracy 56% 73% 54% 42%

'For assessable segments; PV = predictive value

Conclusions: the diagnostic accuracy of MSCT is significantly better in pa-
tients with low heart rates. This supports the argument for routine use of beta-
receptor blocking in patients with higher heart rates.MSCT diagnostic accuracy
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876 Conventional risk factor analysis versus coronary
calcification scanning in patients presenting in the
emergency department with chest pain

D.A. Laudon', K.V. Ballman 2 , L.F. Vukov', J.F. Breen 3 , A.S. Terry 2 ,

P.F. Sheedy 3 , T. Behrenbeck 4 . 'Mayo Clinic, Emergency Medicine, Rochester,
MN, United States of America; 2Mayo Clinic, Department of Biostatistics,
Rochester, MN, United States of America; 3Mayo Clinic, Department of
Radiology, Rochester, MN, United States of America; °Mayo Clinic,
Cardiovascular Diseases, Rochester, MN, 55905, United States of America

Coronary risk factor (RF) analysis has been used to risk stratify patients. We
studied if a similar analysis identifies patients at high risk of coronary artery dis-
ease (CAD) presenting to the emergency department with chest pain. Prospec-
tive enrollment criteria of the 262 patients consisted of an intermediate proba-
bility of CAD, a negative or indeterminate EKG and negative cardiac markers.
All patients underwent conventional cardiac testing (serial enzyme determina-
tion, stress testing, or angiography) and determination of coronary risk factors.
Coronary calcification scans (CAC) were performed using a GE-Imatron 150 ® .
The attending physician was blinded to the result. 43 patients had a positive
event, defined as an MI (by enzyme determination, n=9), or conventional test-
ing. Lipid profiles in patients with MI were drawn at least 6 weeks from the
event. Results are listed in the table below:
Risk factor analysis

Variable Odds ratio (95% Cl) p-value

Age at enrollment 1.054 (1.005 - 1.105) 0.030
Gender; female 0.504 (0.225 - 1.129) 0.10
Diabetes 3.355 (1.088 - 10.343) 0.035
BMI 1.044 (0.982 - 1.109) 0.17
LDL - cholesterol 1.000 (0.991 - 1.010) 0.95
HDL - cholesterol 0.992 (0.967 - 1.017) 0.51
Total cholesterol 1.001 (0.994 - 1.009) 0.72
Triglycerides 1.001 (0.998 - 1.004) 0.55
Hypertension 1.661 (0.792 - 3.483) 0.18
Tobacco 1.492 (0.713 - 3.124) 0.29
Family history of MI 1.733 (0.882 - 3.406) 0.11
Framingham Risk Score 1.115 (1.012 - 1.229) 0.028
Duke Score <5 12.566 (4.673 - 33.793) <0.0001
CAC score <0 21.224 (4.967 - 90.699) <0.0001
CAC score <10 21.483(7.262-63.549) <0.0001

Cl = confidence interval, BMI = body mass index, CAC = coronary artery calcification

Conclusions: 1) Conventional RF analysis is only marginally helpful to estab-
lish the origin of chest pain. 2) The Duke score is an independent predictor. 3)
CAC is the most powerful predictor of cardiac chest pain.

877 Changes in both left- and right ventricular volumes and
function after passive cardiomyoplasty assessed by
electron beam computed tomography

A. Lembcke 1 , T.H. Wiese', S. Dushe 2 , H. Hotz 2 , C.N.H. Enzweiler',
B. Hamm', W.F. Konertz 2 . 1 Department of Radiology, 2 Department of
Cardiovascular Surgery, Charite, Humboldt-University, Berlin, Germany

Purpose: To demonstrate changes in both left- and right ventricular (LV, RV)
volumes and function as well as LV myocardial mass after implantation of a
cardiac support device (CSD, Acorn®), a preformed knitted polyester mesh-
graft placed around the ventricles to prevent further dilatation in congestive
heart failure.
Material and Methods: Thirteen consecutive patients (12 males, 1 female;
age 59 ± 8 years) with ischemic or primary dilated cardiomyopathy under-
went electron-beam CT 2 weeks before and 6 - 9 months after CSD implanta-
tion. Standardized contrast enhanced studies were performed along the short
heart axis and following parameters were calculated using the slice summation
method: end-diastolic and end-systolic volume (EDV, ESV), ejection fraction
(EF) and myocardial mass (MM). Additionally, the forward cardiac output (CO)
was measured in the aorta using the indicator dilution method.
Results: Morphologic and morphometric assessment of the heart was feasible
in all patients. Significant decreases of enddiastolic and endsystolic volumes as
well as an improved function were found for both left and right ventricle (table).
After CSD implantation a small hyperdense thickening along the pericardium

LV and RV changes after CSD implantation

preoperative postoperative

LV-EDV (ml) 406 ± 134 323±133'
LV-ESV (ml) 331±127 247±128*

LV-EF (%) 19.6±6.3 26.2±13.5'
CO (1/min) 3.8 f 1.0 4.5 ± 1.6'
LV-MM (g) 314 f 94.6 284 ± 73.5 '
RV-EDV (ml) 216±100 163±78.8*

RV-ESV (ml) 156 ± 91.8 91.5 ± 75.6'
RV-EF (%) 35.7 ± 15.7 48.9 ± 15.4'

* significance (paired t-test; p<0.05) for preoperative vs. postoperative value (mean ± standard
deviation)

was observed in all cases, but no patient had pericardial effusion or an intrac-
ardiac thrombus.
Conclusion: Electron-beam CT measurements yields useful additional three-
dimensional information on postoperative changes in both LV and RV morphol-
ogy and function. These findings supplement initial reports on the safety and
the efficacy of CSD implantation.

878 Multislice computed tomography contrast enhanced
imaging of arterial and venous coronary artery bypass
grafts

R. Raipancholial, M. AlBustami 2 , R.J. Chambers', J. Partridge 2 ,

A.G. Mitchell 2 , M. Amrani 2 , C. Ilsley 2 . 'Harefleld Hospital, Cardiology,
HAREFIELD, United Kingdom; 2Harefield Hospital, Cardiology, Middlesex,
United Kingdom

Background: Contrast enhanced Multislice CT (MSCT) with retrospective
ECG- gated image reconstruction has been shown to provide non-invasive vi-
sualization of the coronary artery lumen. We investigated the potential value of
MSCT angiography in evaluation of both arterial and venous coronary artery
bypass grafts.
Methods: We studied 40 symptomatic patients (31 men, 9 women, mean
age 61 years, range 44-82 years) by both MSCT (SOMATOM Volume Zoom,
Siemens) and conventional coronary angiography. The mean time interval be-
tween conventional angiography and MSCT was 5 days, range 2-10 days.
A total of 131 grafts (40 left internal mammary artery, 5 right internal mam-
mary artery,9 radial artery grafts and 77 venous grafts) were studied. After
intravenous injection of a non ionic contrast medium the heart was scanned
from level of carina within a single breath hold. The retrospective electrocardio-
graphically gated reconstruction sources images and three dimensional recon-
structed volumes were analysed by two investigators, unaware of the results of
conventional angiography. The Multislice CT images of coronary bypass grafts
were compared with selective coronary bypass angiography as the control.
Results: Multislice CT defined 39 of 42 arterial grafts as patent with 93% sensi-
tivity and 100% specificity (12/12). MSCT defined patency of 290131 left inter-
nal mammary artery (sensitivity 94%, specificity 100%). MSCT visualized the
anastomotic site of left internal mammary artery graft in 71 % of cases (22/31).
35 of 36 venous grafts were identified as patent with a sensitivity of 97% and
specificity of 97%. In venous grafts 8 of 10 high grade stenoses were correctly
detected by MSCT (sensitivity 80%).
Conclusions: Our preliminary results suggest that MSCT is a promising
modality for non-invasive imaging of both arterial and venous coronary artery
bypass grafts and will develop into a reliable clinical technique.

STRATIFICATION IN CORONARY ARTERY DISEASE:
USE OF MYOCARDIAL IMAGING

879 Magnetic resonance flow mapping for non - invasive
evaluation of vein grafts after percutaneous intervention

S.E. Langerak 1 , L.P. Salm 1 , H.W. Vliegen 1 , J.W. Jukema 1 ,

A.H. Zwinderman 2 , H.J. Lamb 3 , A. dfr Roos 3 , E.E. van der Wall 1 . ' Dept. of
Cardiology, 2Dept. of Medical Statisfics, Leiden, Netherlands; 3Dept. of
Radiology, Leiden University Medical Center, Leiden, Netherlands

Background: MR flow mapping is a potential non-invasive diagnostic tool for
evaluation and follow-up of grafts after PCI. However, MR reference values for
function in different graft types are limited and studies focusing on the feasibility
of MRI to study the effect of PCI are lacking.
Methods: Fast MR flow mapping at baseline and during adenosine-induced
stress was performed in 39 non-stenotic single vein grafts and 20 non-stenotic
sequential vein grafts, as well as in 15 stenotic vein grafts before and 7.3±1.5
weeks after successful PCI.
Results: Reference values in single vein grafts for baseline average peak ve-
locity (APV), stress APV and velocity reserve were 8.6±3.4 cm/s, 20.2±9.5
cm/s, and 2.4±0.8, respectively. In sequential vein grafts, significantly higher
values for baseline APV (12.2±5.0 cm/s) and stress APV (27.2±10.6 cm/s)
but a similar velocity reserve (2.3±0.7) were found. After PCI significant im-
provements in baseline APV (pre-PCI: 9.2±6.6; post-PCI: 12.9±7.9 cm/s,
P=0.008) and stress APV (pre-PCI: 12.9±6.3; post-PCI 27.1±13.9, P<0.001)
were demonstrated. No improvement in velocity reserve was observed, since
both baseline and stress APV improved.
Conclusions: In sequential vein grafts absolute velocity and flow values are
significantly higher than in single vein grafts, underscoring the need for sep-
arate functional reference values in different graft types. Velocity reserve ap-
pears not useful to discriminate between stenotic and non-stenotic grafts. Graft
function significantly improved after PCI to reference values. MR flow map-
ping offers perspective for non-invasive follow-up of graft function and long-term
monitoring after intervention.
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880 MRI predicts myocardial and vascular remodelling in
patients with acute revascularized myocardial infarction

I. Paetsch, A. Wahl, A. Gollesch, S. Hettwer, H. Langreck, E. Fleck, E. Nagel.
German Heart Institute, Internal Medicine/Cardiology, Berlin, Germany

Background: Microvascular obstruction (MO) in acute myocardial infarction
(MI) is associated with a higher rate of cardiovascular complications. Purpose
was to determine whether quantitatively assessed infarct volumes and pres-
ence of MO determine infarct expansion and ventricular or vascular remodel-
ing.
Methods: 23 pts with first acute MI (57±9 years; CKmax 857±707 U/I) un-
derwent primary PTCA (n=14), or lysis (n=5) or initial conservative manage-
ment (n=4) followed by elective PTCA. In addition, all pts received maximal
medical treatment as defined by guidelines, and underwent invasive coronary
angiography at 3 months follow-up to ensure patency of infarct related artery
(IRA).Significant restenosis was defined as > 50% diameter stenosis as as-
sessed by quantitative coronary angiography (QCA). Cardiac MRI was per-
formed at baseline (<5 d after MI) and follow-up (1.5 T MR tomograph, ACS
NT, Philips, The Netherlands). The complete heart was imaged with multiple
cine short-axis views (balanced FFE-sequence, (TETTR/flip 1.9/4.0/60)). 15min
after administration of Gd-DTPA (0.02 mmol/kg) a 3-D, navigator corrected
inversion-recovery sequence (5.3/3.2/15, slice thickness 5mm, PP-delay 225-
250ms) covering the complete heart was used for determination of hyperen-
hanced (HYPER) and hypoenhanced myocardium within the hyperenhance-
ment (MO). Left ventricular volumes/mass, volume of HYPER and MO as well
as transmural extent of MI were calculated. %Infarcted volume was defined as
(HYPER+MO)/total myocardial volume.
Results: At initial MRI all pts presented with a regional hyperenhancement,
10 had MO. %Infarcted volume, but not transmural extent, correlated with CK-
max (r=0.86) and LVEF at follow-up (r=-0.80). In the absence of MO, LVEDV
remained unchanged (137±28 vs 136±18 ml; p=ns), while LVEF increased
at follow-up (41±4 vs 47±6%; p<0.05). If MO was present, LVEF did not im-
prove (37±11 vs 37±12%; p=ns) and there was a significant increase in LVEDV
(150±37 vs 168±20 ml; p<0.05). In the acute setting 7 out of 10 pts with MO
had an occluded IRA and 8 had a significant restenosis at follow up (80%),
whereas only 2 out oil3 pts (15%) without MO developed a significant resteno-
sis (p<0.01).
Conclusions: Infarct volume 3 months after revascularization can be predicted
using contrast enhanced MR in the acute setting. The presence of MO predicts
1)an increase of LVEDV, 2)no improvement of LVEF and 3)development of early
restenosis of IRA. Maximal medical therapy prevents myocardial remodeling in
pts with MI but without MO.

881 Seven-year follow-up after a normal exercise stress
sestamibi study

A. Elhendy', A. Schinkel 2 , R. van Domburg 2 , D. Poldermans 2 , J. Bax,
J. Roelandt 2 . t Mayo Clinic, Cardiovascular Division, Rochester, United States
of America; 2 Dijkzigt Hospital - ThoraxCenter, Cardiology Dept., Rotterdam,
Netherlands

Rationale. The aim of this study was to evaluate the incidence and predictors
of mortality and cardiac events at long term follow up after a normal exercise
stress 99m-technetium sestamibi SPECT study.
Background: A normal exercise sestamibi study identifies patients with a low
event rate at an intermediate term follow up. However, the longer-term outcome
has not been evaluated.
Methods: Follow up was performed in 218 patients who underwent symptom
limited bicycle exercise stress test in conjunction with 99m technetium ses-
tamibi SPECT and demonstrated normal stress and resting perfusion. End-
points were all cause mortality and hard cardiac events (cardiac death and
non-fatal myocardial infarction).
Results: Mean age was 53 ± 10 years. There were 108 men and 110 women.
Forty-seven patients (22%) were known to have coronary artery disease (pre-
vious coronary angioplasty or myocardial infarction). The pretest probability of
coronary artery disease in the remaining patients was low in 57 and interme-
diate or high in 107 patients. Mean follow up duration was 7.4 ± 1.8 (maximal
= 11.7) years. The minimum follow up duration (in patients without events) was
6 years. During follow up, 13 patients died of different causes (cardiac death
in one patient) and 10 patients had non-fatal myocardial infarction. The annual
hard cardiac event rate was 0.7% per year during the 6 years and 2% per year
during the seventh and eighth year following the test. Overall mortality rate was
0.6% during the 5 years and 1.8 between the sixth and eighth years following
the test. In a Cox multivariate analysis model, exercise heart rate was the only
independent predictor of hard cardiac events (Chi 2 = 12, risk ration (RR) =0.95,
CI 0.92-0.98). Independent predictors of all cause mortality were age (Chi 2 = 4,
RR = 1.08, CI 1-1.17) and exercise heart rate (Chi 2 = 5, RR =0.97, CI 0.95-1).
By using receiver operator curves, exercise heart rate <130 beats/minutes was
the best cutoff that identified patients with higher event rate.
Conclusion: Patients with normal exercise 99m-technetium sestamibi SPECT
have a very low mortality and cardiac event rate at a longer-term follow up.
Events occur more frequently in patients with low exercise heart rate. These

patients should be closely followed and may require pharmacologic stress test-
ing subsequently, due to the possible impact of heart rate on the sensitivity of
exercise stress test.

882 Long-term prognostic value of dobutamine-atropine
stress 99mTc-sestamibi SPECT: a single-center
experience with 8-year follow-up

A.F.L. Schinkel, A. Elhendy, R.T. van Domburg, J.J. Bax, E.C. Vourvouri,
F.B. Sozzi, J.R.TC. Roelandt, D. Poldermans. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Objectives: The aim of this study was to determine the long-term prognostic
value of dobutamine-atropine 99mTc-sestamibi SPECT in patients with limited
exercise capacity.
Background: The prognostic value of 99mTc-sestamibi SPECT has been
assessed for short- and intermediate-term follow-up. However, the long-term
prognostic value is ill defined.
Methods: Clinical data and SPECT results were analyzed in 531 consecutive
patients. Follow-up was successful in 528 (99.4%) patients, 55 underwent early
revascularization (<3 months) and were excluded. A normal/abnormal study
was considered in the absence/presence of fixed and/or reversible perfusion
defects. A summed stress score (SSS) was obtained to estimate the extent
and severity of perfusion defects.
Results: An abnormal scan was detected in 312 patients. During the 8±1.5
year follow-up (4.5-10.6), cardiac death occurred in 67 patients (total death
165), nonfatal infarction in 34, and late revascularization in 49. The annual
event rates for cardiac death, cardiac death or infarction, and all events were
0.9%, 1.2%, and 1.5% respectively after a normal scan, and 2.7%, 3.4%, and
4.4% after an abnormal scan (P<0.05). In a multivariable Cox proportional-
hazards model, not merely the presence of an abnormal scan but also the SSS
provided incremental prognostic information over clinical data (P<0.0001). The
hazard ratio for cardiac death was 1.09 (95% CI 1.01 to 1.18) per 1 unit incre-
ment of the SSS.

Cardiac death/infarction free survival.

Conclusions: The incremental prognostic value of dobutamine-atropine stress
99mTc-sestamibi SPECT over clinical data is maintained over an 8-year follow-
up period in patients with limited exercise capacity.
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883 Incremental prognostic power of the Duke treadmill
score, exercise EF and SPECT imaging in high-risk
patients for coronary artery disease

S. Borges-Neto, W.T. Smith. Duke University Medical Center,
Radiology/Nuclear Medicine, Durham, United States of America

Background: Non-invasive exercise testing has been shown to provide prog-
nostic information and risk stratification mostly in patients with suspected coro-
nary artery disease (CAD). However, the incremental contribution of the Duke
treadmill score (DTS), exercise first pass radionuclide angiography (RNA-EF)
and exercise perfusion SPECT imaging, has not been assessed in a high-risk
population undergoing all three test modalities.
Methods: 895 patients were identified who underwent Bruce protocol exercise
treadmill testing with RNA-EF and SPECT perfusion imaging as a single test
between 1993 and 2000. Patients were followed for the outcomes of all-cause
death, cardiovascular death (CVD), and non-fatal MI. Relative prognostic power
of each test was evaluated unadjusted and adjusted for baseline characteristics
using Cox proportional hazards models.
Results: During follow-up (median = 3.9 years), outcome events occurred
in 163 patients. Without adjustment, each of the risk stratification modalities
proved highly predictive of the combined endpoint of cardiovascular death
or non-fatal MI (DTS Chi2=13.8, p=0.0002; RNA-EF Chi 2=24.3, p=0.0001;
SPECT Chit = 15.5, p=0.0001). Perfusion and function imaging provided signif-
icantly more prognostic power than DTS alone. In clinically risk-adjusted mod-
els, exercise RNA-EF provided incremental prognostic information above that
provided by SPECT for the end-point of CVD. Once RNA EF was known, no
additional information was provided by SPECT Conversely, exercise SPECT
perfusion was a better predictor of non-fatal MI and added incremental prog-
nostic information above that provided by RNA-EF (Incremental Chit = 13.4,
and 5.5, respectively, p< 0.05).
Conclusion: Exercise DTS, perfusion SPECT and exercise RNA-EF are each
significant predictors of cardiovascular events in high-risk patients. SPECT
imaging predicted non-fatal MI most powerfully, while RNA-EF is the strongest
predictor of cardiovascular and all-cause mortality. The optimal risk stratifica-
tion of high-risk patients for CAD may consist of the combined assessment of
LV function and myocardial perfusion.

884 The relative prognostic value of stress nuclear perfusion
versus stress echocardiography

A. Varga', P. Marzullo 2 , N. Gruber', A. Gimeili 2 , T. Forster', L. Csernay,
M. Csanady', E. Picano 2 . t Szeged University, 2nd Dept. of Medicine,
Szeged, Hungary; 2 lnstitute of Clinical Physiology, PISA, Italy

Background: Stress echocardiography and radionuclide perfusion imaging are
useful imaging modalities for the diagnosis of coronary artery disease. Aim: To
evaluate the long term prognostic value of the 2 imaging modalities (nuclear
and echo) in patients with known or suspected coronary artery disease.
Methods: We studied 464 patients (320 males, mean age 56±10 years) who
underwent on different days and in random order within one week pharmaco-
logical stress echocardiography (dobutamine; n=249, or dipyridamole; n=215)
and perfusion scintigraphy (Thallium; n=122 or MIBI; n=342) with either dipyri-
damole (n=225) or dobutamine (n=239). All patients were followed up for
48±39 months. Patients with revascularization <12 months after testing were
not included in the analysis.
Results: Seventy-two patients experienced events: 21 non fatal myocardial in-
farctions, 13 cardiac deaths, and 38 patients had a late (> 12 months) revas-
cularization procedure either by PTCA (n=21) or CABG (n=17). The cumulative
event free survival was 91 % in patients with negative and 78% in patients with
positive perfusion scintigraphy (p<0.01); 88% and 75% in patients with nega-
tive and positive stress echocardiography, respectively (p<0.01). When stress
echocardiography was first incorporated in the prognostic model, scintigraphy
added significant information only in patients with negative stress echo results
(figure).

Kaplan-Meier event-free survival curves.

Conclusion: Stress echocardiography and perfusion scintigraphy are useful
predictors, with comparable prognostic value, of late cardiac events in patients
with known or suspected coronary artery disease. The incremental prognostic
value of perfusion scintigraphy over stress echo is detectable in patients with
negative, not with positive echo.

MYOCARDITIS: DIAGNOSTIC ASPECTS

885 Polymorphic presentation and prognostic factors in
biopsy-proven myocarditis: a single centre experience in
100 cases

A.L.P. Caforiol, F. Tona', A. Angelini 2 , L. DalientoI, M. Bontorin',
S. Piaserico 3 , S. Iliceto' , G. Thiene 2 . t University of Padua, Cardiology, Dept
Exp Clin Med, Padua, Italy; 2 University of Padua, Pathology Dept., Padua,
Italy; 3 University of Padua, Dermatology Dept., Padua, Italy

The clinical spectrum of acute myocarditis (My) ranges from subtle ECG ab-
normalities to fulminant heart failure and sudden death. The prognostic signifi-
cance of features at diagnosis (dgn) is controversial.
Methods: We studied 100 patients (pts), 62 males, aged 32 ± 19 years, mean
follow-up (f-u) 30 ± 39 months. Presentation was in 18 pts with arrhythmia
and/or syncope (group I), in 62 left ventricular (LV) dysfunction (group II), in
20 rest angina with abnormal troponin I (group III). 69 pts were in I/II NYHA
class, 24 in III and 7 in IV; 4 pts were in atrial fibrillation, 10 had an atrio-
ventricular block, 10 a LV bundle branch block and 14 ST-T ischemic changes.
LV end-diastolic volume (LVEDV) and ejection fraction (LVEF) by 2-dimensional
echocardiography (2-D echo) were 104 ± 49 ml/m2 and 41 ± 14% respectively.
Cardiac catheterization (CC) showed a mean right atrium pressure (mRAP) of 5
± 5 mmHg and a LVEF of 43 ± 18%. Coronary angiogram was normal in all pts.
Histology on endomyocardial biopsy (EMB) was of My (Dallas criteria) (91 lym-
phocytic, 3 polymorphic, 4 giant cell, 1 eosinophil and 1 sarcoid). Features at
dgn in alive vs dead/transplanted pts as well as among groups were compared
by analysis of variance; the prognostic effect of LVEF at dgn was confirmed by
logistic regression in terms of odds ratio (OR) and 95% confidence intervals
(Cl).
Results: At f-u 61 pts were alive, 21 dead or transplanted, 18 lost; 60 pts were
in NYHA I/II, 1 patient in III, with a LVEF of 51 ± 13%. Actuarial survival (Kaplan
Meier) was of 69% at 3 years. Univariate predictors of death or transplantation
were: NYHA II to IV (p=0.02), presentation with LV dysfunction (p=0.01), higher
mRAP (10 ± 7 vs 4 ± 3 mmHg, p=0.005), lower LVEF at CC (27 h 16 vs 47
± 17%, p=0.004) and on 2-D echo (30 ± 10 vs 44 ± 14%, p=0.001). Group
II pts had lower LVEF (p=0.0001) and greater LVEDV (p=0.0001); at f-u there
were more dead/transplanted pts in Group 11 (38.5%, p=0.008) than in the other
groups. By logistic regression, pts with LVEF at dgn between 34% and 46% had
increased mortality risk (OR 10, Cl 1.5-58.8, p=0.01) as well as pts with LVEF
<33% (OR 16.6, C1 1.37-200,p=0.01) compared to pts with LVEF> 46%.
Conclusions: Biopsy-proven My has a high mortality rate (31% at 3 years).
Clinical presentation with LV dysfunction is common; this underlines the di-
agnostic value of EMB in pts with LV dysfunction and normal coronary an-
giograms. The main independent negative predictor is the degree of reduced
LVEF at dgn. The prognostic relevance of etiology (e.g. infective vs immune)
remains to be clarified.
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886 Endothelial dysfunction in myocardial inflammation
correlates in patients' epicardial arteries, systemic
arteries and coronary microcirculation

K.B. Vallbracht, U. Kiihl, P.L. Schwimmbeck, S. Behrens, A. Morguet,
B. Seeberg, H.P. Schultheiss. University Hospital Benjamin Franklin,
Cardiology, Berlin, Germany

Background: In patients with inflammatory cardiomyopathy (InfCM), immuno-
histological evaluation of myocardial biopsies demonstrates an inflammatory
immune response in myocardium and vessels, which is associated with en-
dothelial dysfunction of systemic arteries. Aim of this study was to investigate
endothelial function (ENF)of epicardial and systemic arteries and coronary mi-
crocirculation in correlation.
Methods: ENF of epicardial arteries, coronary microcirculation and systemic
arteries was tested in 51 consecutive patients with suspected myocardial in-
flammation. In 40 patients, InfCM was confirmed by immunohistology, 11 pa-
tients had normal myocardial biopsies. ENF of the epicardial arteries was mea-
sured during the heart catheterization, by diameter changes of the LAD in
response to locally administered acetylcholine (muscarinic receptor mediated
ENF (ACh3MD)) and adenosine (shear stress mediated ENF (FMDc)). ENF
of the coronary microcirculation was tested via flow-wire, measuring velocity
changes in the LAD during local infusion of the above vasoactive substances
(CBF). ENF of the radial artery was examined by means of high resolution ul-
trasound, measuring flow mediated vasodilation (FMDp). ENF was compared
to endothelium independent vasoreactivity to glyceroltrinitrate.
Results: Mean age of the 51 patients was 43±13 years, 29 were male, 22
female. Mean left ventricular ejection fraction was 60±15%. ENF was im-
paired in patients with InfCM as compared to controls. Endothelial dysfunc-
tion was demonstrated in epicardial arteries (shear stress mediated (FMDc (%)
2.90±4.83 vs. 15.05±11.08) and ACh-mediated (ACh3MD (%) -22.95 ±23.95
vs. 2.89±19.88)), in the coronary microcirculation (CBF (%) 35.62±102.07 vs.
135.81±186.9) and in systemic arteries (FMDp 3.67±2.38 vs. 6.59±4.54). The
severity of endothelial dysfunction in the different vascular beds correlated:
FMDc-FMDp r=0.461 (p=0.001), FMDp-ACh3MD r=0.361 (p=0.011), FMDc-
ACh3MD r=0.374 (p=0.008), CBF-FMDc r=0.295 (p=0.04), CBF-ACh3MD
r=0.461 (p=0.001). Endothelium independent vasodilation in patients with In-
fCM was only mildly impaired, as compared to controls.
Conclusions: InfCM is associated with endothelial dysfunction, which involves
epicardial and systemic arteries, as well as coronary microcirculation. The ex-
tent of endothelial dysfunction in these vascular regions correlates. ENF medi-
ated by shear stress and by muscarinic receptors is impaired. Non-invasive
measurement of ENF in systemic arteries may reflect coronary endothelial
function.

887 Comparison of virus serology with endomyocardial
biopsy findings in patients with viral myocarditis
focusing on parvovirus B19

I. Janzen 1 , B. Schwaab 2 , B. Gartner 3 , R. Kandolf 4 , B. Hennen 1 , M. Bohm'.
Universitatskliniken des Saarlandes, Innere Medizin Ill, Homburg/Saar;

2 Curschmann-Klinik, Timmendorfer Strand; 3 Universitatskliniken des
Saarlandes, Abteilung fur Virologie, Homburg/Saar, 4 Universitatsklinikum,
Abteilung fur Molekulare Pathologie, Tubingen, Germany

Purpose: Guidelines for the diagnosis of myocarditis still recommend virus
serology. The present study prospectively compared results of virus serology
in serum with results of viral genome detection in endomyocardial biopsies.
Method: In 92 patient with clinical suspected myocarditis at least 4 left ven-
tricular endomyocardial biopsies were taken after invasive exclusion of coro-
nary heart disease or valve disease by coronary angiography and left heart
catheterisation. Myocardial viral genome was detected by PCR and in situ-
hybridisation. Before this procedure biopsy blood samples of all patients were
taken for serological analysis of infection with cardiotropic viruses (Coxsackie-
, Entero-, Echo-, Adeno-, Herpes-, Influenza-, Parainfluenza-Virus as well as
Parvovirus B19).
Results: In 24 of 92 patients (26%) viral genome was detected in my-
ocardial biopsies: Entero- (n=6), Epstein-Barr- (n=3), human Herpes-6 (n=1),
Coxsackie-B3-Virus (n=1) and Parvovirus B19 (n=13). In serological testing no
patient revealed an acute infection with the same virus that was detected in
endomyocardial biopsy. However, 23 patients showed serological signs of an
infection in the past with the same virus that was detected in the myocard.
In patients exhibiting myocardial virus persistence an acute myocarditis was
documented once by histology and immunhistology; chronic myocarditis was
observed in 15 patients and dilated cardiomyopathy in 8 cases.
Conclusion: The detection of myocardial viral genome does not correlate with
the serological findings of an acute virus infection. Because of the high preva-
lence of these viruses in the general population virus serology does not show
any benefit for the diagnostic of myocarditis. In view of the considerable costs
for virus serology in serum this technique should be abandoned from the diag-
nostic tools in suspected myocarditis. As 54% of detected viral genome in this
cohort of patients was Parvovirus B19 this virus seems to be considered as a
new cardiotropic virus.

888 Enteroviral persistence and elimination are associated
with the course of lymphocytic infiltration in human
myocarditis

M. Noutsias, U. Kuhl, S. Jaskolla, P.L. Schwimmbeck, M. Pauschinger,
H.P. Schultheiss. University Hospital Benjamin Franklin, Cardiology Dept.,
Berlin, Germany

The mechanisms responsible for viral elimination (VE) or viral persistence (VP)
in enteroviral myocarditis have not been elucidated, yet.
We investigated immunohistochemically detected T-lymphocytic infiltrates
(CD2+, CD3+ cells; unit: cells/high power field at 400xfold magnification) in
endomyocardial biopsies (EMB5) from myocarditis patients (n=15; 4 females;
age: 49±12 years; LVEF: 54±15%) with molecular biological (PCR) prove of
enteroviral genome in the initial EMB. Intramyocardial infiltration and the pres-
ence of enteroviral genome were evaluated also in follow-up EMBs (2nd EMB
at 6 months, 3rd EMB at 12 months after the initial presentation). At the 2nd
EMB, 3 cases (20%) did not present any enteroviral genome, and at the 3rd
EMB, 8 cases (53%) presented viral elimination (VE), the 3 patients show-
ing VE at the 2nd EMB persisting negative for viral genome at the time of
the 3rd EMB. Whereas T-lymphocytic infiltrates increased in VE-patients over
time, T-lymphocytic infiltrates decreased significantly (p<0.05) in VP-patients
at follow-up (MANOVA, mode: repeated measures, variable: time; table values:
mean±SD). This tendency was already perceived at the 2nd EMB and pursued
at the 3rd EMB (table).

1st EMB 	 2nd EMB 	 3rd EMB

CD2-VP 	 5.2±6.7 	 4.7±4.7 	 2.3±2.2
CD2-VE 	 2.0±1.7 	 3.8±5.6 	 3.9±6.8
003-VP 	 5.2±7.4 	 4.9±5.3 	 2.3±2.6
CD3-VE 	 2.1±1.2 	 3.8±5.6 	 3.6±5.7

The natural course of enteroviral myocarditis significantly depends on the
course of T-lymphocytic infiltration: Whereas significant increment of intramy-
ocardial infiltration over time leads to elimination of the viral genome, decre-
ment of lymphocytic infiltration is associated with viral persistence. Our data
suggest antiviral-immunomodulatory regimens in myocarditis patients with viral
persistence.

889 Significance of human parvovirus B19 in human
myocarditis of the adult

S. Dilx 1 , S. Lentini 1, D. Skowasch 1 , K. Klingel 2 , R. Kandolf 2 , B. Luderitz 1 ,

G. Bauriedel 1 . 1 University of Bonn, Med. Univ. Klinik and Poliklinik II, Bonn;
2 University of Tubingen, Institute for Molecular Pathology, Tubingen, Germany

Purpose: Human Parvovirus 1319 (PVB19) is an important pathogen in fetal de-
velopment to childhood, e.g. causing hydrops fetalis, erythema infectiosum and
myocarditis. Clinical manifestations of PVB19 infection in adults are unspecific
devoid a few cases reported that showed a relationship between PVB1 9 and
myocarditis. The aim of this study was to determine the role of human PVB19
in adult myocarditis versus specific cardiomyopathies.
Methods: A total of 86 left ventricular endomyocardial biopsies was retrieved
from patients that presented with cardiac dysfunction. Myocardial specimens
were analyzed by histochemistry, PCR and in-situ-hybridization for PVB19,
Epstein-Barr (EBV), Enterovirus (EV) and Human Herpes Virus 6 (HHV6).
Apoptosis was detected by TUNEL labeling. Enddiastolic volume (EDV), its in-
dex (EDVI) and ejection fraction (EF) were assessed by ventriculography.
Results: In 37 of 86 cases (43%), myocarditis was grouped into acute my-
ocarditis (n=4), chronic myocarditis (n=7), with (n=1 1) or without (n=15) tissue
defects, and into dilated cardiomyopathy (DCM, n=24), and hypertrophic CM
(HCM, n=15) by histochemistry. No histopathologic abnormalities were found
in 10 cases. As to myocarditis, PVB19 DNA was found in 46% of all patients
(acute 50%, chronic 71%, without defect 60%, with defect 36%), EV DNA in
5%, EBV DNA in 5%, HHV6 and PVB19 DNA in 5%, EBV and PVB19 DNA in
3% positive, whereas in 35% no virus was detected by PCR (see table, figures
in per cent). Comparing hemodynamic data, PVB1 9(+) myocarditis was associ-
ated with a lower EF than virus(-) myocarditis (39±16% vs 54±14%, p=0,012),
while there were no differences in EDV or EDVI. Also, hemodynamic data and
apoptosis did not correlate.

n=86 	 PVB19 	 EV 	 EBV 	 HHV6 	 no virus

Myocarditis 	 43 	 46 	 5 	 5 	 0	 35
DCM	 28	 4	 0 	 0	 4 	 92
HCM	 17 	 13 	 0	 0 	 0	 87
Controlls 	 12	 10	 0	 0	 0 	 90

Conclusions: PVB19 is by far the predominant virus in adult myocarditis
and mainly associated with chronic myocarditis and myocarditis without doc-
umented tissue defect. The specific pathomechanisms induced by PVB19 are
still unclear and merit further consideration.
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890 Active lymphocytic myocarditis: virologic and
immunologic profile of responders versus
non-responders to immunosuppressive therapy

C. Chimenti 1 , M. Pieroni 1 , F Calabrese 2 , R. Verardo 1 , G. Thiene 1 ,

A. Maseri 3 , A. Frustaci 1 . 1 Catholic University, Department of Cardiology,
Rome, Italy; 2 University of Padua, Department of Pathology, Padua, Italy;
3 lstituto San Raffaele, Department of cardiology, Milan, Italy

Background: The beneficial effect of immunosuppressive treatment on my-
ocarditis is still controversial possibly because the immunologic and virologic
profile of potential candidates is largely unknown.
Methods: Among 112 consecutive patients with a histological diagnosis of ac-
tive lymphocytic myocarditis, 41 (29M, 12 F, mean age 42.9±13.5 years) char-
acterized by progressive heart failure in spite of conventional supportive ther-
apy were treated with prednisone and azathioprine for 6 months. All were re-
submitted to cardiac catheterization, angiography and endomyocardial biopsy
at f and 6 months of follow-up. 21 patients responded with prompt improve-
ment in left ventricular ejection fraction (EF) from 25.7±4.1% to 47.1±4.4%
and showed evidence of healed myocarditis at control biopsy. Conversely, 20
patients failed to respond and remained stationary (12), underwent cardiac
transplantation (3) or died (5), showing a histological evolution toward dilated
cardiomyopathy. We retrospectively performed a polymerase chain reaction on
frozen endomyocardial tissue for the most common cardiotropic viruses and
evaluation of circulating cardiac autoantibodies on pts sera.
Results: Viral genomes were present in 17 of non-responders (85%), includ-
ing enterovirus (5), Epstein-Barr virus (5), adenovirus (4), both adenovirus and
enterovirus (1), influenza A virus (1), parvovirus-B19 (1) and in 3 of respon-
ders, all positive for hepatitis C virus. Cardiac autoantibodies were present in
19 responders (90%) and in none of non-responders.
Conclusions: Patients with active lymphocytic myocarditis, circulating cardiac
autoantibodies and no viral genome in the myocardium are most likely to ben-
efit from immunosuppression. The beneficial effect of immunosuppression ob-
served in HCV myocarditis suggests a relevant immunomediated component
of damage.

NEW ISSUES IN HYPERTROPHIC CARDIOMYOPATHY

J 891jJ Implantable cardioverter defibrillator utilization among
device recipients with hypertrophic cardiomyopathy —
The Israeli experience

A. Militianu, B. Zafrir on behalf of The Israeli group of pacing and
electrophysiology. Lady Davis Carmel Medical Center, Cardiology, HAIFA,
Israel

Little is known about implantable cardioverter defibrillator (ICD) discharges in
recipients of devices with hypertrophic cardiomyopathy (HCM). We retrospec-
tively analyzed ICD utilization in all ICD recipients with HCM ever implanted
in Israel. Among approximately 2000 ICD implanted, 51 were high-risk patients
(pts) with HCM. Thirty six (71 %) were males and the mean age was 42.5 (range
13-77). The indication for the ICD implantation (imp) were:1)Secondary preven-
tion (SP)- in 24 pts after aborted sudden cardiac death (SCD) or spontaneous
sustained ventricular tachyarrhythmia (VTA). 2) Primary prevention (PP)-in 27
(53%) high-risk pts for SCD, who had at least one risk factor (family history of
SCD, syncope or inducible VTA at EPS).All the ICD's had stored electrogram
capability.
Results: During mean follow-up of 36.7 mos (range 3-127) [41.6 mos (range
4-127) in the SP group and 32.4 mos (range 3-110) in the PP group (p=0.24)),
16 pts (31%) had at least 1 appropriate (app) ICD discharge and 9 pts (18%)
only inappropriate discharges. First app discharge occurred at a mean of 17.4
mos (range 1-73), [16.9 mos (range 1-73) in the SP group and 19.7 mos (range
14-24) in the PP group (p=0.82)], due to VTA with mean CL of 290 ms(range
200-435) diagnosed by stored electrogram in all the pts. Among the 24 SP pts
13 (54%) had at least 1 app discharge compared to only 3/27 pts (11%) among
the PP pts(P=0.0037). Three pts died, 30,55, and 73 mos after the imp from
non arrhythmic causes.
Conclusions: Our data support the use of ICD as secondary prevention in
post event pts with HCM. However, identification of the high-risk pts candidate
for primary prevention implantation remains a challenge.

892 Pregnancy related complications in women with
hypertrophic cardiomyopathy

R. Thaman, M.S. Hamid, S. Firoozi, M. Condon, R. Murphy, A. Varnava,
P.M. Elliott, W.J. McKenna. St George's Hospital Medical School, Cardiological
Sciences, London, United Kingdom

Background: Due to lack of systematic data controversy persists as to whether
or not pregnancy is well tolerated in hypertrophic cardiomyopathy (HCM).
Methods: Questionnaires were sent to 200 consecutively referred women with
HCM. Clinical evaluation included history, family history, resting and ambula-
tory ECG, echocardiography and symptom-limited cardiopulmonary exercise
testing. Obstetric notes (available in 43% of women) were also reviewed.
Results: Questionnaires were completed by 165 (82.5%) women with 127 (age
47 ± 15) having been pregnant and accounting for 271 pregnancies. Clinical
data was available before pregnancy in 40 (32%) women. Eighty-seven (69%)
women were referred after pregnancy (57 were diagnosed with HCM before,
during or between pregnancies and 30 after pregnancy), in these data from
their first clinic visit was reviewed.
Forty-three (34%) women reported cardiac symptoms before pregnancy in-
cluding 10 women that were diagnosed with HCM after pregnancy. Thirty-five
(28%) women reported cardiac symptoms antenatally with over 90% having
been symptomatic before pregnancy. A deterioration in pre-pregnancy symp-
toms during pregnancy occurred in less than 10%. Of the 35 women with symp-
toms, 30 had further pregnancies. Symptoms reoccurred in 18 (60%) but symp-
tomatic deterioration was not reported. Heart failure occurred post-natally in 2
women (1.6%). Nineteen (15%) women required general anaesthesia, no com-
plications were reported. Eleven (8.7%) women known to have HCM before
pregnancy received epidural anaesthesia (EA). None of these patients had sig-
nificant left ventricular outflow tract obstruction (LVOTO), 2 reported dizziness
and one had hypotension. No symptoms were reported in another 11 (8.7%)
women that received EA that were not diagnosed with HCM before pregnancy,
3 were later found to have significant LVOTO (> 30 mmHg). Three unexplained
intrauterine deaths occurred in women taking cardiac medication throughout
pregnancy.
No echocardiographic or clinical feature was a useful indicator of pregnancy
related complications.
Conclusions: Women with HCM tolerate pregnancy well. Medication should
be stopped where possible. EA should continue to be used cautiously.

893 Cost-effectiveness analysis of screening strategies for
identification of athletes with hypertrophic
cardiomyopathy at risk for sudden death

D. Corrado', C. Basso 2 , M. Schiavon 3 , G. Thiene 2 . ' University of Padova,
Division of Cardiology, Padova, Italy;; 'University of Padova, Department of
Pathology, Padova, Italy; 3 lnstitute of Sports Medicine, Padova, Italy

Background: We previously reported that systematic preparticipation screen-
ing by history, physical examination and 12-lead ECG successfully identifies
and disqualifies young competitive athletes affected by hypertrophic cardiomy-
opathy (HCM) and prevents sudden death (SD) during a long term follow-up.
The present study performes a cost-effectiveness analysis (cost per year of
life gained) of the above preparticipation evaluation (type I screening) as com-
pared with other two recommended cardiovascular screening modalities such
as history and physical examination only (type II screening) and history, phys-
ical examination and 12-lead EGG plus echocardiography (type III screening).
Methods: Among 33,735 young competitive athletes (aged 12-35 years) initially
screened at the Center for Sports Medicine in Padua from 1979 to 1996 accord-
ing to type I screening, only 3,016 (8.9%) were referred for echocardiography
and 22 (0.07%) were actually found to be affected by HCM and disqualified from
competitive sports. Accordingly, the estimated sensitivity and specificity of type
I screening was 70% and 90%, respectively as compared to 20% and 95% for
type II and 100% and 100% for type III screening modalities (echocardiography
was deemed to be the "gold standard" for HCM diagnosis). For the purpose of
the study, it was assumed that athletes with HCM who were identified and dis-
qualified by preparticipation screening (all three screening modalities) will live
the following number of years: 10% will live an additional 40 years and 90% will
live an additional 20 years. The cost for performing cardiovascular evaluation
was estimated at 20 euro for type I, 10 euro for type II and 100 euro for type III
screening modalities. Results: The cost to initially screen 33,735 athletes and
to further evaluate those 3,016 with abnormal response was 1,176,032 euro
by type I screening, whereas it would have been 697,640 euro for type II and
3,373,500 euro for type III screening strategies. The total amount of life gained
by type I screening was 484 years as compared with 132 years by type II and
680 years by type Ill. The approximate costs per year of life saved were: type I
screening 2,429 euro, type II 5,285 euro and type III 4,961 euro. Conclusions:
History, physical examination and 12-lead ECG was the most cost-effective
preparticipation cardiovascular modality for identification of athletes with HCM
at risk of SD, with an approximate cost per year of life saved of 2,429 euro.
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894 Doppler tissue imaging and hypertrophic
cardiomyopathy in genotyped families

P. Charron', A. Gackowski I , P. Richard', R. Isnard', B. Hainque 2 ,

K. Schwartz 3 , M. Komajda 1 . ' Pitie-Salpetriere Hospital, Cardiology Dept.,
Paris, France; 2Hopital Pitie-Salpetriere, Biochemistry Dept, Paris, France;
3 Hopital Pitie-Salpetriere, INSERM U523 Dept., Paris, France

Background: In families with Hypertrophic Cardiomyopathy (HCM), the ex-
pression of the disease is highly variable and left ventricular hypertrophy (LVH)
may even be absent in adults who carry the causal mutation. Pulsed Doppler
Tissue Imaging (DTI) was recently proposed as a novel means for early diag-
nosis of HCM independently of LVH, (sensitivity: 100%, specificity: 90% for Ea
<14 cm/s). We tested whether HCM consistently showed reduced myocardial
velocities, irrespective of LVH.
Methods and Results: We performed 2D, Doppler and pulsed DTI (mitral an-
nulus: MA) echocardiography in 16 adults with HCM, 7 healthy carriers (adults
who carry a mutation but did not have LVH), and 7 age- and sex-matched con-
trols. LV wall thickness, systolic and early diastolic velocities (DTI-MA) were
significantly different between adults with LVH and controls (P<0.05 for each
parameter). Between mutation-positive adults without LVH and controls, neither
LV wall thickness nor systolic velocities were different. Early diastolic velocities
(DTI-MA) were lower in healthy carriers than in controls (Ea: 16.3 vs 20.2 cm/s,
P=0.037), but with a large overlap of individual data. Sensitivity and specificity
of DTI for the diagnosis of HCM without LVH were 28% and 100% respectively.
Conclusions: In contrast with a recent report, we found that pulsed DTI at the
mitral annulus level was not an accurate and sensitive method for identifying
subjects who carry a mutation but have no LVH. For instance, this novel diag-
nostic approach should probably not be recommended for the screening and
management of families with HCM.

895 Hypertrophic cardiomyopathy related deaths in an Italian
tertiary center

P. Melacinil, A. Barchitta', B. Tokajukl, M. Zucchetto 2 , G.F. Buja 1 ,

C. Basso', G. Thiene 3 , S. Iliceto'.'Policlinico, Cardiology, Padua, Italy;
2 Padova Ricerche, Padova, Italy; 3 University of Padua, Department of
Cardiovascular Pathology, Padova, Italy

Background: Low mortality rates in hypertrophic cardiomyopathy (HCM) are
recently reported in some community studies in comparison to higher rates as
reported in referral Centers. Quantification of the risk of sudden death (SD) and
death due to heart failure (HFD) is difficult to formulate.
Objectives: We calculated mortality rates in our tertiary Center and risk of
SD and HFD in relation to clinical and echocardiographic variables as well as
nonsustained ventricular tachycardia and atrial fibrillation.
Methods This analysis was undertaken in a population of 308 consecutively
enrolled patients in a tertiary HCM center (1 to 79 years old,mean 43±18,
204 males). Twelve variables were considered: age at diagnosis, family his-
tory of sudden death (FHSD), NYHA, syncope, maximal left ventricular wall
thickness(MLVWT), left ventricular end-diastolic diameter (LVEDD), left ven-
tricular fractional shortening (LV FS),left atrium diameter (LAD), presence of
gradient, atrial fibrillation (AF), nonsustained ventricular tachycardia (NSVT),
therapy with Amiodarone during follow-up.
Results: HCM related-death occurred in 56 pts over the follow-up (mean of
7.16 ± 6 years, range 5 days to 28.7 years): SD in 30 pts (age 44 ± 16), HFD
(of these 9 were transplanted) in 18 pts (age 47± 18) and other HCM-related
death in 8 pts (age 43 ± 19). At ten years the SD-free survival rate was 89%
(95% CI, 84 to 93), the HFD-free survival rate was 93% (95% Cl, 90 to 97).
The incidence of SD was 13.6 per 1000 person/year (95% CI, 9.2 to 19.4), the
incidence of HFD was 8.2 per 1000 person/year (95% CI, 4.8 to 12.9). A sig-
nificant association with HFD was identified for: NYHA functional class (I-II vs
III-IV (p<0,001)) and the absence of outflow obstruction (p<0,001) at Fisher's
exact test; wall thickness of 15mm or less (p=0,022) and left atrial cavity dimen-
sion (p=0,001) at chi square test for trend. The univariate association with SD
was identified for LVEDD (p=0,002).Among these risk factors when together
considered in the Cox model, MLVWT (cut-off value 20mm) was found to be
independently and directly related to the incidence of SD (p=0.04; RR= 4.5)
and LAD to the incidence of HFD (p <0.001;RR 3.1) and death from any cause
(p=0.0054; RR 1.4)Therapy with Amiodarone during follow-up is an indepen-
dently protective factor for death from any cause p=0,022;RR 0,2).
Conclusions: Among numerous variables only wall thickness greater than
20mm resulted statistically related to the risk of SD. Trigger for SD include not
only extreme LVWT but factors as fibrosis and disarray.

MAGNETIC RESONANCE IMAGING IN CARDIAC
ARRHYTHMIAS: A NEW ALLIANCE?

915 Non invasive classification and imaging of preexcitation
sites by multichannel magnetocardiography

R. Fenici, D. Brisinda, P. Fenici. Catholic University, Internal Medicine, Clinical
Physiology, Rome, Italy

Multichannel Magnetocardiography (MMCG), is a contactless method which
can be used for non invasive localization and imaging of ventricular preexci-
tation (VPX) sites. Nevertheless so far MMCG studies of VPX patients (pts)
had been done in magnetically shielded rooms only, which has limited the
acceptance of this new method by clinicians, because of high cost and un-
favorable location of MMCG instrumentation. After positive experience with
a single channel MCG mapping system we have fostered the development
and recently installed the first instrumentation for MMCG operating in an un-
shielded hospital environment and evaluated its reliability, with the aim to use
this novel method for electroanatomical imaging also in the EP catheterization
laboratory. Method: A 9 channels DC-SQUID MMCG system (sensitivity is 20
fT/Hzl/2) (CardioMag Imaging Inc., USA) has been used. Equivalent current
dipole (ECD) and magnetic dipole (MD) models in semi-infinite space were
used in the inverse calculations and 3D localization of VPX. A distributed cur-
rents model (CDI) was also used as alternative imaging procedure. Localiza-
tion results were also transferred on patients MRI images. 22 WPW pts have
been investigated, at least twice, to test for reproducibility, mapping 36 points
from the anterior chest wall (measuring grid 20 x 20 cm). In 14 pts the sec-
ond procedure was carried out on the same day, in 12 MMCG was repeated
after approximately 3 months. In 6 pts, MMCG was also repeated during trans-
esophageal atrial pacing-induced maximal VPX and/or AV reentry tachycardia.
As this one was designed and ethically approved as a non invasive study only,
MMCG localization of VPX was compared with that achievable with most recent
ECG algorithms. Results: MMCG classification of VPX was in agreement with
ECG in 18/22 (81.8%). In 4/22 (18%) with conflicting results, MMCG provided
a clear-cut localization in all and demonstrated complex activation patters dur-
ing the delta wave in 3/4. Current density reconstruction and imaging in those
cases suggested multiple activation pathways, unpredictable on the basis of
ECG, in 1/4. Conclusion: This study demonstrates that MMCG is possible, re-
producible and reliable also in our unshielded EP catheterization laboratory. As
compared to ECG, MMCG classification of VPX, especially of paraseptal and
multiple pathways, is more effective because MMCG provides non invasively
quasi real-time 3D electroanatomical integration and imaging of the VPX sites
directly on anathomical MRI images or 3D cardiac models.

916 MRI of the brain at 1.5 Tesla in patients with
antibradycardia pacing: an hazardous procedure?

A. Yang , T. Sommer', R. Schimpf 1 , D. Skowasch 1 , T. Lewalter 1 ,

A. Schmiedel 1 , M. Hackenbroch 2 , B. Luderitz'. 'Dept. of Cardiology' Dept. of
Radiology, University of Bonn, Bonn, Germany

Magnetic resonance imaging (MRI) is one of the most important imaging tools,
particularly in the diagnosis of cerebral diseases. Most MRI scanners in the
Western World operate at a field strength of 1.5 Tesla. The major concerns
against their use in patients with antibradycardia pacing are due to the fact that
MRI induces the heating of the pacemaker (PM) leads and pulsed magnetic
fields may cause oversensing during MRI. The objective of the study was to
evaluate the short-term and long-term PM function in patients with antibrady-
cardia pacing who underwent MRI of the brain. Methods: A total of 57 patients
with strong clinical need for MRI of the brain were scanned at 1.5 Tesla (Intera,
Philips Medical Systems) with 22 patients followed up for at least 3 months
yet. Patients with an intrinsic heart rate <35/min were excluded. After the PM
was programmed to an asynchronous mode the MRI was performed under
cardiological surveillance, continous ECG monitoring and pulse oxymetry. Ra-
diofrequency exposure was restricted to the whole-body-averaged maximum
Specific Absorption Rate (SAR) of 1.2 Watt/kg, the imaging time of each se-
quence to 10 min with a pause of at least 5 min between two sequences to al-
low cooling of the lead tips. The lead impedances, battery function, pacing and
sensing thresholds were determined before, immediately after and 3 months
after the MRI of the brain. Results: All MRI scans were performed safely in the
absence of any complications. Pacing thresholds, sensing thresholds, battery
function and lead impedances did not change significantly immediately after
and 3 months after the MRI of the brain.
Conclusions: 1. Using appropriate strategies (programming to asynchronous
mode, MRI adequate cardiac monitoring, restricted radiofrequency exposure)
the MRI of the brain at 1.5 Tesla can be safely performed in carefully selected
PM patients. The PM testing immediately after and 3 months after MRI did
not reveal any short-term or long-term damages of the antibradycardia pac-
ing systems or major temperature-induced injuries at the PM lead insertions. 2.
Therefore the MRI of the brain should not be considered as absolute contraindi-
cation in PM patients. 3. However, due to its potential risks MRI in patients with
antibradycardia pacing should only be performed in experienced centres.
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917 Magnetic resonance imaging in arrhythmogenic right
ventricular dysplasia: assessment of myocardial
abnormalities

R. Maksimovic, T.D. Thorsten Dill, C.H. Breidenbach, W. Ricken, V. Mitrovic,
G. Bachmann, C. Hamm, H.F. Pitchener. Kerckhoff Klinik, Department of
Cardiology, CMR, Bad Nauheim, Germany

Background: Arrhythmogenic right ventricular dysplasia (ARVD) has been in-
creasingly found in patients (pts) with right ventricular (RV) arrhythmia. Al-
though, MRI has been widely applied, diagnostic value of MRI myocardial ab-
normalities in evaluation of ARVD pts has not been well established. Therefore,
the aim of the study was to assess diagnostic value of myocardial abnormalities
in these pts and to find the best performing MRI criteria for ARVD.
Patients and Methods: The study group included 307 pts, 51.1% males
(157/307), mean age 42.7±15.2 years, who were referred to the Cardiology
Department for evaluation of RV arrhythmia. All patients underwent clinical ex-
amination, electrophysiologic study, echocardiography and MRI using cine and
TSE Ti and T2 sequences on a Siemens Magnetom Sonata, 1.5T scanner.
MRI was performed to evaluate presence of the major ARVD criteria and mi-
nor ARVD criteria. A scoring system with ranking for major and minor criteria
was established. However, only 53 pts (17.6%), 64.2% males (34/53), mean
age 44.2±15.4 years, had RV abnormalities on MRI. After complete examina-
tion, this group was reviewed and according to the final diagnosis, divided into
the group with ARVD {group 1, 17 pts (32.1%)} and the group with other RV
abnormalities (group 2, 36 pts (67.9%)}.
Results: Among major criteria, fatty replacement was present only in 3 (17.6%)
pts in the group 1, (p<0.01). Also, there were significantly more pts with se-
vere RV dilatation in group 1 (64.7%) than in group 2 (17.1%), p<0.01, and
with localized RV aneurysm (group 1, 41.2%, group 2, 0%, p<0.01). Most mi-
nor criteria were more frequently in group 1 then in group 2: mild global RV
dilatation, (22.5% vs. 34.3%, respectively, p<0.01), regional RV hypokinesia
(76.5% vs. 41.2% respectively, p<0.01), dilatation of RV outflow tract (50% vs.
11.8% respectively, p<0.01), prominent trabeculae (82.4% vs. 37.1% respec-
tively, p<0.01). The total score for the minor and the major ARVD criteria in
group 1 was Median=5, and in group 2 Median=l, which was statistically sig-
nificant difference, p<0.01. Sensitivity of this score was 65% while specificity
was 94.4%.
Conclusions: The score of major and minor MRI criteria has been proved to
be useful in identifying ARVD pts with high sensitivity and specificity. Although
none of the criteria could be considered as pathognomonic for ARVD, MRI
could obtain reliable and reproducible data on morphologic and functional ab-
normalities within one study, which could direct further clinical decision making
in these pts.

918 Magnetic resonance imaging of pulmonary veins before
and after ablation of atrial fibrillation

J. Vogt 1 , L. Krater 1 , A. Peterschroeder 2 , J. Heintze 1 , F. Warzok 1 ,

H. Esdorn z, H. Meyer 3 , D. Horstkotte 1 . ' Heart Center North
Rhine-Westphalia, Department of Cardiology, Bad Oeynhausen, Germany;
2Heart Center North Rhine-Westphalia, Dept Mol Biophys, Radiopharm, Nucl
Mod, Bad Oeynhausen, Germany; 3 Heart Center North Rhine-Westphalia,
Department of Congenital Heart Disease, Bad Oeynhausen, Germany

Pulmonary vein (PV) isolation is a new method to eliminate the trigger for atrial
fibrillation. Different mapping and ablation procedures are used to ablate pul-
monary vein ostia circumferentially or partially. A severe complication is PV
stenosis/occlusion during long-term follow-up. Therefore, reliable and if possi-
ble noninvasively obtained information on the anatomy and variation prior to
the intervention and on PV stenosis during follow-up is required.
Of 32 patients (P) (mean age 60±7 years, mean follow-up (FU) 5.7 months
(m)) with paroxysmal or persistent atrial fibrillation and PV isolation, contrast-
enhanced magnetic resonance imaging (3D FFE angiography) was performed
in 23 P (9 women) to investigate PV anatomy including craniocaudal diameters
(Table) and in 16 P the morphology after 3 m.
17 P had normal PV anatomy. 5 P had a common origin of 2 veins (3 x right
upper + right middle lobe vein, 1 x right lower + middle lobe vein, 1 x 2 left
upper pulmonary veins). 3 P had 3 right PV, in 4 P the left lower PV was small.
At 3-m FU, no P showed PV stenosis. One angiographically confirmed acute
stenosis had returned to normal. Two other asymptomatic acute stenoses were
detected after 7 days, the 3-month follow-up results are still due.

PV Diameter (mm)

Right upper 17.3±2.2
Right lower 17.3±2.8
Left upper 17.7±2.5
Left lower 15.0±3.2

Magnetic resonance imaging is an appropriate tool to visualize the exact
anatomy of pulmonary veins prior to isolation. Being a nonvasive method it
is of particular value to exclude or confirm PV stenosis during follow-up.

919 Diagnosis of pulmonary vein stenosis after
radiofrequency ablation by transoesophageal
echocardiography and magnetic resonance imaging

N. Jander 1 , T. Arentz 1 , L. Gornandt 1 , D. Kalusche 1 , U. Blum 2 , R. Furmaier 2 ,

F.J. Neumann 1 . 1 Herz-Zentrum, Bad Krozingen, Germany; 2 lnstitut for
Diagnostische Radiologie, Freiburg, Germany

Pulmonary vein (PV) ablation using radiofrequence energy offers the potential
to cure patients with refractory atrial fibrillation. However, stenosis of the treated
vessels can occur. Up to now there are no clear criteria for the diagnosis of this
new desease".

Methods: We examined 52 patients (55 ± 10 years old, 40 male) 19 ± 11
months after ablation of one ore more PV for refractory atrial fibrillation with
TEE (HDI 5000; ATL, USA; 5 Mhz multiplane tranducer) or angio MRI (Magne-
tom Sonata; Siemens, Germany; contrast medium: Gadodiamid). The definition
of a significant stenosis for TEE was a Doppler peak velocity of > 110 cm/s in
combination with turbulence and deformity of the flow signal. On angio MRI
stenosis of PV was assessed on angio raw images and after 3D reconstruc-
tion, a decrease in PV diameter by > 50% was considered significant. MRI and
TEE were studied independently and blindly.
Results: TEE was performed in 48, MRI in 42, and both procedures in 38
patients. MRI was not performed in 6 patients with pacemaker. TEE showed 13
significant stenosis and 4 occlusions. MRI demostrated 7 stenosis > 50% and
4 occlusions. TEE could measure Doppler flow in all but one of 192 PV studied.
MRI was able to reveal the complet anatomy and arbitration of all PV, but in 15
of 168 PV (9%) it was difficult to assess the ostial part of the PV because of
artefacts and low spatial resolution. 151 PV were studied with both procedures.
Concordance with regard to TEE and MRI PV assessment was 97% (147 of
151 PV). TEE showed two significant stenosis of minor side branches which
were not detected by MRI. MRI showed 5 additional stenosis < 50%. - In the
whole group of patients we found 14 significant stenosis and 5 occlusions in
114 treated PV (17%). 15 of 52 patients (29%) showed at least one significant
stenosis or occlusion.
Conclusions: After ablation therapy 17% of PV develop a significant stenosis.
Both MRI and TEE are able to detect PV stenosis accurately. Using our criteria
of a significant stenosis concordance with regard to PV assessment is 97%.
MRI can visualize the complete anatomy of the PV system, but in 9% low spatial
resolution and artefacts of the PV ostium makes the exclusion of a stenosis
difficult.

MAGNETIC RESONANCE IMAGING IN CARDIOLOGY:
ROUTINE OR STILL NEW?

921 Right ventricular remodelling after primary angioplasty
for acute myocardial infarction assessed by cine
magnetic resonance imaging

F. beygui 1 , A. Furber 2 , S. Delepine 2 , G. Helft 1 , P. Geslin 2 , C. Le Feuvrel,
J.P. Metzger', J.J. Le Jeune 3 . 1 Necker Hospital, Adult Cardiology, Paris;
2Angers University Hospital, Cardiology Dept., Angers; 3Angers University
Hospital, Nuclear Medicine And Biophysics, Angers, France

Few data are available on Right ventricular (RV) remodelling after acute my-
ocadrial infarction (AMI). Cine magnetic resonance imaging (MRI) is one of the
few techniques that provide accurate imaging of the right ventricle.
Methods: We sought to study RV volumes and ejection fraction by Cine MRI
8±4 days and 3 months after successful primary angioplasty for acute myocar-
dial infarction in 53 consecutive patients with no clincal or electrocardiograhic
evidence of RV infarction.
Results: The results are reported in the table. Compared to in-hospital mea-
surements there was a significant decrease in RV volumes (p<0.01) at follow-
up in patients with inferior but not anterior wall infarction.

RV volumes and function

Anterior MI 	 Inferior MI 	 Anterior MI 	 Inferior MI
(n=34) 	 (n=19) 	 (n=28) 	 (n =19)

In-hospital	 In-hospital	 Follow-up	 Follow-up

RV EDV (ml/m 2 )	 80±25* 	 98±22	 83±27 	 87±18
RV ESV (ml/m 2 )	 46±17 	 51±12	 48±23 	 39±10
RV EF (%) 	 42±13 	 48±7 	 42±13 	 54±10
RV/LV EDV	 1±0.3* 	 1.2±0.2 	 1±0.2 	 1.1±0.2
Changes in RV EDV (ml/M2) -5.3±53* 33±47

MI: myocardial infarction; RV and LV: right and left ventricular; EDV and ESV: end diastolic and
systolic volumes; EF: ejection fraction. *p<0.01 anterior vs inferior MI.

Conclusions: Our data show evidence of reversible right ventricular remod-
elling early after acute inferior wall infarction despite absence of clinical or elec-
trocardiographic evidence of RV infarction. There is no sign of right ventricular
remodelling after anterior wall infarction.
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922 Safety and feasibility of high-dose dobutamine-atropine
stress MRI for diagnosis of myocardial ischaemia:
experience in 500 consecutive patients

A. Wahl, A. Gollesch, S. Roethemeyer, I. Paetsch, D. Foell, C. Klein,
H. Langreck, E. Nagel. German Heart Institute Berlin, Cardiology, Berlin,
Germany

Introduction: High-dose dobutamine stress MRI (DSMR) recently emerged
as a new highly accurate diagnostic modality. However, prior experience with
other methodologies using dobutamine infusions has shown that severe com-
plications may be expected in 0.25-0.6% of patients (pts).
Methods: from 1997-2001, 500 consecutive pts (60±9 yrs, range 23-84; prior
myocardial infarction 28%; prior percutaneous or surgical revascularization in
41% and 18%) with suspected (n=195; 39%) or known (n=305; 61%) coronary
artery disease underwent DSMR (1.5 T Philips). Images were acquired at rest
and during a standardized high-dose dobutamine-atropine protocol in 3 short-
axis, a 4- and a 2-chamber view. A single-slice segmented turbo gradient echo
technique (TR/TE/flip 5.6/1.9/25; spatial res<=1.5x2.5x8 mm; temporal res<30
ms), and from 2001 on, a balanced FFE technique (TRITE/flip 3.0/1.5/55; spa-
tial res<=1.7x2.7x8 mm; temporal res<42 ms) were used. Dobutamine was
infused at doses of 10, 20, 30, and 40 µg.kg-1.min-1, and supplemented by
atropine if needed, until >=85% of age-predicted heart rate was reached.
Stress testing was discontinued when >=85% of age-predicted heart rate was
reached, on patient request, termination of the protocol, or when new or wors-
ening wall motion abnormalities, severe angina or dyspnea, decrease in sys-
tolic blood pressure (BP)>40 mmHg, arterial hypertension (>240/120 mmHg),
or severe arrhythmias occurred.
Results: DSMR Was successfully performed in all but 2 pts (0.4%, insufficient
ECG-triggering). Heart rate increased from 67±12 to 135±18 bpm, systolic
BP from 131±22 to 158±34 mmHg, and diastolic BP from 73±12 to 76±16
mmHg (p<0.0001 for all). However, target heart rate was not reached in 69
pts (14%), due to end of protocol in negative submaximal examinations in 25
pts (5%), and limiting side effects in 42 pis (9%), including severe chest pain
(n=15) or dyspnea (n=4), ventricular extrasystoly (n=7), severe increase (n=6)
or decrease(n=3) in BP, atrial fibrillation (AFib; n=4), nausea (n=1) or patient
request (n=2).
In diagnostic examinations, other side effects included a case (0.2%) of sus-
tained ventricular tachycardia (VT) requiring external defibrillation, 3 cases
(0.6%) of non-sustained VT, 2 further cases (0.4%) of AFib, and 8 further cases
(1.6%) of nausea. 194 pts (39%) showed a new or worsening wall motion ab-
normality, while 237 (47%) did not.
Conclusions: High-dose DSMR is safe and feasible in pts with suspected or
known coronary artery disease. However, pts must be closely monitored, and
resuscitation equipment and trained personnel must be available.

923 Utility of quantitative parameters for early diagnosis of
right ventricular dysfunction in patients with chronic
right ventricular overload

I.I. Tulevski', M. Groenink', A. Hirsch', H.W. Vliegen 2 , E.E. van der Wall 2 ,

A. Dodge-Khatami 1 , B.J.M. Mulder'. 'Academic Medical Center, Cardiology
B 2239, Amsterdam, Netherlands; 2Leiden University Medical Center,
Cardiology, Leiden, Netherlands

Background: We examined quantitative parameters for early right ventricular
(RV) dysfunction during pharmacological stress and the relation between the
cardiac reserve and plasma neurohormones in patients with chronic RV pres-
sure and combined pressure and volume overload.
Methods: Thirty-one patients with chronic RV pressure and/or volume overload
(thirteen patients with pulmonary artery stenosis, 15 patients with corrected
Tetralogy of Fallot, three patients with pulmonary hypertension)(RVSP>35
mmHg, age 27±7 years, NYHA class I and II) and ten age- and sex matched
healthy volunteers were studied. The patients were divided into two groups:
pressure (group 1) and pressure combined with volume overload (group 2).
Valvular regurgitation of >10 ml/beat was a selection criterion for volume over-
load. MRI was applied both at rest and during dobutamine stress to determine
RV volumes and ejection fraction (EF). Brain natriuretic peptide (BNP) was de-
termined in all patients and controls.
Results: At baseline there were no significant differences in RV parameters
between patient group 1 and controls. However, significant differences be-
tween patient group 2 and controls were found: RV stroke volume (57±17
vs 43±9m1, p<0.05), RV end diastolic volume (EDV) (113±30 vs 62±14 ml,
p<0.001) and RVEF (51±8 vs 69±10%, p<0.001). During dobutamine stress
there was a significant decrease of RV stroke volume in both patient groups (1:
44±8 vs 39±10ml, p<0.01 and 2: 57±17 vs 47±17m1, p<0.05) accompanied
by a significant decrease in RVEDV. This was in contrast to the controls where
a significant RV stroke volume increase was monitored (43±9 vs 52±12m1,
p<0.01) without significant changes in RVEDV. RVEF increased significantly in
the controls (69±10 vs 84±4%, p<0.001), in contrast to both patients groups
where no increase was noticed after dobutamine infusion. Group 2 had signif-
icantly higher BNP than the controls and group 1(8.4±4.3 vs 2.2±1.77pmol/L,
p<0.0001 and 4.2±4.9 pmol/L, p<0,04, respectively). Significant inverse cor-

relation was found between BNP and the change in stroke volume during dobu-
tamine infusion r=0.51; p=0.005.
Conclusion: In asymptomatic patients with chronic RV pressure and volume
overload a decreased RV stroke volume is accompanied by both impaired RV
filling (diastolic dysfunction) and a failure to augment RVEF (systolic dysfunc-
tion) during dobutamine stress. Adverse stress reaction and increase in BNP
levels were more accentuated in patients with combined pressure and volume
overload. Diminished cardiac reserve correlates with increased plasma neuro-
hormones.

924 Diagnostic value of MRI in patients with atrial septal
defect In comparison to heart catheterization and
transoesophageal echocardiography

T. Dill 1 , T. Neumann 1 , R. Maksimovic 1 , M. Rau', W. Ricken'
G. Bachmann 2 , C. Hamm'. 1 Kerckhoff-Clinic, Department of Cardiology, Bad
Nauheim, Germany; 2Kerckhoff-Clinic, Department of Radiology, Bad
Nauheim, Germany

Background: The defect diameter, shunt volume and size of right atrium (RA)
and right ventricle (RV) are essential data for planning transcatheter closure of
an atrial septal defect (ASD). Although, balloon sizing of the defect on heart
catheterization (HC) is still mandatory, and transesophageal echocardiography
(TEE) is widely used as non invasive imaging technique, magnetic resonance
imaging (MRI) may play an important role in preprocedural evaluation of these
patients. Therefore, we assessed the diagnostic value of MRI in the evaluation
of size defect, shunt volume and RV diameters in comparison to HC and TEE.
Patients and Methods: Sixty patients, male 30% (18/60), average age
44.3±15.7 (range 15-74 years) with an ASD II were enrolled. They underwent
TEE, HC and MRI (1.5T Siemens Vision® or Sonata system®). A Flash 2D
cine GRE sequence (TR 60ms, TE 5ms, slice 6 mm) and a TrueFISP cine
sequence (TR 32ms, TE 1.6ms, slice 5 mm) were used. On MRI Qp/Qs was
calculated and compared to the HC Qp/Qs ratio. Defect size measurements of
different techniques were compared. Investigators were blinded to the results
of the other techniques.
Results: Qp/Qs ratio on baseline MRI examination was 1.56±0.29 (range 1.05-
2.2) while on HC 1.71±0.30 (range 1.2-2.4). Correlation was statistically signifi-
cant (r=0.65, p<0.01). Defect size on MRI was 15.3±7.4 mm (range 3-30 mm),
on TEE 14.3±4.9 mm (range 4-24 mm), and the balloon stretched diameter on
HC was 23.4±4.2 mm (range 14-32 mm). Correlation between defect size as on
MRI vs TEE was (r=0.67, p<0.01), MRI vs HC (r=0.77, p<0.01), respectively.
Linear regression equation for prediction the defect size on heart catheteriza-
tion based on MRI is as follows (R=0.77, R2=0.59, F=38.1, p<0.01): y=14.9 +
0.6 x MRI defect size.
Conclusions: Thus, MRI proved to be an accurate diagnostic tool in pre inter-
ventional assessment of ASD patients planned to undergo transcatheter occlu-
sion. These data indicate that MRI allows complete assessment of morpholog-
ical and hemodynamic parameters in these patients without radiation and only
minimal patient discomfort.
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925 MRI of aortic coarctation. Pre and postoperative
correlation with echocardiography, catheterization and
surgery

C. Saint-Martin 1 , C. Lapierre 2 , M. Beghetti 3 , E. Jaeggi 1 , I. Oberhansli 1 ,

W. Habre 4 , A. Kalangos 5 , D. Didiers. I UCL Cliniques universitaires St Luc,
Medical Imaging: Pediatric Radiology, Brussels, Belgium; 2H6pital
Sainte-Justine, radiology, Montreal, Canada; 3 Pediatry, 4Anesthesiology,
'Surgery, Geneve, 'Radiology, Hopital Cantonal Universitaire, Geneve,
Switzerland

Objectives: Pre and postoperative MRI results were correlated in a retrospec-
tive study with echocardiography, catheterization and surgical findings.
Material and methods: 111 MRI were performed in 96 patients, separated in
two groups: group I, preoperative: 49 MRI and group II, postoperative: 62 MRI:
The study was conducted on a Picker 1.5 Tesla scanner and consisted of spin-
echo Ti weighted sequences in all cases, cine-GE sequences in 103 cases,
Gadolinium-enhanced MR angiography in 53 cases and velocity-encoded cine
MRI in 40 cases (VEC-MRI). In group I, correlation was made with echocar-
diography (n=49), catheterization (n=14) and surgery (n=34) while in group II
correlation was made with echocardiography in 51 cases.
Results: 2 MRI were nondiagnostic due to poor-quality images. Aortic coarc-
tation was not asserted in 6 cases of group I. Other MRI correlated well with
surgery for morphological measurements of the preductal aorta (r=0.93), the
post ductal aortic diameter (r=0.81), the left subclavian artery involvement
(r=0.88) and the presence of an associated aortic hypoplasia. Correlation was
less good for measurement of the isthmic narrowing (r=0.44). Correlation of
MRI and Doppler estimates of pressure gradients was possible in 20 cases
with good results (r=0.69). In group II, 21 patients had a persistent pressure
gradient in Doppler (> 20 mmHg). MRI was normal in 2. In 19 cases, abnormal
turbulent flow was demonstrated by MRI, corresponding to recoarctation (n=5),
kinking without stenosis (n=2), and persistence of a significant aortic arch hy-
poplasia (n=12). In 27 cases of normal echocardiography, MRI demonstrated:
a large pseudoaneurysm (n=1), recoarctation (n=1), kinking without stenosis
(n=2) and persistence of aortic arch hypoplasia.
Discussion: MRI provided an excellent morphologic assessment of aortic
coarctation and the oblique sagittal and coronal planes seemed to be the most
informative. GE-cine sequences, associated with VEC-MRI in multiple planes,
allow a complementary functional dynamic evaluation of the malformation.
Gadolinium-enhanced breath-hold MR angiography advantageously replaces
conventional angiography. MRI is the technique of choice in the postoperative
follow-up of these patients superior to echocardiography.
Conclusion: This retrospective study of aortic coarctation is the largest one
published so far, and the first one with surgical correlation of MRI anatomic
findings. Our results are in agreement with previous reports of the literature
and provide more informations in the technique of MRI examination in aortic
coarctation.

926 Aortic elasticity of the Marian aorta: comparison
between patients with and without aortic root
replacement

G.J. Nollen 1 , L.J. Meijboom 1 , M. Groenink 1 , J.O. Barentzs 2 ,

J. Timmermans 3 , E.E. van der Wall 4 , J.P.G Tijssen 1 , B.J.M Mulder 1 .

( Cardiology Dept., Academic Medical Center, Amsterdam; 2Radiology,
3 Cardiology, University Medical Center St Radboud, Nijmegen; 4 Cardiology
Dept., Leiden University Medical Center, Leiden, Netherlands

Objective: Aortic elasticity is related to aortic rupture behavior and may serve
as an additional risk factor. Aortic elasticity can be expressed in terms of dis-
tensibility and flow wave velocity, and is decreased in Marfan patients. Aim of
this study was to compare aortic elasticity assessed with magnetic resonance
(MR) imaging in Marfan patients with and without an aortic root replacement.
Design and patients: Forty-two Marfan patients (mean age 33 (12) years, age
range 16-55 years) with an elective aortic root replacement and 78 Marfan
patients without aortic root replacement (mean age 31 (8) years, age range
18-50 years) underwent MR flow mapping at four levels (1: ascending aorta, 2:
thoracic descending aorta, 3: descending aorta at the level of the diaphragm
and 4: abdominal descending aorta) in the aorta. Distensibility at each level
and flow wave velocity between levels were calculated.
Results: There was no significant difference in clinical characteristics between
the operated and non-operated patients. Operated Marfan patients had signif-
icantly increased flow wave velocity in the aortic arch (FWV 1-2) compared
to non-operated Marfan patients (5.4 (2.7) m/s vs. 4.4 (1.1) m/s, p<0.01). At
all other levels, no significant differences in aortic elasticity between Marfan
patients with and without aortic root replacement were shown. A positive corre-
lation was found between FWV in the entire aorta and age in operated Marfan
patients (r=0.69).
Conclusions: Marfan patients with aortic root replacement had higher FWV in
the aortic arch, which can be attributed to more severe involvement of the car-
diovascular system, older age, and/or the Dacron graft in the ascending aorta.
In the descending aorta, no significant difference in elasticity between patients
with and without aortic root replacement was found. These results suggest that

patients after an elective aortic root replacement are not at higher risk for aortic
complications in the residual aorta than non-operated patients.

COMPUTER DEMONSTRATION

937 Secure internet-based transmural heart failure registry
to support interacting health care providers

E D. Gommer 1 , F E A. van den Hoef 1 , M H. Baljon 1 , W R M. Dassen 2 .

1 lnteruniv Cardiology Inst Netherlands, ICT, Utrecht, Netherlands; I Maastricht
University Hospital, Cardiology Dept., Maastricht, Netherlands

Introduction: The growing number of patients with chronic heart failure (HF)
and their frequent hospital admissions create an increasing load on hospital
facilities. By performing intensive monitoring the fragile equilibrium of these
patients can be better controlled, e.g. by fine tuning their medication, thus pre-
venting rapid deterioration of the patient's condition resulting in hospital ad-
missions. Monitoring can be performed in dedicated outpatient clinics or by
specialized nurses visiting them at home or performing telephone-checkups.
However, this approach requires the different health care providers to have on-
line access to accurate patient data of previous contacts. The security issues
related to such a transmural information system have to be covered conscien-
tiously. Applying state of the art encryption technology and authentication by
client certificates, unauthorized access can be prevented, and information can
be distributed securely over the Internet. Methods: To support the MAastricht
Heart failure Study (MAHS) a secure web server was built that only accepts
clients who can identify themselves with a certificate issued by the hospital's
own Certificate Authority (CA). In the pilot phase these client certificates are
stored on the user's PC but in the near future every user will obtain a hardware
key containing this certificate. A secure SSL-connection is setup based on a
high-grade encryption key of 128 bits. The heart failure registry is implemented
as a PostgreSQL-database and interfaced to the user via web pages created
by pre-hypertext processing (PHP) scripts. After patient selection the templates
for data entry and retrieval are accommodated to the role of the user. Based on
the class of users they belong to, they can enter, view and/or modify data. This
class also determines which views are presented. Data presentation is tailored
to each different health care provider. At a glance cardiologists or general prac-
titioners can obtain an overview of e.g. all visits the patient made or received.
In the future also patients will be able to enter data concerning their physical
condition and basic measurements from home-monitoring devices. Based on
the incoming information the automatic generation of alerts can be enabled.
Conclusion: The use of certificates in combination with data encryption facil-
itates a secure interactive means of information transfer between the different
professions that is essential to improve the quality and availability of profes-
sional health care for the rapidly increasing number of patients.

938 CardioCardTM — A credit card-sized electronic patient
record: first experiences

A. Bernheim, C. Kaufmann, M. Keiser, P. Buser, M. Pfisterer, S. Osswald.
University Hospital, Cardiology, Basel, Switzerland

Background: The CardioCard°;, a Credit card-sized CD-ROM has been de-
veloped at the University Hospital of Basel to facilitate communication between
the Department of Cardiology and other physicians involved in the follow-up of
patients (pat). All the cardiologic data collected at the clinic (i.e. examination
reports, ecg signals, etc.) are stored on the card and secured by a code word.
This information system helps to improve outpatient management and to avoid
redundant examinations. Aim: The aim of the present study was to document
the first pat experiences one year after implementation of the C ardioCard© ;
and to evaluate possibilities of improvement. Results: 351 of the 536 pat who
received a CardioCard©; in 2001 replied to the questionnare. 55% have the
card always with them, 45% keep it at home. The majority of pat consider the
CardioCard©; a useful information system (74% useful versus (vs) 8% not use-
ful vs 18% no statement). 78% would even agree to share expenses. Only 5%
expressed concerns about data security. In contrast, 40% would fear insuffi-
cient data safety in case of a transmission by internet. During a mean observa-
tion time of 6.3 ± 3.1 months data were interrogated by 26% of the pat. Pat >
60 years used the card more frequently than those < 60 years (39% vs 19%).
Lack of equipment was the most common reason for not using the card (62%).
14% of primary care physicians obtained informations from the card. Technical
problems during interrogation of data occurred in 29%, mostly due to incor-
rect handling (22%). Conclusion: The majority of pat consider the electronic
patient record CardioCard©; a useful and safe information system. Despite the
short observation period the card has already been used in 26% of cases. Lack
of hardware, poor computer knowledge, and insufficient information concern-
ing purpose and features of the card are essential reasons for non-use. Thus, a
carefully directed instruction for the utilization of the card and better education
of concerned physicians are needed to establish the CardioCard©; in the daily
medical routine.
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P939 Increased platelet reactivity is associated with
restenosis 6 months after coronary angioplasty

O. Johansen', M. Brekke 2 , I. Seljeflot 3 , A.G. Semb 4 , H. Arnesen 5 . t Ullevaal
Uni. Hospital, Cardiolgy, Oslo, Norway; 2 Ullevaal Uni. Hospital, Cardiovasc.
Radiology, Oslo, Norway 3 Ullevaal Uni. Hospital, Center for Clinical Research,
Oslo, Norway; °Aker Uni. Hospital, Cardiology, Oslo, Norway; 5 Ullevaal Uni.
Hospital, Cardiology, Oslo, Norway

Restenosis occurs in 40-50% of patients treated with PTCA. No systemic drug
have convincingly reduced the rate of restenosis, except from one minor study
using antibodies against platelet derived growth factor (PDGF) showing reduc-
tion in the frequency of restenosis.
The present study was undertaken to investigate possible biochemical
changes, especially related to platelet function, in blood simultaneously sam-
pled from the aortic root (AR) and the coronary sinus (CS) during PTCA in
LAD.
Methods: Blood from AR and CS were drawn before, 1 and 15 minutes after
PTCA in 26 patients and the results related to the presence of restenosis 6
months later as evaluated by quantitative coronary angiography. Plasma lev-
els of PDGF and beta thromboglobulin (BTG) were analyzed with commercial
methods. Platelet counts (TRC) and hematocrit (HCT) were also measured.
Results: In blood from AR (Table 1), a significant increase in the levels of PDGF
was encountered 1 min after PTCA in the patients who developed restenosis
after 6 months. This difference in PDGF levels between patients with and with-
out restenosis was sustained after 15 min. The same pattern was seen in BTG
levels, whereas the other variables measured were unaffected during PTCA.
Significantly higher levels of TRC were observed in the restenotic group (ta-
ble). No statistically significant changes in the measured variables were found
in CS during PTCA.

Restenosis (n=14) 	 No restenosis (n=12)

Pre PTCA 1 min. after 15 min. after Pre PTCA 1 min. after 15 min. after

HCT vol % 	 35.8 	 34.3 	 35.5 	 37.7 	 36.6 	 37.0
TRC 5109/1 	 2036 	 198	 2071 	 167 	 163	 164
BTG 11-1/ml 	 43 	 1601	 11511 	 45	 93	 72
PDGF pg/ml 	 481	 2417'± 	 13671 	 825 	 1007 	 715

Median values. *p<0.05 for difference from baseline; 1p<0.05 for restenosis vs non restenosis;
N p<0.01 for restenosis vs non restenosis

Conclusion: Individuals who later presented with restenosis had a highly sig-
nificant increase in the levels of PDGF and BTG in the aortic root after PTCA,
and also significantly higher number of platelets. This points to a hyper reactive
state of platelets in patients prone to restenosis after PTCA, and these findings
may also strengthen the hypothesis that PDGF contributes to the process of
restenosis.

P940 Optimal management of neonates with large
ventricular septal defect and aortic coarctation

S. Di Filippo, F Sassolas, A. Bozio. HBpital Cardiovasculaire, Cardiologie
Pddiatrique, Lyon cedex 03, France

The aim of this retrospective study is to review our experience with large ven-
tricular septal defect (VSD) associated with aortic coarctation in neonates, in
order to assess outcome and to determine the optimal surgical option.
From 1990 to 2000, 44 neonates, aged 8 ± 7 days were referred for diagno-
sis of aortic coarctation associated with one large VSD. Aortic arch was hy-
poplastic in 35 cases (79.5%). All presented with congestive heart failure, se-
vere in 70% needing prostaglandines and mechanical ventilation. One patient
died from sepsis before surgery and 43 were operated on. First surgery was
performed at the age of 13.5 ± 12 days, and included: 9 complete reparative
surgery (group A), 10 isolated Crafoord operation (group B) and 24 Crafoord
associated with pulmonary banding (group C). Second surgery for closure of
VSD was performed later in group C (9.6 ± 9 months) than in group B (2.8
± 2 months). Overall mortality was 34%, higher in groups A (44.5%) and C
(37.5%) than in group B (20%). Four patients in group C (Crafoord with band-
ing) died before reoperation wheareas none in group B (Crafoord without band-
ing). Survival was 90% at 1 month, 83% at 6 months, 80% at 1 year and 79%
at 10 years. Aortic restenosis was observed in 11 cases (25.5%), 3 days to 10
months (mean 3.3 months) after surgery. The incidence of restenosis was not
different between the 3 groups; percutaneous aortic angioplasty was performed
in 5 cases (2 to 8 months postCrafoord, mean 3.8 months) and surgical aortic
repair in 2 cases, with no residual stenosis.
In summary, these results show that staged surgical treatment without banding
lead to a lower mortality despite earlier closure of VSD. It seems to be the best
surgical management for neonates with large VSD and aortic coarctation,

P941 Eustachian valve in adult patients: association with
interatrial communications and cerebrovascular
events: a TEE study on 306 patients

H. schuchlenz, G. saurer, W. Weihs. LKH-GRAZ, 2.Med., Graz, Austria

Background: The eustachian valve (EV) is a remnant of the embryonic right
valve of the sinus venosus, embryologically EV directs the oxygen-rich blood
from the inferior vena cava across the patent foramen ovale and into the sys-
temic circulation. The EV is seen in the majority of newborn infants but much
less frequently in adults studied by transthoracic echocardiography. However,
neither prevalence of EV in adult patients studied with TEE, nor cinical signifi-
cance of EV has been studied so far.
Purpose: We dertermined wheter this embryologic remnant is associated with
interatrial communications or clinical findings.
Methods: The frequency and size of the eustachian valve was studied in 306
consecutive patients undergoing TEE in search of cardiac sorce of embolism
after a cryptogenic stroke and in 95 consecutive control subjects without cere-
brovascular events. The prevalence of interatrial communications was studied
in all 308 patients by 2D-TEE, color-Doppler and contrast echo studies.
Results: VE was present in 182 of 306 patients (prevalence 59%). The mean
size was 1,1±0.5 cm, range 0.5-2,5 cm. The Eustachian valve was associated
in 70% with an interatrial communication (Correlation-coefficient r = 0.63; p <
0.001). The prevalence of interatrial communications was 31% in the control
group vs 61% in patients with presumed paradoxical embolism (p< 0.001).
Therefore VE prevalence was significantly higher in patients with presumed
paradoxical embolism 68% (143 of 211 pts) than in the control group 33%, (31
of 95 pts; p < 0.001). There was no significant difference in the size of the EV
between these groups.
Conclusion: Due to its association with interatrial communication, the Eu-
stachian valve is a frequent finding in patients with cryptogenic stroke. By di-
recting the blood from the inferior cava to the interatrial septum, persitence of
an EV may prevent spontaneous closure of PFO after birth. EV persistence in-
creases right to left shunting across interatrial communications which enhances
the chance of paradoxical embolisation.

P942 Percutaneous closure of Ostium Secundum ASD with
the HelexTM septal occluder — Results of a European
multicentre study

F. Maymone-Martins 1 , H. Sievert J Hesse, P. Ewert M Schneider',
M. Carminati 4 , A. Salmons, S. Qureshi 1 , J. De Giovanni 1 , N. Wilson 8 .

t Hospital de Santa Cruz, Cardiologia Pediatrica, Carnaxide, Portugal;
2Frankfurt, Munchen, Germany; 3Berlin, Germany; 4 Milano, Italy;
5Southampton, United Kingdom; 6London, United Kingdom; 7Birmingham,
United Kingdom; I Glasgow, United Kingdom

Background: The HelexTM septal occluder is made of ultrathin ePTFE mounted
on a wire frame of nitinol available in sizes between 15 and 35 mm, with 5 mm
increments. It is a non self-centering device inserted via a special 9F catheter.
A device/defect ratio of 1.8/1 to 2/1 is usually recommended. After deployment
it assumes the form of a flat, circular, soft double disk. Delivery can be de-
manding but the device can be repositioned and retrieved at any time prior
to release. Previous experience suggests that it represents a good alternative
for the percutaneous closure of Ostium Secundum ASD and Patent Foramen
Ovale.
The purpose of this study was to evaluate data collected in a European study
combining multiple centres aiming at further assessing the safety and efficacy
of the device for the percutaneous closure of Ostium Secundum ASD.
Methods: ASD percutaneous closure was attempted at cardiac catheterisation
performed under general anaesthesia and transesophageal echo guidance. All
patients (pts) in whom implantation was attempted were included in the study.
They were reviewed at 1, 6 and 12 months (M) with physical examination, ECG,
chest X-Rays, transthoracic echo and fluoroscopy.
Results: Implantation was attempted in 116 pts and achieved in 114 (98%).
Follow-up includes 111 pts (97%). Their ages ranged from 1 to 75 (mean 21)
years and weights from 8 to 102 (mean 43) Kg; 68% were female. Balloon
stretched diameters ranged from 5 to 21 (mean 13) mm; 18 pts had multiple
defects and 8 had septal aneurysms. Mean implant duration ranges from 61 to
939 (mean 401) days. Complete closure was noticed in 68% of the pts prior to
discharge, in 80% at 6 M (n=55) and in 89% at 12 M (n=35) the remaining hav-
ing trivial/small shunts. In 5 pts embolization occurred during the procedure or
within 24 hrs. Percutaneous retrieval was achieved in all, followed by the inser-
tion of a larger HelexTM in 2 and AmplatzerT"' in 3. The latter are not included in
the follow-up. Late wire fracture was noted in two pts, one of them having, had
surgical removal and ASD closure.
Conclusions: Percutaneous closure of Ostium Secundum ASDs can be safely
and efficiently achieved with the HelexTM septal occluder. Its advantages in-
clude a flexible, low profile ePTFE patch with little metal. It seems especially
convenient for ASDs with multiple orifices due to its non self-centring features.
Residual shunts have a low incidence and tend to decrease with time.
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P943 Impact of serum troponin-I elevation on long-term
survival following percutaneous coronary intervention

B.K. Nallamothu 1 , S. Chetcuti 2 , D. Mukherjee 2 , P.M. Grossman n , S. Werns 2 ,

E. Bates 2 , M. Moscucci 2 . 1 B1 F245 University Hospital, Division of
Cardiology, Ann Arbor, United States of America; 2University of Michigan,
Department of Internal Medicine, Ann Arbor, Michigan, United States of
America

Background: Large elevations in CPK-MB following PCI are associated with
decreased long-term survival. Results from studies using serum troponin-I (Tn-
1) - a more sensitive biomarker of myocardial injury - have been mixed.
Objective: To estimate the impact of Tn-I elevation on survival following PCI.
Methods: We collected clinical data on consecutive subjects undergoing PCI
from July 1997 to September 2000. Patients with acute ST elevation MI, non-
ST elevation MI, and baseline Tn-I elevations were excluded. Tn-I levels were
obtained 6 hrs and 12 to 24 hrs after PCI. Peak Tn-I levels were then used to di-
vide subjects into 5 groups: 1) G1 - Tn-I <2.0 ng/dl (< 1 x nl); G2 - >=2.0 to <6
ng/dl; G3 - >=6 to <10 ng/dl; G4 - >=1 0 to <16 ng/dl; G5 - >=16 ng/dI. Follow-
up data were collected at 1 mo and/or 1 yr after PCI. Using a Cox proportional
hazards model, we assessed for the impact of Tn-I elevation on survival adjust-
ing for age, gender, DM, CRI, smoking, CHF, prior MI/CABG, and procedural
factors (e.g., graft PCI, stent use).
Results: 1123 subjects undergoing 1611 PCIs were analyzed with a mean
follow-up of 301 days (SD, 147). Mean age was 64; 33% of subjects were
women, 25% had DM, and 60% had multivessel disease. 780 (69%) subjects
were in G1 based on Tn-I, 177 (16%) in G2, 68 (6%) in G3, 26 (2%) in G4,
87 (8%) in G5. After adjustment, only subjects in G5 had an increased risk of
death (hazards ratio, 2.3; P=0.012). Log-rank test for equality of survival func-
tions showed statistically significant differences between the groups (P=0.017)
(Figure).

Survival After PCI based on Tn-I.

Conclusions: Tn-I elevations following PCI are common, occurring in 31% of
cases. Sizeable Tn-I elevations (>8 x nl) - but not minor increases - are asso-
ciated with worse survival after PCI.

P944 Fetoscopic assistance improves alignment of
interventional devices during percutaneous
ultrasound-guided direct fetal cardiac punctures in
sheep

T. Kohl', M.A. GroBe Hartlage 2 , M. Westphal', D. Kienitz 1 , S. Aryee',
T. Buller', H. Van Aken 2 , U. Gembruch 3. 'Monster University Children s
Hospital, Department of Pediatric Cardiology, Munster, Germany; 2Monster
University Medical School, Department of Anesthesiology, Munster, Germany;
3 University of Lubeck, Department of Obstetrics & Gynecology, Lubeck,
Germany

Background: Difficulties with the alignment of interventional devices with the
fetal cardiac outflow tracts have contributed to the unsatisfactory technical suc-
cess rate of percutaneous ultrasound-guided balloon valvuloplasties in human
fetuses. The purpose of this pilot study in fetal sheep was to assess the poten-
tial of a fetoscopically assisted percutaneous procedure for achieving adequate
alignment with the fetal outflow tracts.
Methods: We studied a total of 4 fetal sheep between 92-102 days of ges-
tation (term=145 days). We percutaneously entered the amniotic cavity with
three trocars with an external diameter of 4 mm. Following the decision which
valve ought to be passed with interventional material, fetal posturing and fixa-
tion were performed employing fetoscopic instruments. Then, a 10 F phased-
array intravascular ultrasound catheter was inserted into the fetal esophagus for
fetal transesophageal echocardiography. Following these steps, one or more
ultrasound-guided direct punctures of the fetal heart using 16-18-gauge nee-
dles with trocar were performed. We tested adequate alignment with the right
or left ventricular outflow tracts by advancing a 0.014"-guide wire across the re-
spective semilunar valve, and recorded difficulties and complications from the
procedure.
Results: Fetoscopically assisted direct ultrasound-guided cardiac punctures
with optimum alignment with the outflow tracts were successfully achieved in
3 of the 4 sheep. Multimodal fetal TEE permitted imaging of the needle shafts
inside the fetal heart and placement of the guide-wires across the semilunar
valves in 3 of the 4 sheep. In one fetus, the needle was falsely oriented toward

the right ventricular inflow tract such that wire placement across the pulmonary
valve was not achieved. Because we lacked an arm (e.g. robotic arm) that
permits secure fixation and precise steering of the needle inside the small fetal
heart, the needle shaft dislodged in two fetuses resulting in hemopericardium,
profound bradycardia, and demise. The two other fetuses were born healthy at
term.
Conclusion: Fetoscopic assistance facilitates alignment of interventional de-
vices with the fetal outflow tracts during percutaneous ultrasound-guided direct
fetal cardiac punctures in sheep. This novel approach carries important poten-
tial to achieve balloon valvuloplasties in human fetuses as young as 16 weeks.
Yet, further efforts, incorporating surgical robotics, need to be undertaken for
securing and steering the interventional devices inside these tiny hearts.

P945 A substantial reduction in instrument size heralds
clinical introduction of fetoscopic fetal cardiac
interventions

T. Kohl', M. Westphal 2 , M.A. GroBe Hartlage 2 , D. KienitzI, S. AchenbachI,
T. Buller', H. Van Aken 2 , U. Gembruch 3 . 1 Monster University Children's
Hospital, Department of Pediatric Cardiology, Munster, Germany; 2Monster
University Medical School, Department of Anesthesiology, Munster, Germany;
3 University of Lubeck, Department of Obstetrics & Gynecology, Lubeck,
Germany

Background: Percutaneous intraamniotic insertion of 3-5 trocars that had an
external diameter of 8 mm was employed for fetoscopic cardiac interventions in
our early studies in sheep. Whereas the 8-mm-approach was instrumental for
assessing the feasibility and for the training of various fetal cardiac interventions
it might be associated with an increased risk for postoperative uterine contrac-
tions, premature rupture of membranes and premature delivery in the human.
Therefore, the purpose of our experimental studies was to reduce uterine and
chorioamniotic membrane injury from fetoscopic cardiac procedures by more
than 75% by operating through trocars with an external diameter of only 4 mm
and by modifying our technique of trocar support throughout the operations.
Methods: We studied a total of 15 fetal sheep between 68-103 days of ges-
tation (term=145 days). We percutaneously entered the amniotic cavity with
3-4 4-mm trocars. We analyzed the success of amniotic fluid exchange, amni-
otic insufflation, fetal visualization, and posturing, and tried to perform various
fetoscopic cardiac procedures (fetal thoracotomy, pacing, cardiac catheteriza-
tion, fetal transesophageal echocardiography, overdrive stimulation) using in-
struments and endoscopes with diameters ranging from 1.9-3.4 mm.
Results: Percutaneous fetal access was achieved in all sheep and did not
result in any fetal injury. Amniotic fluid exchange with saline followed by par-
tial insufflation of the amniotic sac with filtered air could be achieved through
the small trocars. In smaller fetuses weighing between 110-500 g the 1.9-mm
endoscope was sufficient for fetal visualization and posturing. Similarly, in fe-
tuses no larger than 1000 g the 3.4 mm endoscope was sufficient for the same
purposes. The small grasping pieces of both the 2.3 and 3-mm instruments
were too small for grasping the fetus. Fetal posturing was yet achieved in all
instances by using the instrument shafts. The desired fetal position was main-
tained by T-fasteners or stay sutures that were percutaneously inserted into the
amniotic cavity. Fetal thoracotomy, pacing, cardiac catheterization, fetal trans-
esophageal echocardiography, and overdrive stimulation were all possible via
the small trocars.
Conclusion: Maternal and fetal injury have now become minimal from feto-
scopic fetal cardiac interventions in sheep. Fetoscopic fetal overdrive stimula-
tion and cardiac pacing will now become clinically feasible in selected immature
human fetuses with life-threatening arrhythmias refractory to conventional ther-
apies.
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P946 Percutaneous aortic valve replacement with a
self-expanding stent — First animal results

M. Ferrari', G. Hellige 2 , M. Schlosser', K. Lang 3 , I. Frerichs', E. Mueller 4 ,

G. Eisold 5 , H.R. Figulla' . I University of Jena, Clinic of Internal Medicine Ill,
Jena, Germany; 2 University of Goettingen, Cardiac Center, Goettingen,
Germany; 3Schwalm-Eder-Kliniken, Clinic of Internal Medicine, Schwalmstadt,
Germany; I Fraunhofer Institute, Optic And Miniaturized Mechanics, Jena,
Germany; STranslumina GmbH, Hechingen, Germany

Background: Due to increasing number of elderly patients with relevant co-
morbidity surgical aortic valve replacement may be associate with an enor-
mous risk. Therefore, we evaluated the feasibility of transvascular aortic valve
replacement in animal experiments.
Methods: Pulmonary valves from pigs were sutured in a self-expanding stent
after low-pressure fixation in glutaraldehyde solution for 72 hours. The 6 cm
stent containing the biologiocal valve in its proximal part was implanted in 3
pigs (88-104 kg) by means of a 25F catheter. The catheter was introduced into
the left subciavian artery. By guidance of fluoroscopy and trans-oesophageal
ultrasound the valve was implanted orthotopic in the aortic position. During the
implantation, the original aortic valve was pushed against the aortic wall, and
the new valve was unfolded by the self expanding stent in the same moment. It
was possible to replace the aortic valve in the beating heart without any compli-
cation or even relevant drops in blood pressure. Under standard hemodynamic
monitoring we infused dopamine with doses of 5 µg/kg/min., 10 gg/kg/min.,
and 15 µg/kg/min.
Results: Cardiac output increased from 3,8 to 9,7 I/min., and the blood pres-
sure rose from 96/54 mmHg to 138/111 mmHg respectively. The maximal peak
to peak pressure gradient measured by repetitive catheter pullbacks from the
left ventricle to the aorta trough the valve carrying stent increased from 0-2
mmHg at rest to 5-8 mmHg under infusion of dopamine. At the end of the acute
experiments, all pigs were sacrificed by intra-coronary injection of potassium
chloride after 5 hours post transvascular aortic valve replacement. The chest
was opened and the left ventricle and the ascending aorta was carefully dis-
sected. There were now signs of damage of the implanted biological valves. We
did not observe any perforation of the aortic vessel wall, neither any obstruction
of the coronary ostiums by the stent.
Conclusion: This study proves the feasibility of trans-vascular aortic valve re-
placement in the beating heart. However, further diameter reduction of the
implantation-catheter-device, and additional chronic animal experiments are
necessary before this technique might be an alternative for aortic valve re-
placement in multi-morbid patients.

P947 Treatment of pseudoaneurysms of the femoral artery
by thrombin-injection: the German multicenter registry

H. Sievert', W. Pfeil 2 , O. Pusankov 2 , A. Baser 2 , A. Fach 2 , R. Jacksch 3 ,

M. Kotzerke 4 , J. Selbach 5 , M. Conze 6 , P. Meyer 7 , J. Demharter 8 . ' Frankfurt,
Germany; 2 Cardiovascular Center Bethanien, Frankfurt, Germany; 3St
Vincenz Krankenhaus, Essen, Germany; 4Hegau Klinikum, Singen, Germany;
5 Caritas Krankenhaus, Bad Mergentheim, Germany, - 6Klinikum Fulda,
Germany; 'Kreisklinik Mindelheim, Germany; 8Klinik f. Diagnostische
Radiologie, Zentralklinikum Augsburg, Germany

Background: latrogenic pseudoaneurysms of the femoral artery after catheter
interventions can be treated by surgery or ultrasound guided compression.
Thrombin injection into the aneurysm had been proposed as an alternative.
Methods: In consecutive 145 patients (age 68 ±11.3 years), a pseudoa-
neurysm of the femoral artery diagnosed 1 to 30 days (Median: 2 days) after
catheterisation via the femoral artery was treated by local injection of thrombin
solution (Thrombin Topical U.S.P. in 134 patients; Beriplast Combiset HS in 10
patients; Duett Haemostat in 1 patient). The mean diameter of the aneurysm
was 2.8 ±1.1 cm.
Results: Thrombin solution (0.03 to 2.1 ml, mean 0.6 ± 0.6) was slowly in-
jected under ultrasound guidance. In all cases, this led to immediate thrombus
formation within the aneurysm. However, in 4 patients, a second thrombin injec-
tion and in 2 patients a third injection of thrombin was necessary. One patient
experienced mild fever. Three patients later needed surgical removal of the
resulting hematoma, one patient needed surgery for recurrent bleeding (un-
eventful). No other complications occurred. Follow-up duplex studies revealed
no recurrences.
Conclusion: latrogenic pseudoaneurysms of the femoral artery can easily and
effectively be treated by direct ultrasound-guided thrombin injection. In this mul-
ticenter registry the complication rate of thrombin injection was low, although
the initial learning curve was included in all centers.

P948 No impact of type of contrast medium on MACE in
unselected randomized patients undergoing coronary
stenting with appropriate antiplatelet therapy

G.B. Danzi 1 , C. Capuano' , M. Sesana' , R. baglini 1 , E. Quaini 2 . 'Casa di
Cura Poliambulanza, Interventional Cardiology, brescia, Italy; 2 Casa di Cura
Poliambulanza, Cardiac Surgery, Brescia, Italy

Background: The influence of type of contrast medium on ischemic compli-
cations after coronary scenting is still controversial. The aim of this study was
to assess the impact of an ionic low-osmolar, and two different nonionic con-
trast media on major adverse cardiac events at 30 days in unselected patients
undergoing coronary intervention with the use of new generation stents and
appropriate antiplatelet agents.
Methods and Results: Nine-hundred and twenty eight patients treated with
stent implantation were allocated to receive ioxaglate (306 patients) iopami-
dol (314 patients) and iopromide (308 patients). Most of these patients (55%)
had an acute coronary syndrome. Glycoproteins Ilb/Illa inhibitors were used in
33% of cases. All of the patients were taking aspirin and ticlopidine for 1 month
after the procedure. The primary endpoint, a composite of major adverse car-
diac events at 30 days after stenting was not statistically different among the
three groups (ioxaglate 3.6%; iopamidol 2.5%; iopromide 5.5%; P=0.15). Ad-
verse drug reactions occurred more frequently in the ioxaglate patient group
(4.6% vs 1.6% vs 0.6%; P=0.001). At multivariate analysis diabetes mellitus
(P=0.001), intracoronary thrombus (P=0.007), multivessel CAD (0.01), and the
length of the stented segment (P=0.03) were independently correlated to ad-
verse outcome at 1 month.
Conclusions: In this unselected patients population who was treated with new
generation stents and with an appropriate antiplatelet therapy no significant
differences in terms of 30-day major ischemic complications were observed
among patients receiving either ioxaglate, iopamidol or iopromide. These data
seem to suggest that the type of contrast medium do not adversely effect stent
patency.
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P949 Isolated local complications at the PM implant site are
infectious complications

D. Klug' , F. Wallet', C. Marquis', C. Kouakam 1 , D. Lacroix', S. Kacet' .
'University of Lille, Dept. Cardiology A, Lille, France; 2 University of Lille,
Bacteriology Dept., Lille, France

Local symptoms on the PM site can be associated with infection leading to
leads extraction or due to mechanical problems requiring no extraction. Patients
with isolated local symptoms is a population in which a mechanical complica-
tion is often evocated, but local infection is a possible mechanism. We have try
to answer at 2 questions: What is the proportion of infection in this population?
And what is the optimal management of this PM complication?
Methods: In a prospective study of suspected PM infection with 224 patients
included, 132 patients (45%) (68 ± 18 yo) were referred to our institution for
local symptoms on the PM site. We have studied a sub-population of patients
with isolated local symptom defined as 50 patients hospitalized for local symp-
toms without fever, pulmonary symptoms, biologic marker of inflammation or
anomalies disclosed by transesophageal echocardiography. All the implantable
material (PM and leads) were systematically extracted.
Results: Only 4 patients with isolated collection of puriform liquid had negative
lead cultures. In the remaining patients lead cultures were positive on the extra
vascular portion. Moreover lead cultures on the intra-vascular part were pos-
itive in 31/43 (72.1%). After a follow-up of 24+17 months, recurrences of the
infection occurred in 2/50 (4%) patients with isolated local symptoms. Infection
recurred in 2/7 (28%) patients without complete removal of the leads.
Conclusion: Isolated local symptoms are associated with PM infection. The
extravascular part of the leads but also the intravascular parts are infected.
Consequently, the management of this complication, even when apparently
confined to the pulse generator implantation site, should include the extrac-
tion of the entire system. A recurrence rate of 28% in patients whose lead was
not completely extracted strongly supports this recommendation.
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P950 Usefulness of intracardiac echography to monitor
transvenous lead extraction procedures

G. Arena, M.G. Bongiorni, E. Soldati, C. Nardi, R. Dell'Anna, F. Baldi,
M. Mariani. University Cardiology, CardioThoracic Dpt, Pisa, Italy

Transvenous lead removal is an effective technique, but possible life-
treathening complications may occur, which require careful monitoring and fast
diagnosis. The availability of information about 1) the condition of the intravas-
cular part of leads, 2) the presence and extension of adhaerences to the ve-
nous wall, 3) the dimension of vegetations and their relation with the cardiac
structures, may be very helpful to plane the removal procedures. Intracardiac
Echography (ICE) has proven useful in the field of interventional arrhythmology
and cardiac catheterization. The aim of our study was to evaluate the useful-
ness of ICE during transvenous lead removal procedures.
Materials and Methods: ICE was performed in 48 patients (35 men, mean
age 66.3 years) who underwent removal of 90 leads (84 pacing, 6 defibrillating)
due to Class 1 (37 pts) and Class 11 (12 pts) indications. The procedures were
performed using the Cook Extraction kit (Cook Vascular Inc., Leechburg, PA,
USA). ICE was performed using a 9 French 9 Mhz catheter, connected to Clear
View Ultra EC 1003 ultrasound console (Boston Scientific Corp., S. JosE, CA,
USA).
Results: the removal of leads was completed in all the patients. ICE allowed
clear visualization of the leads and their adhaerences to the venous wall such
as monitoring the dilation by sheaths, and the relation between the sheaths
and the anatomical structures. Vegetations were observed in 66% of pts with
systemic infection while Transesophageal Ecocardiography was positive in 33%
of these pts. During the removal procedure, the position of the vegetations and
their relation with the dilating sheaths were easily monitored. No complication
related to the use of ICE was observed.
Conclusions: transvenous lead removal represents another field of application
of ICE. Our experience confirmed the usefulness of this imaging technique in
guiding the procedure and monitoring the possible complications.

P951 Monoclonal or polyclonal origin of pacemaker lead
infection

D. Klug' , F. Wallet', C. Marquie' , R. Courcol 2 . ' University of Lille,
Dept. Cardiology A, Lille, France; 2 University of Lille, Bacteriology Dept., Lille,
France

The notion of poly microbial infection is particularly important for anti microbial
therapy and blood culture interpretation. We have looked at the leads cultures in
224 patients included in a prospective study on PM lead infection to determine
if PM lead infection was due to a single or to several different microorganisms.
A same species could have different clonal origins, so we have more precisely
compared the DNA by pulse field gel electrophoresis (PFGE) of the coagulase
negative Staphylococcus (CNS) recovered on leads in 15 patients.
Results: In 12,3% of patients no microorganism was found on the leads. An
homogeneous lead cultures with the same microorganism cultured on the both
extra vascular and intra vascular parts of the leads were found in 88.5% of the
positive lead cultures. The extra vascular and the intra vascular parts of the
leads were infected in 99.4% and 92.9%. Infection was due to Staphylococcus
epidermidis and CNS in 66.0% and 29.5% respectively. Infection was poly mi-
crobial in 25.6% of cases. PFGE confirmed the monoclonal origin of species
recovered on the different parts of the leads in 70.8% of the microorganism.
The results of lead cultures were independent of the initial presentation (sys-
temic infection or isolated local symptoms)
Conclusion: whatever the initial clinical presentation of PM lead infection we
found the same lead culture results with infection by a CNS of both the extra
vascular and intra vascular part of the leads. We can hypothesize a common
mechanism of infection. In 25.6% of patients several species of microorganisms
were found, and a same species could have a plolyclonal origin. This result is
important for blood culture interpretation and PM lead infection management.

P952 Infected pacemaker lead extraction by means of an
electrosurgical dissection sheath

J. Sperzel 1 , T. Schwarz 2 , C. Reinert, W. Ehrlich z, G. Siemon 1 , J. Goetzke 3 ,

H.F. Pitschner' . 'Kerckhoff Heart Center, Cardiology, Bad Nauheim,
Germany; 2Kerckhoff Heart Center, Surgery, Bad Nauheim, Germany;
3 Guidant, Cardiac Rhythm Management, Brussels, Belgium

Introduction: Extraction (E) of infected pacemaker leads (L) is a difficult
and dangerous procedure. It is influenced by the fixation mechanism (ac-
tive/passive) and anatomic position (atrial/ventricular) of the L and the period
of time the L were implanted. A new bipolar electrosurgical dissection sheath
(EDS, Cook Vascular Inc., Leechburg, USA) was evaluated with regard to
safety and complications.
Methods: The E was preceded by various examinations (especially a transoe-
sophagal echocardiography TEE). After preparation and cutting of the infected
L a locking stylet (LS, Liberator, Cook Vascular Inc., Leechburg, PA USA)
was introduced. A combination of an outer sheath (OS) and a 9F or 11 F EDS
was pushed forward over the L. Radio frequency (RF) energy (50W) was ap-
plied by means of two electrodes on the tip of the EDS if needed. A standard
electrosurgical generator and an adapter were used together with the EDS.
During the procedure the patient was continuously monitored by means of TEE
in order to allow an instant reaction to early complications (rupture, tampon-
ade). Cardiopulmonary bypass possibilities were always in standby. Follow up
examinations were done after 24h, 3 and 30 days.
Results: 25 L (9 passive and 16 active fixation) were extracted in 14 patients.
Mean time from implant to E of the L was 8,2±4,1 years. All L were removed
transvenous without complications. Mean E duration was 9,5±7,8 min with an
energy release for 1,8±2,0 min. Fluoroscopy time is not listed on purpose as 11
of 14 patients received a new pacemaker system during the same procedure.
No complications referring to the E were observed in any patient up to 30 days
after the procedure. Two patients showed minor formations of haematoma in
the region of the device pocket without the need of any surgical intervention.
Conclusion: A safe use of the EDS for E of infected, transvenous L was doc-
umented. Especially the possibility of mechanical push by means of the LS,
the passive mobilization of the L with the OS and the application of RF energy
by means of the EDS itself are allowing to push the system forward even un-
der difficult anatomic circumstances such as stenosis or venous caliber steps.
The distinct visibility of the distal pair of electrodes is a big advantage in terms
of ease of use and an increase of safety because it allows the user to align
the direction of energy release away from the vessels' wall to a more central
axis of the lumen. When the energy is released circularly like it is known from
laser based methods the danger of creating vascular lesions seems to be much
higher.

P953 The medical virtual reality lead implant simulator
(VRLIS), a novel tool for education and practice of
implant procedures

L. Binner 1 , H. Retzlaff 2 . 1 University of Ulm, Internal Medicine 11- Cardiology,
Ulm, Germany; 2Medtronic, Dusseldorf, Germany

Introduction: Precise lead placement is mandatory in pacing therapy. Addi-
tionally, optimization of hemodynamics reqires special lead positions in the right
and left heart. The Virtual Reality Lead Implant Simulator (VRLIS) can be used
to practice the positioning of leads forStandard antibradycardia implants as well
as left heart leads for heart failure therapy. VRLIS consits of a computer with a
heart and lead model software and an interface device allowing the simulation
of the handling of transvenous pacing leads at implant. The mechanical user
interface mimics the lead, inserted into a vein at the implant site. The interface
translates the user interaction with the lead or catheter and stylet into electri-
cal input to the simulation software on a computer. The simulation software is
based on a model of the selected lead, catheter and/or stylet and a model of
the heart. Force feedback can be provided to simulate friction, entanglement
or fixation of a lead. A computer display shows the ECG and the x-ray view of
the respective implant situation. Different x-ray views (frontal, LAO,RAO) can
be chosen, x-ray is operated by foot pedal. PSA-measurements can be taken,
on-screen simulation of different stylet shapes is possible.
Method: The acceptance of VRLIS was evaluated during the meetings of the
national pacing societies of Germany and Switzerland in 2001. Experienced
physicians were asked to perform two virtual implants and to fill out a ques-
tionnaire. In addition, the educational effect of VRLIS was tested in community
hospitals of both countries.
Results: The quality of simulation was rated by numbers from 1(poor) to 10
(excellent): lead handling 8.0 (6-9), stylet handling 8.0 (5-10), x-ray 9.4 (8-10),
ECG/PSA 8.1 (3-10). All physicians trained in the community hospitals reported
improvements of lead handling.
Conclusion: The VRLIS system provides a realistic impression of the lead
handling during an implant simulation. VRLIS is a new, cost-effective method
of accomplishing physician training/education.
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P954 A new fiberoptical sensing system for the registration
of changes in right ventricular contraction pattern and
haemodynamics under ischaemia

A. Kloppe', A. Prenger-Berninghoff 1 , S. Muller 2 , M. Hexamer 2 , C. Drewes',
A. Mugge 1 , J. Werner 2 . ' St. Josef-Hospital, Cardiology, Bochum, Germany;
2Ruhr-University, Biomedical Engineering, Bochum, Germany

Purpose: In the electrical therapy of patients with symptomatic arrhythmia it
is the objective to restore the physiologic performance as close as possible. It
is desirable to achieve information about the inotropic status in addition to the
electrical information of the heart. Therefore we developed a new fiberoptical
sensor system for measuring heart contraction.
Method: For this study we used 6 normal hearts from adult German farm pigs.
They were reperfused in an experimental set up with autologous blood for iso-
lated biventricular working heart function. The blood volume and the preload
pressures were kept constant and the new fiberoptical sensor system was
placed in the left as well as in the right ventricle. The light which was emit-
ted into the fiber was being reflected at the mirrored tip located in the heart.
The contraction of the heart during each cycle caused bends of the fiber which
lead to optical attenuation. All hearts were paced just above the intrinsic rate for
constant heart rate during study period. The right coronary artery (RCA) was
ligated proximally. The hemodynamic data were measured consistently.
Results: The sensor signal showed cyclic alterations with typical light attenu-
ation during systolic contraction and an increase in signal amplitude during di-
astolic relaxation. It also showed a fast reaction to the contraction behavior and
could be measured as a beat to beat change. Approximately 10 minutes after
RCA occlusion the RVP has dropped by 34 ± 6%, the LVP stayed nearly con-
stant. The pulmonary flow dropped by 38 ± 7%.  At the same time the fiberopti-
cal signal amplitude of the right ventricle dropped by 16 ± 5%, the fiberoptical
signal in the left ventricle diminished only by 5 ± 4%. None of the hearts de-
veloped ventricular fibrillation directly after coronary artery occlusion but in 3
cases the rhythm converted into fibrillation 15 to 20 minutes after interruption
of myocardial perfusion.
Conclusion: The fiberoptical signal is a fast reacting, beat to beat measurable,
non electrical signal for registrating heart contraction. It shows a close correla-
tion to the ventricular performance respectively to each ventricle.

P955 Correlation of device-based intra-thoracic impedance
and patient fluid status during intravenous diuretic
therapy in acute CHF

C.M. Yu', L. Wang 2 , E. Chau 3 , W.F. Lama, M.O. Tang', H. Lin', S.L. Kong',
C.P. Lau 1 . ' Univ. of Hong Kong, Queen Mary Hospital, Hong Kong, China;
2Medtronic, Inc., Minneapolis, United States of America; 3Grantham Hospital,
Hong Kong, China

Background: In patients (pts) with congestive heart failure (CHF), fluid over-
load may lead to hospitalization due to pulmonary congestion/edema. Monitor-
ing of the amount of fluid retention is helpful to refine treatment and reduce
hospitalizations. As fluid accumulates in the thorax, impedance is expected to
decrease. Based on the preliminary results from an ongoing study, monitoring
of intra-thoracic impedance (Z) using a pacemaker has been shown to provide
early "warning" of impending acute CHF decompensation requiring hospital-
ization. During CHF hospitalization, the increase in Z correlated well with the
reduction of pulmonary capillary wedge pressure (PCWP), demonstrating Z as
a measure of pt's congestion. This data analysis aimed to look at the Z changes
as a result of the intravenous diuretic therapy in these pts during CHF hospital-
ization.
Methods: Eighteen CHF pts with NYHA class III-IV (mean age 71±11 years,
14 male) received a special single chamber pacemaker (Medtronic Inc., Min-
neapolis, MN) with a defibrillator lead. Z was measured between the right ven-
tricular electrodes and pacemaker can, and averaged to eliminate respiratory
and cardiac influences. When the pts were hospitalized due to CHF, Z was
measured every 30 min., hemodynamic intervention with PCWP measurement
was performed, and the fluid status of the pts was carefully monitored. The
maximum changes of Z and PCWP, as well as urine output (UO) and fluid in-
put/output (FIO) as a result of intravenous diuretics (20-80 mg of frusemide)
were calculated within the 6 hours of the therapy and averaged.
Results: Of the 16 survivors with a mean follow up of 7.9±6.1 months, 8 were
hospitalized with PCWP measurement. As expected, Z increased while PCWP
decreased significantly along with significant volume reductions (FIO/UO) after
intravenous diuretic therapy. The increase in Z inversely correlated with FIO
(r=-0.95, p=0.0003) and UO (r=-0.92, p=0.009).

PCWP Change (mmHg) UO (ml) FIO (ml) Z Increase (ohms)

-3.5±4.7 (p=0.03)	 -958±497' 	 -656±580" 	 6±4.5%'

p<0.01; ": p=0.015

Conclusion: Within 6 hours of intravenous diuretic therapy, the increase in Z
closely reflects the pt's fluid balance (FIO) and diuresis. The data further vali-
dates the pacemaker-based Z as a valuable surrogate measure of fluid status
in CHF pts.

P956 1 Peak endocardial acceleration responds as first heart
sound to variation of atrioventricular delay

J. Victor', J.M. Dupuis', G. Gaggini 2 , A. Kobeissi 2 , L. Vitali 2 , F Rouleau',
G. Leftheriotis 3 . 1 University Hospital ofAngers, Department of Cardiology,
Angers, France; ZSorin Biomedica CRM, R&D, Saluggia, Italy; 3Faculte de
Medecine, Laboratoire de Physiologie, Angers, France

Background: PEA[ is defined as the Peak Endocardial Acceleration during the
isovolumic contraction phase of the cardiac cycle. Previous works showed good
correlation between PEAT and LVdP/dt max, as well as its dependence on AV
Delay. A similar dependence of First Heart Sound (Si) on AV Delay is also
known.
Study Objective: To demonstrate the relationship between PEAT and Si ampli-
tudes with respect to variations in paced/sensed AV Delay.
Methods: On 7 patients (age 81±4y,3M) with high degree AV Block, simulta-
neous recordings from a phonocardiograph and an intracardiac accelerometer
(BEST, Sorin Biomedica, Italy) were taken during execution of an AV Delay
Scan (60 to 300ms, step=30ms, 60 cycles/step), in DDD (90BPM) and VDD
mode. PEAT and Si were calculated cycle-by-cycle and averaged for each AV
delay. PEA[ vs. Si correlation analysis was performed after normalization to
individual mean value of PEAT.
Results: Correlation for DDD mode was r=0.82, p<0.0001; for VDD mode was
r=0.89, p<0.0001 (see figures)

Conclusion: This study demonstrates a high and significant correlation be-
tween PEAT and Si. Si measurement by an implanted sensor are inherently
stable and accurate.

P957 Comparison of atrial pacing from different single and
dual sites: does the P-wave duration represent total
atrial activation time?

S. gozolits 1 , G. Fischer 2 , F Hanser 2 , T. Berger', O. Pachinger', B. Tilg 2 ,

F. Hintringer', F.X. Roithinger'. 'University Hospital Innsbruck, Department of
Cardiology, Innsbruck, Austria; 2 Technical University, Department of
Biomedical Engineering, Graz, Austria

Background: The effect of dual site pacing for prevention of atrial fibrillation
may be due to synchronization of right and left atrial activation. Little is known,
however, about the correlation between P wave duration on the surface ECG
(PWD) and endocardial total atrial activation time (TAT).
Methods: Fifteen patients without structural heart disease (9 female, 6 male,
age 45±14) were studied, following ablation of supraventricular arrhythmias
(AVNRT, n = 11; WPW, n = 4). Single site pacing [high right atrium (HRA),
coronary sinus ostium (CSos), distal coronary sinus (CSd), high right atrial sep-
tum (Bachmann's bundle, BB)] and dual site pacing (various combinations) 10
bpm above sinus rate, and recording was performed, using standard multipolar
catheters. The 65-lead body surface ECG was recorded simultaneously. En-
docardial TAT was assessed offline (stimulus - last bipolar recording). The re-
spective PWD was assessed visually after baseline correction, using the body
surface root-mean-square plot and the 65-channel summary plot (stimulus -
end P wave).
Results: The PWD was 121±15 ms during pacing in HRA, 108±9 ms dur-
ing pacing in CSos (P<0,01), 126±14 ms during pacing in CSd (P<0,01), and
96±12 ms during pacing from BB (P<0,01). The PWD during dual site pac-
ing (HRA+BB = 91±14 ms, HRA+CSos = 96±7 ms, HRA+CSd = 90±7 ms,
BB+CSos = 91±9 ms, BB+CSd = 96±12 ms) was not significantly different as
compared to pacing from BB. Pacing from BB resulted in the shortest TAT of all
single sites (81±15 ms), compared to pacing in HRA (112±16 ms; P<0,01), in
CSos (90±16 ms; P=0,165), and in CSd (123±17 ms; P<0,01).
Conclusions: 1) The 65-lead ECG allows for precise measurement of the
PWD during pacing from all single as well as dual atrial sites; 2) surface PWD
correlates with endocardial TAT; 3) BB pacing results in the shortest PWD from
all single pacing sites and is comparable with dual site pacing; 4) these find-
ings may have implications for selecting the mode and predicting the effect of
preventive pacing in patients with atrial fibrillation.
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P958 Comparison of long-term performance of VDD
pacemakers to DDD pacemakers

T. Maounis 1 , G. Kourgiannides 2 , G. Poulos 1 , V. Vassilikos 1 , A. Manolis 3 ,

D.V. Cokkinos 1 . 1 Onassis Cardiac Surgery Center, 1st Dpt of Cardiology,
Athens, Greece; 2Onassis Cardiac Surgery Center, 1st Cardiology, Athens,
Greece; 3Patras University, Cardiology Dpt, Patras, Greece

Introduction: The aim of the present study was to compare the long-term per-
formance of VDD pacemaker(PM) implantation to DDD PM in patients(pts) with
heart block and free of chronotropic incompetence.
Methods: We studied the long term performance (mean 3 years) of VDD PM
in 23 pts(mean age 75±12 years, 14 male 9 female) (group I) to 23 matched
pts (age 75±10 years,14 male, 9 female) with DDD PM (group II). In both study
groups, the indication for implantation was 2nd or 3rd degree AV block in the ab-
sence of chronotropic incompetence. Satisfactory sensing and pacing thresh-
olds were achieved at the implantation procedure in both groups. At a long
term follow-up we defined the pacemaker performance as satisfactory when
adequate atrioventricular synchrony was preserved. We use the following crite-
ria as a marker of unsatisfactory long term performance in both study groups:
1) low P wave defined as less than double of the minimun programmable atrial
sensitivity (PAS), resulting in suboptimal p wave sensing, 2) the onset of chronic
atrial fibrillation (cAFib). Additional criteria suggestive of unsatisfactory perfor-
mance were in group I, low sinus rate resulting in more than 20% of VVI pacing,
as well as high atrial capture threshold defined as more than half the maximum
atrial output in group II. Chi-square test was performed to compare the long
term performance in both groups.
Results: The two study groups had a similar mean follow-up (56±18 m in group
I and 62±21 m in group II). More pts in group I had unsatisfactory performance
(9 pts in group I vs 2 pts in group II)(p<0.05). In detail, the incidence of chronic
atrial fibrillation was 4/23 (17.4%) in group I compared to 1/23(4.3%) in group II
(p<NS). The incidence of low P wave, as defined previously, was 3/23(13%) to
0/23(0%) respectively (p<NS). Two pts in group 1 (8.7%) had more than 20%
VVI pacing. One patient (4.3%) in group it had high atrial capture threshold.
Conclusions: According to our data DDD pacing is superior to VDD pacing in
pts with high degree AV block. There is no justification for the use of VDD pacing
in this group of patients. The higher incidence of atrial fibrillation in patients
with VDD pacing cannot be excluded. Further studies should be carried out to
elucidate this issue.

P959 Outcome and costs with an indication-optimized
pacemaker selection: a prospective randomized study

C.H. Kaufmann, B. Scheer, A. Remondino, P.H. Weiss, T. Cueni, T.A. Cron,
S. Osswald. Kantonsspital Basel, Cardiology, Basel, Switzerland

Background The selection of the optimal pacemaker system (PM) depends
on the index arrythmia (sick sinus syndrome (SSS), AV block (AVB), atrial fib-
rillation (AF) and in the near future more and more on cost-effectiveness. Data
regarding quality of pacemaker therapy versus costs are missing so far.
Methods All pts. who received a PM between 7/99 and 8/01 in the univer-
sity hospital of Basel were randomized to group A (system choice according to
NASPE Guidelines) or B ("optimized" system choice: AAI in isolated SSS and
Wenckebach point >120/min. and not more than isolated left anterior hemi-
block; VDD in AVB with chronotropic competence; otherwise DDD or VVI) or
were treated open labeled (OL). Primary end points were death, heart failure
(CHF), stroke (CVI), AF or angina (AP), secondary endpoints were costs. Anal-
ysis was performed on a intention-to-treat basis.
Results Out of 281 pts. receiving a PM (age 74±14y, 57% men) 94 (34%)
were randomized to A and 104 (38%) to B. 83 (29%) were treated OL due to
emergencies, physician's or patient's preference or concommitant studies. Re-
garding indications (symptoms and ecg-diagnosis) A and B were comparable
as was OL (syncope 41%, dizzyness 34%, bradycardia 17%, prophylactically
10%, CHF 9%/I AVB or bundle branch block 55%, SSS 28%, AVB and SSS
10%, AF 15%; all p>0.1). In accordance with the protocol pts with AVB in A
got more DDD systems (30 vs 5) and in B more VDD (46 vs 3), with SSS in
A more DDD (23 vs 10) and in B more AAI (15 vs 1), all p<0.0001. In bin-
odal disease (AVB and SSS) 9 DDD and 2 VVI were implanted in each group,
in AF 16 vs 11 VVI respectively (p>0.6). Complications did not differ between
groups (hematoma (1 vs 3), pneumothorax (1 vs 1), dislocation (1 vs 3), re-
vision (3 vs 6), p>0.3). Average follow-up was 351±228d. Neither mortality
differed significantly (10 vs 13, log rank 0,5 (LR)) nor the combined endpoint
of CHF/AP/Dyspnea (LR 0,9), nor did CVI and impaired exercise tolerance (LR
0,6). AF was even slightly increased in A (LR 0,02). Implant costs were reduced
significantly in B (on average 16% or 1900 EUR/pt., (p<0.001).
Conclusion With our "optimized" selection of the PM-system implant costs
could be reduced significantly, without a detectable impairment regarding pri-
mary end points death, heart failure, angina or exercise tolerance during ly
follow-up.

P960 Interatrial septum pacing guided by three -dimensional
intracardiac echocardiography

T. Szili-Torok, G.P. Kimman, M.F. Scholten, N. Bruining, J. Ligthart,
P. Klootwijk, J.R.T.C. Roelandt, L.J. Jordaens. Thoraxcentre, Rotterdam,
Clinical Electrophysiology, Rotterdam, Netherlands

Background: Interatrial septum (IAS) pacing may be beneficial for the preven-
tion of paroxysmal atrial fibrillation. Currently, the IAS pacing site is indirectly
selected by fluoroscopy and P-wave analysis. The aim of the present study
was to develop a novel approach for IAS pacing using intracardiac echocar-
diography (ICE). Methods: Cross-sectional images are acquired during a pull-
back of the ICE transducer from the superior vena cava (SVC) into the inferior
vena cava by an ECG- and respiration-gated technique. Both atria are then
three-dimensionally (3D) reconstructed. Using an "en face" view of the IAS the
desired pacing site is selected, which serves as a reference point for creat-
ing a horizontal two-dimensional (2D) template. Real-time, 2D images are then
used to guide the implantation of the atrial pacing lead. After lead placement
and electrical testing another 3D reconstruction is performed to verify the final
lead position. Results: Thirteen patients were included in this study. IAS pac-
ing was achieved in all patients including 6 suprafossal (SF) and 7 infrafossal
(IF) lead locations all confirmed by 3D imaging approach. The mean duration
of the atrial lead implantation time and fluoroscopy time were 70±48.9 min
and 23.7±20.6 min, respectively. IAS pacing resulted in a significant reduc-
tion of the P-wave duration as compared to sinus rhythm (98.9±19.3 ms vs.
141.3±8.6 ms; p<0.002). SF pacing showed a greater reduction of the P-wave
duration than IF pacing (59.4±6.6 ms vs. 30.2±13.6 ms; p<0.004). Conclu-
sions: 1. Three-dimensional ICE is a feasible tool for guiding IAS pacing. 2. 3D
ICE allows selection of the optimal anatomical pacing site. 3. These data sug-
gest that the SF pacing site is preferable for pacing the IAS as it results in the
shortest P-wave duration.

P961 Effect of DDDRP pacing in patients suffering from
symptomatic sick sinus syndrome and paroxysmal
atrial fibrillation

I.Fernandez Lozano I, J. Roda 2 , E. Selva 3 , J.M. Ferrero, F. Andrade 5 ,
J. Errejon 6 , J. Toquero 6 , J. Marquez s. 1 Clinica Puerta de Hierro, Cardiologia,
Madrid, Spain; 2Hospital General, Cardiology, Valencia, Spain; 'Hospital
General Gomez Ulla, Cardiology, Madrid, Spain; 'Hospital Txagorritxu,
Cardiology, Vitoria, Spain; 'Hospital Merida, Cardiology, Merida, Spain;
6 Clinica Puerta de Hierro, Cardiologia, Madrid, Spain

Introduction Algorithms designed to prevent the occurrence of episodes of
Paroxysmal AF, have become available for clinical practice. Several studies
have described the high incidence of paroxysmal AF in patients with Sick Si-
nus Syndrome (SSS). This study will primarily focus on patients with SSS to
show the efficacy of the preventive pacing algorithms available in the Vitatron
DDDRP pacemakers.
Methods: This is a prospective, non-randomized, multi-center trial. Patients
are eligible if they have SSS with or without pre-existing paroxysmal AF. Study
procedures were based on the following steps:
1.Maturation phase of 2 weeks.
2. A monitoring phase of 1 month for monitoring the occurrence of AF and the
individual onset mechanisms. The cardiac stimulator is programmed to stan-
dard dual chamber pacing with the preventive pacing algorithms OFF.
3. During the preventive pacing phase the algorithms were programmed based
on the analysis of the AF diagnostics. The third and subsequent follow-ups are
used to assess the efficacy of the therapy and optimise it further.
Results: From April 2000 to April 2001, 68 patients (33 m, 35 f) have been
included in the study in 14 Hospitals in Spain. Mean age was 72±12 years
and the pacemaker indication was SSS in 15 patients (22%) and SSS with
paroxysmal AF in 53 patients (78%).
In 32 patients with pre-existing paroxysmal AF a sufficient number of follow-ups
was performed in order to analyse the difference between the first follow-up and
the last follow-up. The preventive pacing algorithms were programmed for each
patient on an individual basis using the diagnostic features of the devices. This
analysis includes 267 follow-ups, which is a mean of 4 per patient.

Endpoints 	 1 follow-up 	 2nd follow-up 	 Variation

AF Burden	 4,9% 	 2%	 —61%*
N' episodes 	 112	 62	 —60,6%-
% Atrial pacing 	 66% 	 77,6% 	 +16%

*p<0,05

Conclusions: 1. Dedicated AF diagnostics were key to adapting the optimal
pacing during follow up. 2. AF prevention pacing significantly improved all AF
endpoints
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P962 j Transvenous pacemaker implantation in children <10
kg body weight

J.A.E. Kammeraad 1 , N. Sreeram 1 , J. Bostock 2 , J. Rogers, E. Rosenthal 2 .

' Wilhelmina Children's Hospital, Dept of Cardiology, utrecht, Netherlands;
2 Guy's Hospital, Dept of cardiology, London, United Kingdom

Background: For the majority of small children requiring permanent pacing,
the epicardial approach has hitherto been preferred, due to concerns about
venous access or obstruction in the long term. We report our experience with
transvenous pacemaker implantation in children <10kg.
Patients: 39 children, median age 3.8 months (2 days-35 months), weight 7.5
(2.3-10)kg underwent transvenous permanent pacing (VVIR in 38, DDDR in 1).
Indication for pacing was complete heart block (CHB, N=34)- congenital (21),
post-surgical (11), idiopathic (2). Other indications included long QT syndrome
(3), sinus node disease (2).
Methods and Results: Percutaneous transvenous access was obtained for
the subclavian vein for lead introduction. Lead characteristics were as follows:
24 steroid-eluting leads and 16 non-steroid leads; 19 active fixation leads and
21 passive fixation; 13 unipolar and 27 bipolar leads. Generator location was
abdominal (9), subpectoral (7) or pre-pectoral (23). In 2 patients, wound clo-
sure problems were encountered; there were no other procedural complica-
tions. Two children with post-surgical CHB died 7 days and 3 weeks post-
implantation respectively, due to heart failure and septicemia, despite appro-
priate pacemaker therapy.
Follow-up: Over a median follow-up of 3.8 years (3 months-14.8 years) 4 pa-
tients underwent upgrading to DDDR pacing, which was successful in 3, and
failed in one due to intractable AF induced by introduction of the atrial lead.
Lead extraction was attempted 11 times in 9 patients and succeeded 10 times.
The subclavian vein was completely thrombosed in 3; in one of them no fur-
ther pacemaker therapy was performed and was well tolerated; one received
a transvenous system via the same subclavian vein, and the 3rd patient re-
ceived an epicardial system. In 1 patient a redundant atrial loop of a ventricular
lead was adherent, and the lead was abandoned; a new transvenous lead was
implanted via the cephalic vein. Other late complications included infective en-
docarditis of the lead (N=1, 9 months post-implant) requiring removal of the
system, and pacemaker pocket infection (N=1, 19 months post-implant). Nine
patients underwent 11 ventricular lead advancements, without any problems.
Thirteen generators were electively replaced in 10 patients, without problems.
Conclusions: Transvenous permanent pacing is feasible and effective in chil-
dren <10 kg, with a small risk of venous occlusion. There is a need to develop
smaller diameter leads to avoid this.

P963 Validation of dual chamber pacemaker diagnostic data
with the help of dual channel stored electrograms

B. Nowak', J. McMeekin 2 , E. Castellanos 3 , G. Mascioli 4 , G. Pettinati 5 ,

K. Nlspel 6 , D. Pecora', S. Henry 8 . 1 CCB, Cardiovascular Center Bethanien,
Frankfurt a.M., Germany; 2 Royal University Hospital, Saskatoon, Canada;
3 Hospital Virgen de la Salud, Toledo, Spain; 4 Ospedale Civile delta Valle,
Esine, Italy; 5Presidio Ospedaliero F. Ferrari, Casarano, Italy; 6St-Elisabeth
Krankenhaus, Bad Kissingen, Germany,, 'Congreg. Suore Ancelle delta
Carita, Brescia, Italy; 8 Guidant Europe, Diegem, Belgium

Device pacemaker diagnostic counters have been documented to include a
substantial amount of false-positive or false-negative data. Aim of this multicen-
ter study was to validate pacemaker diagnostic data using stored intracardiac
electrograms (EGM) with marker annotations.
Methods: The study includes 351 pts (191 male, age 71 ± 10 y) with a
dual chamber pacemaker (Pulsar Max 11 1280 and Discovery 11 1284, Guidant
Inc.) implanted for standard indications. The devices were programmed at pre-
discharge to store 5 dual chamber EGMs with a duration of 8 s each, including
marker annotation and 4 s of onset-recording. EGM triggers have been set
to: atrial tachycardia (AT), ventricular tachycardia (VT), sudden bradycardia re-
sponse (SBR) and pacemaker mediated tachycardia (PMT). At the 3 month visit
the EGMs were interrogated and analysed. They were classified as "confirmed"
if the EGM validated the trigger, and as "false-positive" if the EGM showed an
event being different from the trigger.
Results: A total of 1003 EGM5 was analysed. Triggers were AT in 640 (64%),
VT in 76 (8%), SBR in 105 (10%) and PMT in 178 EGMs (18%). 4 EGM5
were triggered by magnet application. The trigger event was confirmed by the
EGM in 618 episodes (62%). EGMs confirmed 62% of AT episodes, 18% of VT
episodes, 100% of SBR episodes and 54% of PMT episodes. In 385 episodes
(38%) the EGMs revealed a false-positive event. This was due to far-field sens-
ing in 39%, noise and myopotential sensing in 26%, sinus tachycardias in 21%,
double counting in 9%, exit block in 4% and undersensing in 1%.
Conclusion: This large scale study of pacemaker stored dual chamber elec-
trograms proves their value in validating diagnostic counter data. With the ex-
ception of the sudden bradycardia response trigger, all other triggers included
a considerable amount of false-positive episodes. These false-positive EGMs
provided important information with the potential to optimize device program-
ming.

P964 Benefit of the autocapture function in increasing
pacemaker longevity in patients wuth a DDDR
pacemaker

G. Boriani', M. Biffi', L. Rusconi 2 , M. Sassara 1 , M G. Bongiorni 4 ,

L. Padeletti 5 , S. Datteri 6 , P. Giovanzana 6 . ' Inst of Cardiology, Bologna;
2 Ospedale Ceccarini, Div. of Cardiology, Rice/one; 3 Ospedale degli Infermi,
Viterbo; 4 Ospedale Cisanello, Inst. of Cardiology, Pisa; 5 Ospedale Careggi,
Div. of Cardiology, Firenze; 6St. Jude Medical Italy, CRMD, Milan, Italy

Aim of the study: To evaluate, in a series of patients implanted with a DDDR
pacemaker, the effect of ventricular Autocapture (AC) function on longevity of a
dual-chamber device.
Methods: 114 patients were implanted with a DDDR pacemaker (St. Jude
Medical Affinity, Entity) with Membrane E 1450T and EX 1470T ventricular
leads. The ventricular pulse width was randomized at 0.3ms or 0.4ms at pre-
discharge, with a cross-over every 4 weeks; AC was programmed On and ven-
tricular threshold recordings were collected in order to calculate the battery
current consumption and the projected device longevity. Current drain with AC
was compared with a standard setting at discharge (3,5V/0,4 ms) and with a
conventional low output setting (2,5V/0,5 ms).
Results: As shown in Table 1, a significant difference was found in projected
longevity comparing different output settings. AC function allowed a prolonga-
tion of more than 1 year in the expected life of a DDDR pacemaker in com-
parison with projections of programming at 2.5Vx0.5 ms. Ventricular capture
thresholds higher than 2,5V and 1,5V were observed in 9/114 (8%) and 24/114
(21%) pts, respectively. According to these findings, programming of a fixed
2,5V output setting would potentially result in loss of capture in 8% of pts and
in lack of ventricular capture safety margin in 21 % of the pts.
Table 1: Expected longevity (months)

A = 2.5V x 0.5 ms 	 A=2.5Vx0.5ms 	 A, V = 2.5V x 0.5 ms 	 A, V = 3.5V x 0.5 ms
V=ACx0.3ms 	 V=ACx0.4ms

130±6t,/ 	 128±8*,** 	 115±6 	 83±6
tp<0.001vsA,V=2.5Vx0.5 ma; tp<0.001vsA,V=3.5Vx0.4ms

<0.001vsA,V=2.5Vx0.5 ms; "p<0.001vsA,V=3.5Vx0.4ms

Conclusions: By using AC for venticular stimulation, a significant prolonga-
tion in pacemaker longevity may be predicted, thus leading to a more favor-
able cost-effectiveness. The projected improvement in longevity is significant
even in comparison to conventional low output pacing which, moreover, may
not guarantee in all the patients maintenance of appropriate safety margins for
ventricular capture.

P965 Automatic adjustment of pacing output in the clinical
setting

A.L. RibeiroI, L.G. Rincon 1 , B.G. Guimaraes', C.R. Vinha 2 , D. Melatto 2 ,

A.A. Torres 1 , V.C. Barros' , M.T. Pires 1 . ' Federal University of Minas Gerais,
Belo Horizonte, Brazil; 2St.Jude Medical, Sao Paulo, Brazil

Background and aim: AutoCapture (AC) is a programmable feature which al-
lows the recognition of cardiac evoked response for the automatic adjustment
of pacing output. Although AC reduces safely the current drainage, some au-
thors argued the longevity benefit of such a system is overstated. This study
aims to estimate the longevity extension which can be obtained, in the clinical
routine, by turning the AC on, when compared to factory and optimized output
programming.
Methods: We selected 83 consecu-
tive patients who had had implanted
St Jude's Affinity pacemakers for at
least 6 months before. Eight pa-
tients died or were lost and, in
other 9 subjects, the AC could not
be turned on due to lead issues.
In the remaining 66 patients (33
DDDR), current drainage and esti-
mated longevity were compared in
3 situations: I. AC on; II. AC off,
optimized programming (100-150% Pacemaker longevity.

voltage threshold); III. AC off, factory output (3.5 V). An estimate of the number
of backup pulses in 24h with the AC on was obtained by Holter monitoring. The
number of atrial and ventricular paced beats occurred since the last telemetric
evaluation (mean: 137 days) was retrieved using the programmer.
Results: The current drainage (I = 11.3 ± 2.3 mA) was reduced by optimized
programming (II = 8.7 ± 1.8 mA) and, mainly, with AC on (III = 8.0 ± 0.9 mA, p <
0,01). Five patients had large variations (> 1 V) of the AC threshold. Estimated
longevity was significantly extended by AC when compared to factory (21.6 f
10.5%) and optimized programming (7.2 ± 5.6%, p < 0.01).
Conclusion: Reprogramming the pacemaker output significantly enhanced its
estimated longevity; AC adjusting added a moderate extension over manual re-
programming, associated with increased safety in patients with large ventricular
threshold variations.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Pacing - Complications and technical aspects 	 161

P966 Clinical evaluation of a new algorithm for closed loop
stimulation

P. Pieragnoli 1 , A. Colella 1 , A. Michelucci 1 , N. Giusti 2 , C. Militello 2 ,

R. Audoglio 3 , L. Padeletti 1 . ' Inst. of/nt. Medicine and Cardiology, Florence,
Italy; 2Biotronik-Seda, Trezzano S/N, Italy; 3Linarolo (PV), Italy

Background: Closed Loop Stimulation (CLS), a physiologic algorithm to drive
rate responsivity based on variations of intracardiac impedance signal, is trig-
gered, up to now, by paced ventricular beats only. Recently it was developed
an enhanced CLS algorithm (ECLS) that is driven by both sensed and paced
ventricular beats.
Aim of this study was to validate the safety of ECLS algorithm and to compare
its effectiveness with that of the standard one (SCLS) presently in use.
Methods: in 10 pts (9m; mean age 69±7 yrs), all implanted with a pacemaker
model INOS2+ CLS (Biotronik, Germany), SCLS and ECLS were evaluated in
a randomized and crossed over sequence at 15 and 30 days from discharge.
During each control an ambulatory exercise [walking level (WL), upstairs (WU)
and downstairs (WD)], mental stress and postural tests were performed. In
addition, a 24-h Holter recording (Unylizer, Biotronik) was retrieved to evaluate
heart rates (HR) during daily activity.
Results are shown as SCLS vs. ECLS mean data. HR increase: 23 ± 7.4%
vs 28.9 ± 15.6% during WL, 45.2 ± 13.5% vs 37.9 ± 16.6% during WU, 9.2 ±
8.7% vs 23.3 ± 10.4% during WD. Time to maximum HR: 60 ± 42 vs 83 ± 49
sec during WL, 79 ± 33 vs 67 ± 45 sec during WU, 30 ± 21 vs 37 ± 12 sec
during WD. P was not significative for all groups of data.
In all pts, the response of both algorithms was appropriate during all test proce-
dures, but the proper rate response was achieved with the 93.5% of ventricular
sensing in ECLS vs. the 0.7% only in SCLS (p<0.001). Postural changes and
mental stress influenced HR by few bpm with both algorithms (p=ns). During
Holter recordings ECLS showed a prompt, safe and effective rate-response
suitable to patient activities. Daily ventricular pacing with ECLS was signifi-
cantly lower than with SCLS (25.7% vs. 98.4%, p<0.001).
Conclusions: Notwithstanding the limited number of pts, data demonstrates
that the enhanced CLS algorithm is safe, effective and well tolerated as the
standard one. The ECLS allows to pace the ventricle only when necessary,
preserving the natural ventricular activation pattern and reducing battery con-
sumption.

P967 Closed loop stimulation and quality of life: objective
and subjective results

A. Menezes', A. Nascente 2 , H. Gama 2 , W. Mendonga 2 , J. Neto 2 , J. Filho 2

'Hospital Santa Helena, Goiania, Brazil; I Univ Federal de Goias, Faculdade
de Medicine, Goiania, Brazil

Introduction: The Inos2+ CLS adjusts the pacing rate accordingly to the my-
ocardial contractility variations. It enables the cardiovascular regulatory centers
to coordinate correctly the heart rate in every kind of physiological stress, im-
proving the patient's quality of life.
Aim: To compare the subjective and objective clinical results, in DDD-CLS and
DDD modes, in patient (P) with Inos2+ CLS and sinus sick syndrome.
Material and Method: Prospective and randomized (2 months after implant)
study; crossover (3 months in each pacing mode), single-blind. Subjective eval-
uation (Quality of life - Karolinska). Objective evaluation (atrial and ventricular
arrhythmias incidence by 24h Holler, in each study phase). Results: 42 P (31
chronotropically incompetent). 67% male. All P with Chagas disease and NYHA
1-II.
Results:

Parameter 	 Result 	 value It Student)

symptoms of cardiovascular disease DDD-CLS > DDD p < 0.001
physical activity and sleep DDD-CLS > DDD p < 0.01
emotional function DDD-CLS > DDD p <0.05
cognitive skills DDD-CLS > DDD p < 0.001
sociability DDD-CLS = DDD NS
preferred pacing mode DDD-CLS p < 0.01 (Mann-Whitney)

Discussion: 24h Holter showed a significantly lower rate of atrial arrhythmias
in P with DDD-CLS.
Conclusion: The CLS have the potential to increase the tolerance to physical
activities in P chronotropically incompetent and hence improve several aspects
of quality of life. This pacing mode can also be considered, an option when
handling P with associated atrial arrhythmias.

P968 Vasovagal syncope and CLS pacing: preliminary
results of the "INVASY" study

E. Occhetta 1 , M. Bortnik t , R. Audoglio 2 , C. Vassanelli 1 on behalf of the
INVASY Study Group. 'Piemonte Orientate University, Cardiology Div., Faculty
of Medicine, Novara, Italy; 2Linarolo (PV), Italy

Aim of the INVASY Study is to investigate whether DDD-Closed Loop Stimula-
tion (CLS), which is sensitive to changes in myocardial contractility, can prevent
malignant vasovagal syncopal recurrence (VSR) and, by consequence, it may
improve the Quality of Life (QOL) in these pts.
At present 28 pts (17 m, age range 31-76yrs) were enrolled in the study and im-
planted with an INOS2 CLS pacemaker (Biotronik, Germany). All complied the
inclusion criteria: >2 VSRs reported in the last year before implant (mean 5.4),
Head-up Tilt Test (HUTT) induced syncope with hypotension and bradycardia
or asystolia, cause of syncope not related to cardiac or neural pathologies. At
discharge 9/28 pts were randomized in back up DDI (@40bpm) pacing mode
to verify the placebo effect of pacing.
After a mean F-U time of 10.9 months: 6/9 pts paced in DDI mode had two
VSRs (confirmed by HUTT) before the end of the one year F-U and were re-
programmed in DDD-CLS mode. The remaining 3/9 pts had one VSR each
and are still in F-U. Of the 19 pts programmed in DDD-CLS: 9 completed the
F-U without VSR (3 remained positive to HUTT); 10 are still in F-U, but none
reported VSRs (5 are still positive to HUTT, 3 reported occasional symptoms of
pre-syncope not followed by lost of consciousness). QOL significantly improved
in all pts paced in DDD-CLS.
In conclusion, the results achieved in this early phase of the INVASY Study
seems to confirm the preventive effects of DDD-CLS pacing in malignant vaso-
vagal syncopes as previously showed by some preliminary studies.

P969 Increased morbidity related to pacemaker implantation
in patients receiving chronic oral anticoagulation

C. Marquie 1 , G. De Geeter 1 , D. Klug 1 , C. Kouakam 1 , O. Jabourek 2 ,

N. Trillot 2 , D. Lacroix', S. Kacet' . 'CHRU Lille, Cardiologie A, Lille, France;
2cardiologie, Lille, France

The incidence of perioperative severe adverse events (SAE) related to the man-
agement of oral anticoagulation (OA) in patients (pts) undergoing pacemaker
implantation is scarcely documented. We retrospectively quantified and char-
acterized SAES in a case-control study between 01-1998 and 12-2000 in 114
pts with OA, mechanical valve (MV) 33%, atrial fibrillation (AF) 67%, matched
with 114 control pts for age, gender, number of leads, year of implantation and
type of venous access. SAE was defined as any unwanted and unexpected
clinical event leading to death, reoperation or prolonging hospital stay. Proce-
dure relatedness was defined from patients files by 3 investigators. OA was
suspended 5 days before admission and heparin was substituted until 5 hours
prior to surgery then resumed 5.7 ± 5.1 hours later at the discretion of the op-
erator. In all pts, surgery was undertaken with INR and aPTT below 1.2 and 45
s respectively.
Results: Overall, SAES occurred in 25 OA pts (22%) vs 10 control pts (9%)
(p<0.01, RR 2.5, Cl 1.3-5). Procedure-related SAES occurred in 23 OA pts
(20%) vs 8 control pts (7%) (p<0.01, RR 2.9, Cl 1.3-6.1). These SAES were
non fatal, thrombotic SAES were absent, bleeding and hematomas accounted
for 19 SAES in OA pts (16%) and 2 SAES in control pts (2%) (p=0.0001, RR
9.5, CI 2.3-39.9). The sole indepertd6nt variable identifying OA pts at risk for
hemorrhagic SAE was the presence of MV (p<0.05). When restricting the anal-
ysis to the 38 MV pts and their 38 matched controls, the relative risk of hemor-
rhagic SAE was 11 (Cl 1.5-81, p<0.01) with hospital stay prolonged by 9.9 days
(p<0.001). CONCLUSIONS: OA pts are at increased risk of SAE after pace-
maker implantation, the vast majority of these SAES are hemorrhagic. Pts with
MV prosthesis are at higher risk than pts with AF. Further studies are needed
to define the optimal management of anticoagulant drugs in this setting.±
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P970 Analysis of invasively measured pulse pressure
amplitudes to optimize the av-delay in biv paced
patients. Comparison with an echo and
electrocardiogram method

M. Schlegl, C. Butter, M. Schurr, E. Fleck. Deutsches Herzzentrum Berlin,
Cardiology, Berlin, Germany

Background: Optimization of the atrio-ventricular delay (AVD) is a major hemo-
dynamic factor of biventricular (BIV) pacing therapy for cardiac resynchroniza-
tion. The aim of the study was to compare an intraoperative invasive method
(PP-a) to determine the optimal AVD with an echocardiographic (ECHO-a) and
a surface 12-channel ECG analysis (ECG-a).
Methods: The invasive blood pressure (PP) was intraoperativly monitored dur-
ing BIV pacemaker implantation in 25 patients through the femoral artery. Rais-
ing AVD, beginning from 60ms to a loss of capture, were tested in 20ms inter-
vals. The time of stimulation was 1 min preceded by a similar
intrinsic period. Accordingly to an obvious increase of the PP-amplitude, the op-
timal AVD was semiquantitatively determined (PP-a method). ECHO-a was per-
formed by standard pulse doppler measurements of the mitral valve inflow from
the beginning of left ventricular activation (onset QRS) to the end of E-wave
(Ritter method). ECG-a was measured by the Koglek method, which uses the
isovolumetric contraction time (ISVC) from the end of the p-wave to the peak
of the QRS complex. The optimal AVD is the difference between programmed
AVD plus 1 OOms and the JSVC.
Results: The mean PP-a AVD was 116 ± 21 ms. In comparison the ECHO-a
AVD and the ECG-a AVD was 113 ± 36ms and 117 ± 31ms. There was no
significant difference between these analyzing procedures. Between PP-a and
ECHO-a AVD there was a good statistical correlation (R 2 = 0,68). ECHO-a AVD
vs. ECG-a AVD and PP-a AVD vs. ECG-a AVD showed less correlation (R2 =
0,32 and 0,3).
Conclusions: The optimal AVD is simply determined intraoperatively by semi-
quantitative invasive measurement of the PP-amplitudes, if a raise of 10% is
detectable. There is a good correlation to the echocardiographic AVD analysis,
which should be additively used in patients with a hemodynamic low response.

CATHETER ABLATION — VENTRICULAR TACHYCARDIA

P971 Delineation of areas with abnormal electrograms prior
to ablation of ventricular tachycardia using a
three-dimensional real-time position management
system

N.M.S de Groot, M. Bootsma, E.T. vd Velde, A.E. Borger vd Burg, E.E. vd
Wall, M.J. Schalij. Leiden University Medical Center, Cardiology, Leiden,
Netherlands

Background: Fractionated electrograms represent sites of abnormal conduc-
tion patterns which might be target sites for radiofrequency catheter ablation
(RFCA) of ventricular tachycardia (VT). In this study, we used a 3D real-time
position management system (RPM) to delineate areas of fractionated electro-
grams.
Methods: Pts (n= 8, 6 male, 55±20yr) with ventricular tachycardia referred
for RFCA were studied. A M-mode of the left ventricle was made to estimate
the left ventricular end-diastolic diameter (LVEDD). RFCA of VT was guided by
the RPM system. This system uses ultra-sound ranging techniques to deter-
mine the position of the ablation catheter relative to 2 reference catheters which
are positioned into the right atrium and right ventricle. The length and width of
the area from which fragmented electrograms were recorded were measured.
Within this area, selection of target sites for RFCA was based on localization of
early fragmented signals and concealed entrainment. Successsful ablation was
defined as non-inducibilty of the clinical VT after termination during ablation.
Results: Etiology of the VT: myocardial infarction (n=5), arrhythmogenic right
ventricular dysplasia (n=1) and idiopathic (n=2). The mean LVEDD was 5.5 ±
1 cm and the area delineated in these pts was 13± 8 cm.2 In pts with a right
sided VT, target sites for RFCA were located just beneath the tricuspid valve
and in the RV outflow tract. Ablation was successful in 75%. In 2 pts with post-
myocardial infarction VT (lateral infarction), it was not possible to terminate the
VT. The area with abnormal electrograms in these patients was 8 and 10 cm.2
Conclusion: Accurate delineation of areas with abnormal electrograms prior
to VT ablation with the RPM system facilitates RFCA of VT.

P972 The use of pacemapping to identify sites for ablation in
patients with post myocardial infarction ventricular
tachycardia

D. O'Donnell, J.P. Bourke, S. Furniss. Freeman Hospital, Department of
Academic Cardiology, Newcastle Upon Tyne, United Kingdom

Background Defining the sites for ablation in patients with haemodynamically
unstable post myocardial infarction ventricular tachycardia (VT) requires the
majority of the mapping to be performed in sinus rhythm. This study systemati-
cally evaluated multisite pacemapping in identifying sites for ablation.
Methods 10 Patients referred for catheter ablation of haemodynamically tol-
erated post infarction VT were enrolled and underwent study using Carto
electroanatomical mapping. At each site used in construction of the baseline
anatomical map, a stimulation threshold was determined by constant cycle
length pacing whilst the stimulus voltage was reduced from 10 my until the
failure to capture occurred. A threshold map was created off line using the elec-
troanatomic map as a template. The VT circuit was subsequently identified dur-
ing VT by conventional means using entrainment mapping, early activation, the
presence of diastolic potentials and fragmented electrograms. Radiofrequency
ablation was performed and sites at which VT terminated were identified.
Results 10 patients were enrolled and decremental voltage pacemapping per-
formed from a mean of 63 sites (range 50-73). Overall the correlation between
threshold and voltage was high.Correlation coefficient r=-0.55. In the border
zones between normal myocardium and dense scar, zones with significant vari-
ation between threshold and voltage were identified: 17 type A zones - with low
voltages and normal thresholds and 12 type B zones - with significant vari-
ations in threshold at adjacent sites. In addition a total of 72 sites (6-10 per
patient) were identified at which the S-QRS lengthened by more than 10% with
decremental stimulus voltage. 86% of type A and 87% of type B zones with
sites that exhibited lengthening S-QRS were located in the critical VT isthmus.
Conclusions
Pacemapping looking at stimulation threshold and S-QRS duration can identify
the critical VT isthmus. This finding will assist the sinus rhythm mapping of
haemodynamically unstable VT.

P973 Catheter ablation of pleomorphic ventricular
tachycardia in post myocardial infarction: new goals
with individual linear ablation strategies

H. Kottkamp, U. Wetzel, A. Dorszewski, P. Schirdewahn, C.H. Elsner,
G. Hindricks. University Leipzig Heart Center, Electrophysiology, Leipzig,
Germany

Radiofrequency catheter ablation (CA) of ischemic ventricular tachycardia (VT)
is done in most patients (pts).after implantation of cardioverter/defibrillators
(ICD). New ablation strategies with modification of the arrhythmogenic sub-
strate using individually targeted linear lesions aim at complete noninducibility
with an impact on the overall future therapy of these pts.
In 38 pts (age, 63 ± 8 years) with remote myocardial infarction (ejection frac-
tion, 30 ± 15%) and pleomorphic and/or incessant (n=23) VT, electroanatomic
(Carto) mapping using activation as well as voltage maps was performed. Ac-
cording to the analysis of the voltage map in addition to a limited activation
map, individually designed linear lesions were placed aiming at a modification
of the substrate with ablation of all potential so-called central common path-
ways. These strategies included connection of different scar areas, transsec-
tion of scar areas carrying surviving muscle strands, and/or connection of ar-
rhythmogenic areas to anatomic boundaries. After CA, 26 pts (68%, group I)
were completely noninducible, in 6 pts (16%, group II) nonclinical VTs were
inducible after ablation, and in 6 pts (16%, group III) the target VTs could not
be ablated successfully. Pts. with primary successful ablation had significantly
more often incessant VT but did not differ from pts. of the other groups in re-
spect to age, ejection fraction or medication. Successfully ablated VTs were
slower compared to partially successfully ablated VTs (cl 430 ± 80ms vs, 360
± 90ms; p<0,05). During the follow-up period of 126 months, 4 pts of group I
(16,7%) experienced further episodes of VT, 4 pts of group 11 (67%) and 1 pt
of group III (17%), respectively, but frequency of VT episodes and concomitant
ICD discharges was significantly reduced. Within the this period, 4 pts died (2
pts. of group I and III each), all of whom had an ICD, one pt. of group I died of
incessant VT.
A detailed analysis of the arrhythmogenic substrate using voltage mapping as
well as limited activation mapping with subsequent placement of strategic linear
lesions can result in a complete noninducibility in 75% of pts with previously
pleomorphic and/or incessant VT.
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P974 Radiofrequency ablation for incessant ventricular
tachycardia or arrhythmic storm in patients with
implantable defibrillator

L. Mont, R.M.F.L. Silva, U. Rojel, M. Matas, J. Brugada. Hospital Clinic,
Cardiology, Barcelona, Spain

Despite Implantable defibrillator (ICD) is an effective therapy for ventricular
tachycardia (VT), some patients (pts) need aditional measures to control their
arrhythmic episodes. The purpose of the study was to analyze the proportion
of pts requiring VT radiofrequency ablation during follow up, after ICD implant,
and to describe the characteristics and results of the ablation procedure.
Methods and Results: Among 403 consecutive pts that received an ICD, four-
teen (3.5%) required a VT ablation procedure after a mean of 12±13 months
(from 15 days to 45 months). the precipitating event was incessant VT in 10 pts
and arrhythmic storm in 4 pts. There were 12 men and 2 women, mean age
was 63±16 years (range: 15-78). Nine had coronary artery disease, 4 had idio-
pathic dilated cardiomyopathy and 1 patient had arrhythmogenic right ventricu-
lar dysplasia (a 15 year old girl). Mean ejection fraction was 26±7% (range: 17
to 40%). VT was hemodinamically tolerated (mean cycle length 422±100 ms
from 280 to 620 ms). The mean duration of the procedure was 84±27 min and
number of pulses was 14±10. Two patients underwent an epicardial approach
(one because intraventricular thrombus and a second due to failure of the en-
docardial procedure during the same session). The RF ablation was effective
in 11 pts (79%). Three of them required a second procedure. In 3 pts the ab-
lation was unsuccessful. One was submitted to heart transplant, one pt died
in incessant VT. Another patient underwent successful DC ablation. The only
complication was a fatal ischemic stroke. Pts were discharged on amiodarone
(12 pts) or sotalol (1 pt). During a mean follow up of 11±16 months only 2 pts
had an episode of VT treated successfully by the device. Two pts died during
follow up because of heart failure (3 and 6 months after ablation).
Conclusions: In ICD recipients, the development of incessant VT or arrhyth-
mic storm requiring VT ablation was very uncommon. The arrhythmic episode
was successfully controlled in the majority of pts with endocardial or epicardial
radiofrequency ablation, or DC shock ablation. Mortality during follow up was
related to heart failure but not to arrhythmia recurrence.

P975 Identification and three -dimensional display of scar
related areas of block in patients with postinfarct
ventricular tachycardias during sinus rhythm

F. Bogunt, E. Wissnerz, S.C. Krishnan 3 , J.E. Marine 3 , C. Schuger 3 . 1 Henry
Ford Hospital, Cardiology Section, Detroit, United States of America; 'Henry
Ford Hospital, Internal Medicine, Ann Arbor, United States of America; 3 Henry
Ford Hospital, Cardiology Section, Detroit, United States of America

Isolated potentials (IP) during sinus rhythm (SR)indicate the presence of an
area of fixed block. Areas of fixed block might form one of the boundaries of
a reentry circuit in postinfarct patients with ventricular tachycardia (VT). The
3 dimensional display of such a contiguous area with IPs during SR and its
relation to the reentry circuit of postinfarct VT has not been described.
Methods: In 10 patients (pts)(all men, age 69±7yrs EF: 0.25±0.13) with re-
current postinfarct VT, the left ventricle (LV) was mapped with respect to acti-
vation time (AT) and bipolar electrogram (EGM) amplitude during SR (CARTO,
Biosense, Inc.). Ten clinically relevant VTs were targeted in the 10 pts. Low-
voltage segments (LVS)(amplitude <1 mV) were distinguished from higher volt-
age segments (amplitude >1mV). AT during SR was color-coded and super-
imposed onto the geometrical reconstruction of the LV using a fixed reference
point. IPs were defined as potentials separated from the ventricular EGM by
an isoelectric line. The AT of sites with IPs was defined at the offset of the iso-
electric line separating the ventricular EGM from the IP. Contiguous isochronal
segments with IPs during SR were marked. Their relationship to the reentry
circuit of postinfarct VT was then assessed during VT by entrainment map-
ping. Results: In all of the pts contiguous areas with isolated potentials could
be identified. Multiple isochronal segments of IPs were identified within a single
low-amplitude area in 7/10 pts. In 3/10 pts the isochronal IP area formed a bor-
der with another anatomically fixed barrier (in 2 pts with the mitral valve annulus
and in 1 pt with a surgical scar after aneurysmectomy). Concealed entrainment
could be demonstrated adjacent to the contiguous isochronal segments of IPs
originating from the latest ventricular activation during SR in all pts. RF ablation
of 8/10 targeted VTs was successful.
Conclusion: IP isochrones identify areas of fixed block during SR. The IP
isochrones associated with the latest ventricular AT during SR identify a pro-
tected area that borders part of the reentry circuit of postinfarct VT.

P976 Selection of target sites for ablation of ventricular
tachycardia using non-contact ventricular waveforms

N.M.S de Groot, M.J. Schalij, E.E. vd Wall. Leiden University Medical Center,
Cardiology, Leiden, Netherlands

Introduction Target sites for ablation of ventricular tachycardia (VT) are cru-
cial pathways of slow conduction, which can be identified by the presence
of prolonged, low voltage electrograms. Mapping for identification of success-
ful target sites can be performed during sinus rhythm (SR), pacing (P) and
VT. This study evaluated differences between non-contact unipolar ventricular
waveforms (VW) recorded from normal and infarcted myocardium.
Methods VW were recorded from pts (n=10, age 55±12 yr.) who underwent
an ablation of drug-refractory post-infarction VT (CL 230±25 ms), using a non-
contact mapping system (Ensite). VW's were off-line obtained from a rectangu-
lar area (n=32, ±12X15 mm, inter-electrode distance 3-4 mm) from both normal
and infarcted (ablation area) myocardium during SR, P and VT. Duration and
morphology of VW's between different sites and rhythms were compared.
Results Duration of VW's recorded from the infarcted area was longer than
from normal myocardium during SR, P and VT (p<0.01)*. The morphology of
VW's recorded during VT was complexer than during SR and P (p <0.01)** .
Selection of target sites was performed during VT and successful ablation was
achieved in 80%. All target sites were characterized by fragmented electro-
grams.

Ventricular Waveforms

Duration (ms)

SR 162/11 183/8" biphasic (100%) biphasic(42%), low voltage (58%) "
P 157/9 173/10` biphasic (100%) biphasic (26%), low voltage (74%("
VT 105/7 142/7` biphasic (100%) biphasic (9.7%), low voltage (65%),

fragmented (25.3%)
+ = normal myocardium, — =infarcted myocardium, "P"P<0.01

Conclusion Duration and morphology of VW's are suitable parameters to dis-
tinguish normal from infarcted myocardium. In normal myocardium, there was
an uniform morphology during SR, P and VT, indicating tight electrical coupling.
In infarcted myocardium, morphology of VW's varied with different rhythms, in-
dicating non-uniform anisotropy of infarcted tissue. The duration of VW's during
SR and P can be used to identify the arrhythmogenic substrate and the mor-
phology of VW's during VT can be used for the selection of target sites for
ablation of VT.

P977 Radiofrequency catheter ablation of ventricular
tachycardia late after myocardial infarction: short- and
long-term outcome

A.E. Borger van der Burg, L. van Erven, M. Bootsma, E.E. van der Wall,
M.J. Schalij. Leiden University Medical Center, Cardiology, Leiden,
Netherlands

Introduction: Radiofrequency catheter ablation (RFCA) of ventricular tachy-
cardia (VT) is potentially curative. The aim of this study was to evaluate both
short- and long-term outcome in a consecutive series of pts with ischemic heart
disease.
Methods: From 1997 until 2001, 89 consecutive pts (70 male, 66±10 yrs, 5 pts
with incessant VT) underwent RFCA for drug refractory VT due to previous MI.
Thirty pts (34%) had a ventricular aneurysm. LV ejection fraction was 29±11%.
Results: In total, 187 VT morphologies were induced and targeted for abla-
tion (2.1±1.3 VT/pt). Majority of the VT's originated from the LV (149, 95%).
The procedure was successful in 79% (non-inducibility of VT after RFCA).
Procedure-related complications were observed in 7 pts (8%). Two pts died
(2.2%, both with incessant VT) due to hemodynamic deterioration despite a
successful ablation procedure. Two pts (2.2%) suffered from an ischemic stroke
and 3 pts (3.4%) had a complete heart block. Before discharge, an ICD implan-
tation was performed in 25 pts (29%) because of a non- successful procedure
and/or hemodynamically non-tolerable VTNentricular Fibrillation (VF). During
follow-up (19±20 months), a recurrence occurred in 24% of all pts. Significantly
more recurrences were observed in the non-successfully ablated pts than in
the successfully ablated pts (53% vs 16%, p<0.001). Eleven pts with an ICD
(44%) experienced ICD therapy for VTNF (25±65 therapies/pt, range 0-257).
Eight pts died during follow-up because of heart failure, whereas 2 pts died a
non cardiac death (sepsis: 1, malignancy: 1). No patients died suddenly.
Conclusion: RFCA of VT is successful and relatively safe. The recurrence rate
of the successfully ablated pts is promising. During follow-up no pts died due
to VTNF.
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P978 Isthmus characteristics of reentrant ventricular
tachycardia after myocardial infarction

C. de Chillou 1 , D. Lacroix 2 , D. KIug 2 , I. Magnin -Poull 1 , M. Andronache' ,
B. Brembilla-perrot 1 , E. Aliot 1 , S. Kacet 2 . I CHU Brabois, Cardiology Dept.,
Nancy, France,- 2university hospitals, cardiology, Lille, France

Background: The reentrant mechanism of post-infarct ventricular tachycardia
(VT) has been documented by per-surgical mapping analysis, but little is known
about post-infarct VT circuits and characteristics of their related protected isth-
mus using 3D catheter mapping systems.
Methods and Results: A 3D electroanatomic mapping was performed in 21
consecutive patients with well-tolerated post-infarct sustained VT. In total, 33
VTs (mean cycle length = 432±74ms) were induced and mapped. Complete
maps demonstrated macroreentrant circuits with 1 (n=8) or 2 loops (n=25) ro-
tating around a protected isthmus bounded by two approximately parallel con-
duction barriers which either consist of a line of double potentials, a scar area
of the mitral annulus. A total of 26 critical isthmuses were identified for the 33
VTs mapped, the same isthmus being shared by 2 to 4 different tachycardia
morphologies in 5 patients. On average, isthmuses were 31±7 mm long (rang-
ing from 18 to 41 mm), 16±8 mm wide (ranging from 6 to 36 mm) and harbored
diastolic electrograms. The isthmus axis was oriented parallel to the mitral an-
nulus plane in perimitral circuits and circuits and perpendicular to the mitral
annulus plane in all other circuits. Linear radiofrequency ablation performed
across the most accessible part of the isthmus prevented VT recurrence in 19
patients (90%) with a follow-up of 16±8 months.
Conclusions: Detailed 3D electroanatomic mapping is helpful in reconstruct-
ing post-infarct VT circuits and in defining the characteristics of their related
protected isthmuses. The wide range of isthmus width values supports the need
of linear RF lesions to eliminate the reentrant substrate of post-infarct VTs.

P979 Endocardial line ablation during sinus rhythm as first
line treatment of post-infarction ventricular tachycardia

A. Pastor, A. Nunez, C. Kallmeyer, S. Schames, M. Alvarez, A. Goicolea,
F.G. Cosio. Hospital Universitario de Getafe, Servicio de Cardiologia, Getafe,
Spain

Background: Applicability of radiofrequency ablation (RFA) of post-infarction
ventricular tachycardia (VT) has been limited by TV tolerance. Recent studies
have described techniques for VT RFA in sinus rhythm. We have developed a
strategy including RFA as first line treatment of VT using lack of inducibility of
clinical VT as the endpoint.
Objective: To report preliminary results of this treatment strategy in a non-
referral VT population with cycle length of 340 ms (range 500-290 ms).
Population: 9 patients (P) aged 56-75 years with an old myocardial infarction
(inferior in 7, anterior in 2). Mean left ventricular ejection fraction 32%. In 6 P
clinical VT was hemodynamically unstable. VT was recurrent (post ablation) on
amiodarone for atrial fibrillation in 2 P, in 7 P it was a first episode. VT was
unstable at EP study in 7 P and non-sustained in 2 P.
Methods: VT was induced at baseline. Scar edge was delimited with
fluoroscopy-based mapping by change from high to low voltage (<2 mV) elec-
trograms. Clinical VT "exit site" was localised pacing scar edge. Lines were
drawn with overlapping, point-by-point RFA applications (8 mm electrode, max
100 W), from the edge to the center of the scar, in different directions, including
at least 1 through the exit site.
Results: Ablation included 2-4 lines (total 15-25 points, median 23). Clinical VT
became non-inducible in 8 P. A non-clinical VT (cycle <250 ms) was inducible
in 3. A defibrillator was implanted in 1 P remaining inducible for clinical VT and
1 with reproducibly inducible non-clinical VT.
Follow-up: The P with inducible clinical VT had multiple VT treated by the defib-
rillator. The remaining 7 P were free of arrhythmic events after a mean follow-up
of 21 month (8-39), including the one with inducible non-clinical VT. Two P died
of pump failure: one 20 month after RFA without VT recurrence, the other with
an acute myocardial infarction 48 h after RFA.
Conclusion: This preliminary experience suggests that endocardial line RFA of
VT substrate in sinus rhythm can be applied to all post-infarction patients with a
first episode of VT as first line treatment. Suppression of clinical VT inducibility
marks a clinical course free of arrhythmias at mid-term, suggesting.no need for
defibrillator implantation.

P980 Linear ablation guided by CARTO for control
life-threatening ventricular tachycardia in patients with
ischaemic cardiomyopathy

A.M. Wnuk-Wojnar, C. Czerwinski, M. Trusz-Gluza, W. Orszulak,
E. Konarska-Kuszewska, A. Hoffmann. University Hospital Silesian Med.
Acad, 1st Dept. of Cardiology, Katowice, Poland

Background: Ventricular tachycardias in patients with low ejection fraction af-
ter myocardial infarction can be lifethreatening in spite of ICD implantation be-
cause these VT are often incessant or very frequent (electrical storm). In addi-
tion, induced VTs are often unstable, preventing extensive mapping to localize
all VT circuits.
Methods and Results: Between Mar 2001 and Dec 2002 a total of 12 pts after
MI with EF<30%, 2-6 month after ICD implantation were referred for RF abla-
tion because of incessant VT in t patient, unmappable polymorphic VTNF in 1
patient and recurrent VT in 10 patients. Electro-anatomical mapping (EAM)was
performed using CARTO system in all but 1 patient (incessant VT) during sinus
rhythm. Voltage maps were used to determine the area of dense scar (<0,5
mV), normal myocardium (>1.5 mV) and border zone (>0.5mV and <1.5 mV).
Extensive set of linear ablations were done around areas of scar (3 - 6 lines
per patient). In patient with incessant VT tachycardia was terminated during
3rd line application. In 3 patients ablation session was repeated because of
early VT recurrence after 3-7 days and in 2 patients after 6-7 months. No com-
plications were observed after ablation. Mean fluoroscopy time was 9.2± 4.3
min. No worsening in EE was observed during follow-ups (ECHO). During 3-
11 month FU 7 patients are free of arrhythmia (ICD-Hotter), In 2 patients after
6-7 months procedure was repeated because of episodes of symptomatic VT
terminated by ATP. In further 2 pts 1-2 asymptomatic, ATP terminated VT were
recorded. 1 patient died due to heart failure with no arrhythmia in ICD memory.
Conclusion: EAM during sinus rhythm is safe and very useful method to iden-
tify target sites for RF lines application especially in patients with severely de-
pressed LV function, unstable and unmappable VT and polimorphic VTs.

ELECTROCARDIOGRAM IN BRUGADA'S SYNDROME,
WOLFF—PARKINSON—WHITE'S SYNDROME AND

OTHER CLINICAL CONDITIONS

P981 Right precordial early repolarization in Brugada
patients and trained athletes: the need for a differential
diagnosis

D. Corrado', A. Pelliccia 2 , L. Loira I , F. DiPaolo 2 , B.J. Maron 3 , G. Buja',
G. Thiene ^. 1 University of Padova, Division of Cardiology, Padova, Italy;
2 lnstitute of Sports Sciences, Roma, Italy; 3Minneapolis Heart Institute
Foundation, Minneapolis, United States of America; "University of Padova,
Department of Pathology, Padova, Italy

Background: Brugada syndrome is a cardiac ion channel disease charac-
terized by a distinctive ECG pattern of high take-off ST-segment elevation in
V1-V2N3 ("early repolarization") and the risk of life-threatening ventricular ar-
rhythmias in young people. ECG abnormalities that mimic early repolarization
of Brugada syndrome have been reported in up to 8% of young trained athletes.
Methods: In the present study we compared the ECG pattern of right precor-
dial J-point and ST-segment elevation (of 2mm or more) in 30 Brugada pa-
tients (aged 34±7years) and 30 healthy trained athletes (aged 22±6 years) in
order to identify criteria for differential diagnosis. For the study purpose, the
analysis of 12-lead ECG focused on heart rate, conduction times and depolar-
ization/repolarization intervals and abnormalities. The amplitude of maximum
ST-segment was measured at J-point (STJ) and after 80 msec (ST80), and a
STJ/ST80 ratio was calculated in both subgroups.
Results: Despite similar degree of maximum amplitude of STJ (3.2±1.1 mm vs
3.1±0.9mm; p=0.12), Brugada patients had a downsloping ST segment with a
STJ/ST80 ratio of 1.7±0.4 as compared with an upsloping ST segment with a
STJ/ST80 ratio of 0.73±0.15 in athletes (p<0.0001). A cut off value STJ/ST80
ratio of 1 or more had a sensitivity of 95% and a specificity of 100% for the diag-
nosis of Brugada syndrome. As compared with athletes, Brugada patients also
had a significantly higher heart rate (RR interval of 0.8±0.1 sec vs 1.22±0.21
sec; p<0.0001), a shorter QTc interval (0.35 ±0.04 sec vs 0.39±0.02 sec;
p<0.0001) and a longer QRS duration (0.11±0.02 sec vs 0.09±0.01 sec;
p<0.0001) as well as exhibited more often a "S1S2S3 pattern" (53% vs 27%;
p=0.04). There were no differences between the 2 subgroups with regard to PR
interval duration and number of precordial leads (beyond V1) showing inverted
T waves.
Conclusions: A STJ/ST80 ratio of 1 or more accurately differentiated the ECG
pattern of early repolarization in patients with Brugada syndrome from healthy
trained athletes. A longer QRS interval duration and the presence of a "S1 S2S3
pattern" refined the diagnosis.
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P982 Body surface potential mapping in long-QT syndrome:
the role of lead positioning for the identification of
patients with ventricular arrhythmias

H.J. Bruns, G. Monnig, C. Vahlhaus, G. Breithardt, W. Haverkamp. University
Hospital Munster, Dept. of Cardiology and Angiology, Munster, Germany

Background: The identification of symptomatic patients with long-QT(LQT)
syndrome remains difficult in clinical routine. The interpretation of the standard
12-lead ECG has a major impact for the individual risk stratification.
Methods: 14 patients with LQT and ventricular arrhythmias (syncope or sur-
vived sudden cardiac death) were enrolled into the study. A 120-channel body
surface potential mapping (BSPM) covering the entire torso surface was per-
formed. For all surface leads, the frequency-corrected interval between QRS
onset and the maximal T amplitude (QTcmax) was analyzed. The diagnostic
value of each lead position of the BSPM was indicated calculating discrimina-
tion factors (DF), which for each lead position described the individual differ-
ence to the corresponding mean values of a group of healthy subjects (n=1 1),
divided by the standard deviation of this group.
Results: The left-precordial leads of the standard ECG leads presented with
high DF levels regarding QTcmax (DF(V5): 2.5±2.0; DF(V6): 2.6±2.0). In the
BSPM, inferior lead positions showed even higher values for the discrimination
compared to healthy subjects (V7: 3,2±2,6; V8: 3,2±2,9).
Conclusions: Additional ECG recordings in lead V7 and V8 improve the indi-
vidual identification of patients with long-QT syndrome. In the future, individual
risk stratification and the individual strategy for an appropriate therapy may be
based on BSPM measurements.

P983 Clinical outcome of asymptomatic individuals with a
Brugada-like electrocardiogram pattern

D. Corrado', L. LeoniI, P. Delise 2 , E. Bertaglia 3 , A. Raviele 4 , F Naccarelia 5 ,

G. Buja l, G. Thiene 6 . ' University of Padova, Division of Cardiology, Padova,
Italy; 2 Civil Hospital, Division of Cardiology, Conegliano, Italy; 3 Civil Hospital,
Division of Cardiology, Mirano, Italy; 4 Civil Hospital, Division of Cardiology,
Mestre, Italy,. 5Civil Hospital, Division of Cardiology, Bologna, Italy; 'University
of Padova, Department of Pathology, Padova, Italy

Background: The ECG pattern of right precordial ST-segment elevation may
be associated with life-threatening ventricular arrhythmias and sudden death
in young people (so called "Brugada syndrome"). However, this ECG patten is
increasingly found in healthy individuals without arrhythmic symptoms. The aim
of the present study was to assess the clinical outcome of these asymptomatic
individuals with a Brugada-like ECG pattern and to establish prognostic value
of programmed electrical stimulation.
Methods: We studied 62 consecutive patients (57 males and 5 females, aged
37±12 years) with the distinctive ECG pattern - spontaneous (56) or induced
by sodium channel blockers (6) - characterized by high take-off ST-segment
elevation (2 mm or more) in right precordiai leads, of either "coved" or "saddle-
back" type, in the absence of structural heart disease. All patients were asymp-
tomatic and the ECG was obtained during routine examination or at cardiac
evaluation because of nonspecific symptoms; a familial form of asymptomatic
ECG abnormalities were ascertained in a total of 7 subjects. The occurrence of
major arrhythmic events such as cardiac arrest, syncope or appropriate shock
discharge by ICD at follow- up was analyzed in all patients. In 26 individuals,
who underwent programmed ventricular stimulation (up to 3 extrastimuli from
both right ventricular apex and outflow tract), clinical outcome was correlated
with the inducibility to sustained polymorphic ventricular tachycardia (VT) or
ventricular fibrillation (VF).
Results: Nine individuals (35%) were inducible to sustained ventricular arrhyth-
mias at PVS (polymorphic VT in 2 and VF in 7), and were treated by ICD (5)
or antiarrhythmic drugs (beta-blockers in 2 and amiodarone in one). During a
mean follow-up of 35±13 months, none individuals developed symptoms or
arrhythmic events.
Conclusions: Asymptomatic individuals with a Brugada-like ECG had a benign
outcome during a long term follow-up regardless of results of PVS. These data
suggest the need to distinguish between patients with Brugada syndrome (ECG
pattern and spontaneous ventricular arrhythmias) and individuals with just a
Brugada-like ECG pattern. In this latter subgroup, less aggressive diagnostic
and management strategies should be adopted.

P984 The Ajmaline challenge in Brugada syndrome: is it
dangerous?

S. Rolf, L. Eckardt, P. Kirchhof, P. Loh, M. Ribbing, G. Breithardt,
W. Haverkamp. University of Muenster, Department of Cardiology and
Angiology, Muenster, Germany

Background: The Brugada Syndrome (BS) describes a subgroup of patients
(pts) without structural heart disease associated with atypical right bundle block
and coved-type ST-segment elevation in the right precordial leads at risk for
the occurrence of ventricular tachyarrhythmia (VT). The early identification of
affected pts is crucial, because at present the implantation of a cardioverter de-
fibrillator is the only safe treatment. The diagnostic ECG pattern can transiently
normalize and may be unmasked by sodium channel blockers like ajmaline.
Due to anecdotal reports of occurrence of VT during the Ajmaline Challenge
we studied the risks of the test.
Methods: During a period of 30 months n=125 pts underwent the Ajmaline
Challenge at our institution. Some had either experienced resuscitation from
near sudden cardiac death (SCD) (n=16), episodes of unclear syncope (n=71)
or VT (n=19). Others had a suspicious ECG at rest (n=31) and/or a family
history of SCD or BS (n=24). Target ajmaline dose was 1 mg/kg body weight
intravenously under continuous ECG monitoring. Indications to terminate the
test were QRS prolongation > 30%, occurrence of the classic Brugada-type
ECG or VT.
Results: In n=37 pts (30%) the typical ECG pattern of BS was uncovered.
Symptomatic VT appeared in only n=2 pts (2%). Both had a positive reaction
to Ajmaline. In one case, the immediate discontinuance of drug supply lead to
termination of non sustained VT. The other patient with classic coved-type ECG
before the test required multiple defibrillations for sustained polymorphic VT.
Conclusions: (1) The Ajmaline Challenge is a relatively safe method to diag-
nose BS. It should be performed in the hospital under continuous monitoring.
Termination criteria like reaching target dose, QRS prolongation > 30%, pres-
ence/appearance of the typical ECG and the occurrence of VT should be met
carefully. (2) Due to the prognostic importance of BS all pts with aborted sud-
den death or syncope of unknown origin without demonstrable heart disease
should undergo the Ajmaline Challenge.

P985 Electrocardiographic risk stratification of genotyped
patients with long QT-syndrome

G. Moennig' , H.J. Bruns', E. Schulze-Bahr', H. Wedekind' , H. Funke 2 ,

G. Assmann 2 , G. Breithardt 1 , W. Haverkamp 1 . ' University of Muenster,
Cardiology, Muenster, Germany; 2University of Muenster, Institute of
Arteriosclerosis Research, Muenster, Germany

Background: In patients with long QT(LQT)-syndrome, the ECG is used for
risk assessment.
Method: To test the value of different ECG-leads regarding risk stratification,
discrimination of rate-corrected QT-interval (QTc) of all ECG-leads in 49 geno-
typed LQT-patients (age: 36 ± 19; LQT1: 25; LQT2: 16; LQT5: 8) between
symptomatic (n=21; no of syncope: 7.5 ± 11.2; survived cardiac death: n=10)
and asymptomatic (n=28) mutation carriers were studied using Receiver Oper-
ating Characteristic Analysis (ROC = area under curve). Additionally, the cut-off
values for QTc with the highest sum of sensitivity and specificity for identifying
symptomatic patients among LOT mutation carriers were calculated.
Result: In all ECG-leads, QTc was significantly prolonged in symptomatic com-
pared to asymptomatic LQT mutation carriers. The highest discrimination was
found in lead II (ROC: 0.85) and lead V6 (ROC 0.82). At a cut-off value of 485
ms in V6, sensitivity was 83% and specificity was 85% for identifying symp-
tomatic mutation carriers. In lead II at a cut-off value of 478 ms 80% and 86%,
accordingly.
Conclusion: The surface ECG may help in risk stratification for syncope or
sudden cardiac death in patients with LOT syndrome. In our cohort a cut-off
value of about 480 ms in lead II or V6 is a reasonable and practicable parameter
for identifying LQT patients with a potential risk for symptoms.
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IP986 I Activation-recovery interval measurements in
evaluation of global sequence and dispersion of
ventricular repolarization in patients

S. Yuan 1, E. Hertervig 1, O. Kongstad 1, Z. Li 1 , M. Holm 2, S.B. Olsson 1.

1University Hospital, Dept. of Cardiology, Lund, Sweden; 2 Biosense Webster,
Clinical Dept., Waterloo, Belgium

Background: Activation-recovery interval (ARI) measured from unipolar elec
trograms has been used as an index of myocardial repolarization time. How
ever, it is unknown if the global sequence and dispersion of ventricular repolar
ization evaluated using monophasic action potential (MAP) mapping technique
could be estimated from the ARI measurements.
Methods: Endocardial MAPs and unipolar electrograms were simultaneously
recorded from 34±12 left (LV, n=5) or right ventricular (RV, n=9) sites in 14
patients using the NaviStar catheter and the CARTO system. Local activation
time (AT), end-of-repolarization (EOR) time were calculated from the MAPs and
the ATs and ARls from the unipolar electrograms, based on Which 14 sets of
3-dimensional maps of global EOR and that of the ARI were reconstructed.
The ARI was compared with the EOR at each site. The correlations between
the ARI and the EOR, between the ARI and the AT and between the EOR
and the AT were analyzed. The global sequence and dispersion of ventricular
repolarization were compared for each map.
Results: (1) A significant positive correlation between the ARI and the EOR
was found in all the maps, the r value being 0.53±0.27. The mean differences
between the ARI and the EOR were 5,57±21 ms for the total 473 paired mea
surements in the 14 maps (NS). (2) The global dispersion of ARI was 64±15
ms, as compared with that of EOR 68±22 ms (NS). (3) Repolarization se
quence was recognizable in 13/14 ARI maps as compared with that in 14/14
EOR maps. (4) ARI sequence was similar to the EOR sequence in 12/14 maps.
(5) The ARI was positively correlated with the AT in 12/14 maps, as compared
with that between the EOR and the AT in 14/14 maps.
Conclusion: The ARI measurements from the unipolar electrograms well
estimated the EOR measurements from the MAPs, suggesting the usefulness
of the former method in evaluation of ventricular repolarization.

I P987 I Is it possible to distinguish Brugada syndrome
patients with a SCNSA mutation from those without
using phenotypical characteristics?

J.P.P. Smits 1, L. Eckardt 2 , H. Le Marec 3 , C.R. Bezzina 1, E. Schulza-Bahr",
D. Escande ', W. Haverkamp 2 , AAM. Wilde 1. 1Academic Medical Center,
Experimental and Molecular Cardiology, Amsterdam, Netherlands;
2Universitatsklinikum Munster, KardiologielAngiologie, Munster, Germany;
3 Hopital Hotel-Dieu, INSERM U533, Nantes, France

Introduction The Brugada syndrome (BS) is an inherited cardiac disease char
acterized by a varying degree of ST-segment elevation in the right precordial
leads, and (non) specific conduction disorders. BS patients may develop ma
lignant ventricular arrhy1hmias.
In a minority of patients mutations in the gene encoding the cardiac sodium
channel (SCN5A) can be found. Genetic heterogeneity has been demonstrated
but other casually-related genes await identification.
We have tested whether a genotype-phenotype relation exists in BS by trying
to distinguish BS patients with (carriers) and without (non-carriers) a SCN5A
mutation using clinical parameters. Existence of such a relation might facilitate
genetic screening.
Methods In a multi-center study we have collected data on; demographics,
clinical and family history, ECG parameters, HV interval and ECG parameters
after pharmacological challenge with INa blocking drugs, in BS patients with
(n=23) or without (n=54) an identified SCN5A mutation (genetic screening by
SSCP).
Results The two groups did not differ in demographics, clinical or family history.
Carriers had a significantly longer PO interval on the baseline ECG (209±51 ms
vs 163±25ms (p<0.001)) and a significantly longer HV-time (66±13 vs
48±9ms (p<0.001)). A PO interval of >=210ms predicts the presence of a
SCN5A mutation with a sensitivity of 48% a specificity of 98% a positive predic
tive value of 92% and a negative predictive value of 81% (p<0.0001). For a HV
interval >=60ms values were respectively 88%, 82%, 50% and 97% (p<0.001).
After infusion of INa blocking drugs carriers had a significantly longer PO
interval (222±37ms vs 195±33ms (p<0.05)) and ORS interval (142±31ms
vs 118±21 ms (p<0.OQ5)). Carriers also had more increase in ORS duration
(38±31ms vs 18±18ms (p<0.05)).
Conclusion We observed significant longer conduction intervals (PO, HVand
ORS increase upon class I drugs) in patients with established SCN5A muta
tions. These results concur with the observed loss of function (i.e. reduced
sodium current) of mutated BS-related sodium channels. BS patients with and
without a SCN5a mutation can be differentiated with a high specificity on the
basis of phenotypical differences.

IP988 I Usefulness of the 12-lead electrocardiogram for
locating the site of origin of idiopathic left and right
ventricular outflow tract tachycardia

R. Peinado, L. Ramirez, J.L. Merino, A. Peinado, M. Abello, F.Lopez,
J.A. Sobrino. Hospital Universitario La Paz, Unidad de Arritmias, Madrid,
Spain

Background and Purpose: Pace mapping is the most efficient technique for
locating the successful ablation site of an idiopathic ventricular tachycardia
(IVT) originating from the right or left ventricular outflow tract (RVOT, LVOT).
This study was aimed at analysing the 12-lead ORS characteristics during pac
ing from different sites of the RVOT and LVOT to obtain useful criteria for pre
dicting site of origin of these VT.
Methods: We prospectively studied 24 patients without structural heart dis
ease undergoing catheter ablation of a left accessory pathway by a transaortic
approach. To mimic spontaneous tachycardia, continuous pacing at twice the
diastolic threshold and a 350 ms coupling interval was performed from the distal
electrode pair of a 4 mm tip ablation catheter at 10 different sites on the LVOT,
aortic cusps and RVOT. A 12-lead ECG was recorded during pacing at each
site where ventricular capture was successful. ECG's were analysed for ORS
pattern, axis and width, the point of precordial transition, ORS morphology in
leads I, aVL, aVR, V5 and V6, r wave amplitude in V1, and delta wave-like
beginning of the ORS.
Results: V2 transition was not observed when pacing from the RVOT but in
26% of patients when pacing from the LVOT or aortic cusps. V3 transition was
observed in 9% of cases paced from the RVOT, in 32% from the LVOTand 56%
from the aortic cusps. In 20% and 26% respectively, of LVOT and aortic cusp
pacing occasions, transition was obtained in V4. The presence of a s wave in
V5 or V6 predicted a LVOT pacing site (51,5% sensitivity, 95% specificity, 66%
+ predictive value and 88% - predictive value). An rS, RS or Rs morphology in
lead I was the best predictor for left aortic cusp or mitroaortic continuity pacing
(87,5% sensitivity, 90% specificity, 89,7% + predictive value and 88% - predic
tive value). ORS was significantly narrower in septal LVOT (143 ± 22 ms vs.
170 ± 12; P < 0.001) than in the other pacing sites.
Conclusions: Precordial transition, and the presence of s wave in leads I, V5
and V6 were the most useful criteria for determining the pacing site from the
LVOT and RVOT. Although a left bundle branch block morphology, inferior axis,
late transition is the only pattern obtained during pacing from the RVOT, differ
ent sites from the LVOT and aortic cusps can origin this morphology.

IP989 I Distinct electrocardiographic patterns for right
ventricular outflow tract tachycardia - Verification of
electrocardiogram algorithms by CARTO

C. Czerwinski, A.M. Wnuk-Wojnar, M. Trusz-Gluza, A. Hoffmann, S. Nowak.
University Hospital Silesian Med. Acad, 1st Dept. of Cardiology, Katowice,
Poland

Right ventricular outflow tract tachycardia (RVOT-T) originates from RV free
wall (A-anterior) vs septal (P-posterior) side, left (L) vs right (R) side and prox
imal (S-superior) vs distal (I-inferior) side below pulmonic valve. Identification
of these sites of origin (SOO) using ECG criteria facilitates localization during
catheter ablation (CA). Prior attempts to identify ECG patterns by pace map
ping at these sites using body surface ECG mapping (BMS) and fluoroscopy
(F) alone were limited by reproducibility of localization. Methods and Results:
To overcome this limitation we used CARTO (electro-anatomic mapping - EAM)
for precise localization of RVOT-T SOO based on activation and propagation
maps obtained in 23 pts who underwent successful CA for RVOT-T and an
alyzed 12 lead ECG during RVOT-T or VEB identical with RVOT-T. The ECGs
were analyzed for ORS amplitude/width, morphology and patterns of precordial
transition (table below).

ECG Pallerns

Avs P ORS>140ms ORS<140ms II,III:RR', Rr' 11.111: R

A (6) 5 1 1 5
P (17) 16 1 7 9
Lvs R aVR <aVL aVR>aVL I negative I: positive
L (17) 8 9 9 8
R (6) 3 3 3 3
Svs I V1, V2 initial r>0.2mV V1, V2 initial r<0.2mV
S (18) 10 8
i (5) 2 3

It was found, that posterior RVOT-T SOO obtained by EAM was accompa
nied with a sharp R wave without any notching in lead II and III ORS complex
(p<0.05). Similarly, inferior RVOT-T SOO localization coexisted with low r am
plitude « 0.2 mY) in V1 and/or V2 ORS complexes. Conclusion: EAM would
potentially allow developing ECG algorithms to facilitate rapid arrhy1hmia local
ization during CA for RVOT-T.
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P990 The individually derived formulae are superior to
Bazett and Fridericia formulae for heart rate correction
of the QT interval

V. Batchvarov, P. Smetana, A. Ghuran, K. Hnatkova, A.J. Camm, M. Malik.
St. George's Hospital Medical School, Department of Cardiological Sciences,
London, United Kingdom

Background: It is considered that most formulae for heart rate correction of
the QT interval over- or undercorrect the QT interval at extreme heart rates, but
perform satisfactorily at physiological resting heart rates. We compared Bazett
and Fridericia formulae with an individually derived heart rate correction formula
over a wide range of physiological heart rates.
Methods: 24-hour 12-lead digital ECGs (SEER MC, GE Marquette, one 10-
second ECG every 30 sec, 2880 ECGs/24 hours) were recorded in 22 healthy
men (age 27±7 years) and 24 healthy women (27±8 years). The QT intervals
of all ECGs were measured automatically (QT Guard, GE Marquette, downs-
lope inflex tangent method). In each subject, all QT intervals were corrected
by 1) Bazett formula, 2) Fridericia formula and 3) by an individual formula
QTc=QT/RR(power of beta), where the optimum value of beta was derived in
each subject by a power model QT = alpha + (RR)(power of beta), which was
best-fitted to her/his 24-hour QT/RR data. The linear correlations between the
RR intervals and QTc(Bazett), QTc(Fridericia) and QTc(individual) were esti-
mated.
Results: Even within the physiological range of resting heart rate (i.e. 60-90
beats/min), QTc (Bazett) and QTc(Fridericia), were significantly correlated to
the RR interval (Bazett: r=-0.87 and r=-0.92 in women and men, respectively;
Fridericia: r=0.90 and 0.54). QTc(individual) was not correlated to the RR inter-
val (r=-0.06 and 0.09 in women and men, respectively).

Conclusion: Both Bazett and Fridericia formulae may over- or undercorrect
the QT interval even at physiological heart rates. Correction formulae derived
in each subject from her/his 24-hour QT/RR data provide superior heart rate
correction of the QT interval.

P991 Prevalence of a wide QRS complex in candidates to
coronary artery bypass grafting and relationship with
clinical outcome

M. Biffi, G. Boriani, M. Bertini, L. Bacchi Reggiani, M. Bartolotti, A. Branzi.
Institute of Cardiology, University of Bologna, Bologna, Italy

We investigated the prognostic weight of several factors on the risk of heart
failure in patients undergoing CABG. We followed 300 consecutive patients up
to 1 year after surgery to assess clinical outcome, presence and degree of
heart failure. The risk of developing heart failure > class 2 at 1 year was inves-
tigated by logistic regression on the following preoperative variables: sex, age,
left ventricular EF, NYHA class, QRS duration, previous MI, previous CABG,
previous class 3 or 4 heart failure (PHF), atrial fibrillation (AF), history of ven-
tricular arrhythmias, hypertension, hypercholesterolemia, diabetes, coexistent
non-cardiac disease. Age was 70±8 years and EF was 52±13% at the time
of surgery. Average follow up was 19±8 months. Heart failure > class 2 oc-
curred in 108/300 patients (36%) at 1 year. Among the abovementioned clinical
variables, only sex,previous severe heart failure, coexistence of AF, and QRS
duration were predictive of heart failure development at follow up (table). All
the other variables were not risk markers for heart failure at logistic regres-
sion. Heart failure > class 2 developed in 67/84 patients with QRS>130 ms vs
41/216 with QRS<130 ms (p < 0.01).

OR 95% CI

Female sex 66/300 5.9 2.3- 15.4
PHF 101/300 3.2 1.4-7.1
Atrial Fibrillation 19/300 11.4 1.3-100
QRS duration (ms) 108±19 1.22 1.16-1.30

Cl=confidence interval; OR=odds ratio; PHF=previous class 3 or 4 heart failure

Forty-six patients (15%) had QRS>140 ms suitable for LV-based pacing. In
the current surgical era, candidates to CABG (50% older than 70 years) have
a relevant likelihood of heart failure at follow up, despite myocardial revascu-
larisation. Risk stratification may rely upon inexpensive variables as previous
severe heart failure, presence of AF, and QRS duration. A minority of patients
could benefit from LV-based pacing, which should be considered at the same
surgical time of CABG via an epicardial implantation.

P992 The role of resting electrocardiogram in the
assessment of viable myocardium in ischaemic
cardiomyopathy; comparison with positron emission
tomography

A. Desideril, S. Coscarelli 1 , M. Bertella 2 , R. Bigi 1 , P. Zanco 3 , L. Cortigiani 1

J.J. Bax 4 , L. Celegon 1 . t Cardiovascular Research Foundation, S. Giacomo
Hospital, Castelfranco Veneto, Italy; 2 Vimercate Hospital, Division of
Cardiology, Vimercate, Italy; 3 S. Giacomo Hospital, PET Center, Castelfranco
Veneto (TV), Italy; 4 University Medical Center, Department of Cardiology,
Leiden, Netherlands

Objectives: We assessed the value of ST-segment elevation at rest to iden-
tify viability in the anterior wall in pts with anterior wall akinesia and depressed
LV function; the results were related to positron emission tomography (PET)
and coronary angiography.Methods:32 pts (29 male, age 63±8 years, LVEF
31±8) with chronic ischemic cardiomyopathy had a 12-lead ECG recorded at
rest, and underwent PET with fluorine-18-fluorodeoxyglucose(FDG), and coro-
nary angiography. The extent of ST-segment elevation (mm) was calculated
from leads V1-V6, I and aVL. Uptake of FDG in the anterior wall >50% of
the maximum uptake indicated the presence of viable myocardium. Coronary
stenoses >70% were considered critical. Results: Based on the PET results,
21 pts were classified as viable and 11 as nonviable; 11/21 (52%) PET-viable
pts showed ST-segment elevation <1 mm in 1 or more anterior leads, as com-
pared to only 1/11 (9%) pts with scar tissue (OR 11, Cl 95% 1.1-101.9, p=
0.02). Mean ST-segment elevation at rest was significantly lower in the viable as
compared to the nonviable pts in leads V2 (1.07±0.61 mm vs 1.76±0.49 mm,
p=0.003), V3 (0.81±0.61 mm vs 1.79±0.55 mm, p= 0.0001), V4 (0.24±0.48
mm vs 1.35±1.12 mm, p=0.0005) and V5 (0.03±0.15 mm vs 0.57±0.87 mm,
p=0.009). ROC curve analysis identified ST-segment elevation <1 mm in lead
V3 as the optimal cut-off for identifying viable myocardium (sensitivity 76%,
specificity 91%, AUC 0.87). At coronary angiography, 13 pts with viability at
PET had an occluded left anterior descending coronary artery (LAD) with col-
lateral circulation and 8 had a critical stenosis. Among the 11 pts without viable
tissue 6 had an occluded LAD (in 4 cases with collateral vessels) and 5 had a
critical stenosis.
Conclusions: ST-segment elevation<1 mm in lead V3 is an accurate marker
to identify the presence of viable tissue, in pts with ischemic cardiomyopathy
and akinesia of the anterior wall. This electrocardiographic pattern is frequently
correlated with multivessel disease and presence of coronary collaterals to the
occluded vessel.

P993 Natural history of Brugada syndrome: insights for a
novel risk stratification algorithm

C. Napolitanol, M. Grillo', M. Gaspariniz, C. Pappone 3 , U. Giordano ° ,
R. Folli 1 , J. Nastoli 1 , S.G. Priori t . t Salvatore Maugeri Fondation, Molecular
Cardiology Dept., Pavia, Italy; 2Humanitas Hospital, Cardiology Division,
Rozzano, Italy; 3IRCCS, S Raffaele Hospital, Cardiology, Milan, Italy;
4 Ospedale Civico ARNAS, Cardiology Division, Palermo, Italy

Brugada syndrome (BS) is an inherited arrhythmogenic disease characterized
by increased risk of sudden cardiac death in young individuals. BS is charac-
terized by a wide spectrum of manifestations ranging from completely asymp-
tomatic individuals to highly malignant variants with recurrent life-threatening
events. However, the clinical approoh to BS patients is made difficult by the in-
complete information on the natural history of the disease and by the conflicting
evidences on the predictive role of programmed electrical stimulation (PES). In
this study we present data on a large group of BS patients and propose a new
risk stratification scheme. Clinical data were collected for 200 consecutive pa-
tients (152 men; age 41±18 years) diagnosed as BS by the presence of the
typical ECG abnormalities (ST elevation in V1-V3 ad right bundle branch block)
either spontaneously or after administration of sodium channel blocker (Fle-
cainide 2mg/kg or Aijmaline 1 mg/Kg, iv.). Genetic analysis was performed and
mutations on the SCN5A gene were identified in 28/130 (22%) probands. The
analysis of cardiac events between birth and the last follow up documented car-
diac arrest (CA) in 22 individuals (20 males; 33±13 years); 5/22 (23%) patients
experienced multiple CAs. History of syncope was present in 34/200 patients
(17%). A family history of unexplained sudden death was present in 26/130
(20%) probands. Multivariate analysis showed that patients at higher risk for
CA are those with a combined presence of spontaneous ST segment elevation
in V1-V3 and history of syncope (HR 6.4; 95% CI 1.9-21; p<0.002), while pa-
tients with a spontaneous ST segment elevation without syncope constitute a
group with moderately increased risk (HR 2.1; CI 0.68-6.9). On the other hand,
PES showed fairly good sensitivity (66%) but a very low specificity (34%) in pre-
dicting CA and no statistically significant association between inducibility and
occurrence of ventricular fibrillation was identified.
In conclusion, this study provides for the first time data on the natural history of
BS in a large cohort of patients and in the largest reported group of genotyped
individuals. Risk stratification of BS patients based on the clinical presenta-
tion allows the identification of those individuals at higher risk. Our data also
show that inducibility at PES has a very low specificity and point to the need of
specifically assessing its predictive value with specific protocols.
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P994 Insulin enhances vascular cell adhesion molecule-1
(VCAM-1) expression in human endothelial cells

R. Madonna 1 , A. Pandolfi 1 , G. Pellegrini 1 , G. Lazzerini 3 , A. Consoli 2 , R. De
Caterina ° . t Ospedale S. Camillo De Lellis, Chair of Cardiology, Univ. of Chieti,
Chieti, Italy; 2 University of Chieti, Department of Diabetology, Chieti, Italy;
3 CNR Institute of Clinical Physiology, Laboratory for Thromb & Vasc
Research, S.Cataldo - Pisa, Italy,- ° Chair of Cardiology, Univ. of Chieti,
Ospedale S. Camillo De Lellis, Chieti, Italy

Hyperinsulinemia has been proposed among the causes of accelerated
atherosclerosis in non-insulin-dependent diabetes mellitus (NIDDM). The ex-
pression of several endothelial leukocyte adhesion molecules has a critical role
in the initiation and progression of atherosclerosis. We hypothesized that in-
sulin, alone or in the presence of submaximal concentration of lipopolysaccha-
ride (LPS), a well-known inducer of endothelial activation, may directly affect
the expression of endothelial leukocyte adhesion molecules in the endothelium
and, particularly, the expression of vascular cell adhesion molecule (VCAM)-
1, intimately involved in early atherogenesis. Human umbilical vein endothelial
cells (HUVEC), at passage 4-5, were incubated with insulin for 24 hours, at
concentrations ranging from 0.01 to 100 nmol/l, thus covering a range from
low physiological to high pharmacological levels, followed by co-incubation with
LPS for further 0-24 hours. After this time, VCAM-1, E-selectin and ICAM-1
expression were assessed by cell surface immunoassay (EIA). At none of the
concentrations tested, insulin showed any cytotoxicity. VCAM-1 levels (mean ±
SD, with 5 replicates in each condition) at the various insulin concentrations,
expressed as percent of control, were as in Table.

Effects of insulin on VCAM-1 expression

0.01 nmol/L 	 0.1 nmol/L 	 1 nmol/L 	 10 nmol/L 	 100 nmol/L

no stimulus 	 97 ± 20 	 94±27 	 134 ± 57* 	 145 ± 61* 	 158± 76'
with LPS 0.1 ng/mL 	 99 + 8.3	 105 t 11 	 170 ± 64 	 243 ± 87' 	 229 ± 70*

values are expressed as mean ± SD, as % of control. *=P<0.05

Thus, at concentrations of 10 and 100 nmol/l, pretreatment with insulin signifi-
cantly potentiates the induction of VCAM-1, but not of ICAM-1 and E-selectin,
by LPS. Moreover, at concentrations ranging from 1-100 nmol/l, insulin alone
(in the absence of LPS) is sufficient to induce VCAM-1 induction. This might
increase vascular inflammation in vivo and thereby foster atherosclerosis in hy-
perinsulinemic subjects with NIDDM.

P995 Vitamin C improves endothelial function in type II
diabetic patients with coronary artery disease but not
in patients with diabetes only

C. Antoniades 1 , D. Tousoulis 1 , C. Tountas 2 , K. Marinou 1 , C. Tentolouris 1 ,

C. Pitsavos 1 , C. Stefanadis 1 , P. Toutouzas 1 . ' Cardiology Unit, 2Diabetology
Dept., Hippokration Hospital, Athens University, Athens, Greece

Background: Oxidative stress is an important mechanism of endothelial dys-
function observed in patients with coronary artery disease (CAD) or diabetes
mellitus (DM). However, the possible role of antioxidant administration in dia-
betic patients, is still unclear. In this study we examined the effect of chronic
treatment with vitamin C on endothelial function in diabetic patients of type 2
with or without CAD.
Methods: In a double-blind placebo-controlled study, 38 patients (30 males,
8 females, aged 65±1.6 years) with DM of type 2, were enrolled. 26 of them
had angiographically established CAD while the rest of them had no clinical
evidence for the disease. 11 patients with CAD+DM (group A) and 7 patients
with DM only (group B) received vitamin C 2g/d for 4 weeks. 15 patients with
CAD+DM (group C) and 5 patients with DM only (group D) received placebo
for the same period of time. Forearm blood flow was measured using venous
occlusion strain-gauge plethysmography, at baseline and after treatment. En-
dothelium dependent flow mediated vasodilation (FMD) was expressed as the
% change from baseline to post reactive hyperemia blood flow. Endothelium
independent flow (NTG%) was expressed as the % change from baseline to
post sublingual nitroglycerin administration flow.
Results: Basal blood pressure, heart rate, body weight, basal forearm blood
flow and NTG% remained unchanged in all groups. All values are expressed
as mean±SEM. FMD and NTG% were not significantly different between pa-
tients with CAD+DM (51.5±6.0 and 61.0±6.4% respectively) or DM (53.3±9.1
and 71.7±12.8% respectively, p=NS). FMD in groups A, B, C and D was
before treatment: 66.5±11.6%, 53.8±11.2%, 36.3±6.3% and 55.2±12.1%
respectively and after treatment: 84.3±15.1% (p<0.05), 55.6±6.9%(p=NS),
36.3±3.4%(p=NS) and 56.8±7.9%(p=NS) respectively.
Conclusions: Chronic administration of vitamin C seems to improve endothe-
lial function only in patients with combined coronary artery disease and dia-
betes mellitus of type 2, while it is not effective in diabetic patients without
coronary artery disease.

P996 Vitamin C and Insulin therapy decrease factor Vila and
insulin improves fibrinolytic activity in type 2 diabetes
(T2DM)

R.A. Anderson, G.R. Ellis, L.M. Evans, P. Collins, J. Giddings, M.J. Lewis,
M.P. Frenneaux. Wales Heart Research Institute, Cardiology, Cardiff, United
Kingdom

Background: Post-prandial lipaemia (PPL) is associated with an elevation of
factor Vlla, a potent procoagulant, initiating the thrombotic response to athero-
matous plaque rupture. Factor Vila increases after a fatty meal, correlates with
the degree of postprandial (PP) triglyceridaemia and seems related to free fatty
acid production during lipolysis of TG-rich lipoproteins by lipoprotein lipase on
the endothelial cell surface. There is also evidence that PAI-1 activity/antigen
is increased acutely after a fat load. This infers relative fibrinolytic resistance
2 and 4 hours after a fatty meal. Vitamin C blunts PPL induced endothelial
dysfunction/damage and may attenuate PP elevations in FVlla. Insulin therapy
increases LPL activity attenuates TG rises post-prandially. Insulin therapy in
NIDDM may decrease PAI-1 activity by decreasing VLDL levels by upregulat-
ing LPL activity.
Methods: 18 T2DM subjects with moderate glycaemic control and no overt
vascular disease were studied. All subjects had an overnight fast and received
a standard fat meal. Lipid profiles, activated factor VII (ng/ml), PAI-1 (UA/ml)
were measured in the fasting and PP phase over 8 hours. The study was re-
peated in a double-blinded manner with placebo/oral VC (1 g) prior to meal then
randomized to either VC/placebo and Insulin therapy for 3 months. A repeat
fatty meal was then ingested and the experiment repeated.
Results (Mean±SD) There was a significant decrease in factor Vila at 0, 4
and 8 hrs in response to PPL with VC; 7.6±1.3 to 4.97±1.2 (Ohrs), 6.7±1.2 to
4.8±1 (4hrs) and 6.24±0.7 to 5.3±0.5 at 8hrs. Insulin also decreased factor
Vila to 4.25±1, 4.45±1.4 and 4.45±1.4 respectively (p<0.05). In response to
insulin therapy there was a significant decrease in PAI-1 levels at 4 and 8hrs
PP, 29.1±3.1 to 25,1±3.3 (Ohrs), 20.5±3 to 13.8±2.2 (4hrs) and 23.3±1.6 to
18.37±1.3 (8hrs), p<0.05. There was no change in tPA levels.
Conclusion: Vitamin C and Insulin therapy attenuates factor Vila levels post-
prandially in T2DM after a fatty meal. Insulin therapy also decreases PAI-1
levels at 4 and 8 hours postprandially. Therefore both Vitamin C and insulin
therapy in T2DM, have beneficial effects on the thrombogenic mileu postpran-
dially. In particular insulin has additional effects on the fibrinolytic system by
decreasing PAI-1, possibly by decreasing VLDL levels and improving endothe-
lial function.

P997 Effects of diabetes on endothelial function and
adhesion molecules serum levels, in patients with or
without coronary artery disease

C. Antoniades, D. Tousoulis, M. Toutouza, C. Vasiliadou, C. Pitsavos,
C. Tentolouris, C. Stefanadis, P. Toutouzas. Hippokration Hospital, Cardiology
Unit, Athens University, Athens, Greece

Background: Diabetes mellitus (DM) and coronary artery disease (CAD) are
both associated with endothelial dysfunction. Serum levels of soluble vascular
cell adhesion molecule (sVCAM-1) and soluble intercellular adhesion molecule
(sICAM-1) are increased in patients with CAD. However, the effect of com-
bined CAD and diabetes mellitus on endothelial function and on serum levels
of sICAM-1 and sVCAM-1 is not well studied.
Methods: We studied 19 patients with CAD without DM (Group A), 11 pa-
tients with CAD+DM (group B), 11 patients with DM without CAD (group C)
and 11 healthy controls without CAD or DM (group D). Forearm blood flow was
measured using venous occlusion strain-gauge plethysmography. Endothelium
dependent flow mediated vasodilation (FMD) was expressed as the % change
from baseline to post reactive hyperemia blood flow. Endothelium independent
flow (NTG%) was expressed as the % change from baseline to post sublingual
nitroglycerin administration flow. Serum levels of 5VCAM-1 and sICAM-1 were
determined using an immunosorbent assay (ELISA) and expressed in ng/ml.
All values were expressed as mean±SEM.
Results: FMD was not significantly different between group A (68±7%) and
C (72±19%). FMD was significantly less in group B (51±3.7%) compared to
groups A (p<0.05), C (p<0.05) and D (111±17%, p<0.01). FMD was signifi-
cantly greater in group D compared to groups A and C (p<0.05 for both). NTG%
was not significantly different between the groups. Serum levels of sICAM did
not differ between groups (280±35, 297±45, 250±19 and 243±22 ng/ml in
groups A, B, C and D respectively). Serum levels of sVCAM-1 were signifi-
cantly greater in groups B (484±43 ng/ml) and C (585±67 ng/ml) compared to
groups A(358±25 ng/ml, p<0.05 for both) and D (340±21 ng/ml, p<0.05 for
both).
Conclusions: Both diabetes mellitus and coronary artery disease are asso-
ciated with endothelial dysfunction. 5VCAM-1 serum levels are elevated in pa-
tients with diabetes mellitus with or without coronary artery disease. These find-
ings indicate that the inflammatory process with the contribution of endothelial
dysfunction, might be a connective link between diabetes of type II and coro-
nary atherosclerosis.
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P998 Comparison of dobutamine stress echocardiography
and dobutamine stress scinitigraphy to asses the
prognosis of patients with diabetes mellitus

A.F.L. Schinkel, D. Poldermans, F.B. Sozzi, A. Elhendy, R.T. van Domburg,
J.J. Bax, E.C. Vourvouri, J.R T.C. Roelandt. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Purpose: This study compares the incremental prognostic value of dobutamine
stress echocardiography and dobutamine stress myocardial perfusion imaging
in patients with diabetes mellitus.
Background: Dobutamine stress testing is a safe and feasible technique for the
assessment of prognosis, especially in patients unable to perform an exercise
test. However, the relative prognostic value of DSE and DSMPI in patients with
diabetes mellitus has not been evaluated.
Methods: A total of 603 diabetic patients unable to perform an exercise test un-
derwent DSE (396 patients) or DSMPI (207). Follow-up was successful in 597
of 603 (99%) patients. End-points during follow-up were hard cardiac events
(cardiac death and nonfatal myocardial infarction) and all causes of mortality.
An abnormal DSE was defined as the presence of wall motion abnormalities at
rest or an ischemic response. An abnormal DSMPI was defined as the pres-
ence of fixed and/or reversible perfusion abnormalities.
Results: DSE was considered abnormal in 324 patients (82%). An abnormal
DSMPI was present in 125 (64%) patients. A multivariable Cox proportional-
hazard model demonstrated that both the presence of an abnormal DSE and
an abnormal DSMPI provided incremental prognostic information to clinical
data. Figure 1 compares hard cardiac event rates. Normal DSMPI vs abnor-
mal DSMPI: p<0.0005. Normal vs abnormal DSE: p<0.05. Normal DSMPI vs
normal DSE p=0.6. Abnormal DSMPI vs abnormal DSE p=0.4.

DSE versus DSMPI

Conclusions: DSE and DSMPI are safe and useful methods for the prognostic
stratification in patients with diabetes mellitus unable to perform an exercise
test. Patients with normal DSE or DSMPI have a good prognosis, whereas
patients with an abnormal test are at a high risk of cardiac events.

P999 Tumor necrosis factor-alpha impairs insulin-stimulated
endothelium-dependent vasodilatation and glucose
uptake in humans

H. Dominguez', C.R.M. Christian Rask-Madsen 2 , N.I. Nikolaj Ihlemann',
T.H. Thomas Hermann', L.K. Lars Kober 3 , C.T.P. Christian Torp-Pedersen' .
I KAS Gentofte, Cardiology P, Hellerup, Denmark; 2Harvard University, Joslin
Diabetes Center, Boston, United States of America; 3 Rigshospitalet,
Cardiology Laboratory B, Copenhagen, Denmark

Aim: Tumor necrosis factor-alpha (TNF) is elevated in patients with type 2 di-
abetes and inhibits insulin-stimulated glucose uptake in animal models and in
vitro. It may thus be a mediator of insulin resistance. The aim of this study
was to examine whether TNF acutely inhibits insulin-stimulated endothelium-
dependent vasodilatation and glucose uptake in humans. Methods: Lean
healthy men were studied in the fasting state. Drugs were infused into the
brachial artery measuring blood flow by venous occlusion plethysmography,
expressed below in units of ml/[100 ml tissue]/min. Acetylcholine was used as
endothelium-dependent agonist and nitroprusside as endothelium-independent
agonist. Each study was based on three infusion series given the same day:
infusing first the agonist alone, then co-infusing insulin and the agonist and fi-
nally co-infusing TNF, insulin and the agonist. TNF and insulin were infused at
a constant rate of 17 ng/min and 0.05 mU/Kg/min. For control, TNF and insulin
were replaced by their vehicle in separate groups of volunteers. Glucose up-
take was measured as the product between the arterial-venous difference of
plasma glucose and forearm blood flow and expressed in mM/Kg/min.
Results: During insulin infusion plasma insulin rose from 3.7±0.3 to 98.8±8.3
mU/L in venous effluent blood from the perfused arm and to 5.6±0.4 mU/L in
samples from systemic blood. During TNF infusion, local and systemic plasma
TNF rose from 1.4±0.5 to 134±36 and 6.5±1.4 ng/L respectively. The flow
under maximal acetylcholine stimulation was 12.7±2.3. Insulin enhanced this
flow by 22% (p=0.0007). When TNF was co-infused with insulin forearm flow
decreased by 32% to 8.6±2.3 (p=0.002). Neither insulin nor TNF had an effect
on the nitroprusside response (p=0.7). Insulin infusion increased glucose up-
take by 1.0±0.1 (p=0.02) but in the presence of TNF, insulin had no effect on
glucose uptake, which changed by -0.2±0.3 (p=0.5)

Conclusion: TNF blunts both insulin-stimulated endothelium-dependent va-
sodilatation and insulin-stimulated glucose uptake in the human forearm. This
findings support the hypothesis of the involvement of TNF in diabetes-related
atherosclerosis.

P1000 Effects of vitamin C on endothelial function in
diabetic patients with coronary artery disease: a
double blind placebo controlled study

D. Tousoulis 1 , C. Antoniades 1 , G. Goumas 1 , C. Tountas 2 , C. Tentolouris',
C. Pitsavos 1 , C. Stefanadis 1 , P. Toutouzas 1 . ' Hippokration Hospital,
Cardiology Unit, Athens University, Athens, Greece; 2Hippokration Hospital,
Diabetology Department, Athens, Greece

Background: Oxidative stress plays a key role in the pathogenesis of endothe-
lial dysfunction in coronary artery disease (CAD) and diabetes mellitus (DM).
In this study we investigated whether treatment with the antioxidant vitamin C
improves endothelial function in patients with CAD and DM of type I or II.
Methods: In a double-blind placebo-controlled study, 49 patients (42 males,
7 females, aged 64±1.2 years) with CAD and DM, were enrolled. 23 of them
were of type I DM and 26 of type II. 19 diabetic patients (8 with type I DM (group
A) and 11 with type II DM (group B)) were treated with vitamin C 2g/day for 4
weeks. The remaining (15 with type I DM (group C) and 15 with type II DM
(group D)) received placebo for 4 weeks. Forearm blood flow was measured
using venous occlusion strain-gauge plethysmography, at baseline and after
treatment. Endothelium dependent flow mediated vasodilation (FMD) was ex-
pressed as the % change from baseline to post reactive hyperemia blood flow.
Endothelium independent flow (NTG%) was expressed as the % change from
baseline to post sublingual nitroglycerin administration flow.
Results: Basal blood pressure, heart rate, body weight, basal forearm blood
flow and NTG% remained unchanged in all groups. All values are expressed
as mean±SEM. FMD was similar between patients with type 1 (51.7±5.1%)
and type 2 (54.7±8.1%, p=NS) DM. After treatment, FMD was significantly
increased in groups A (from 56.5±6.5 to 81.4±9.2% p<0.05) and B (from
66.5±11.7 to 84.3±15.1% p<0.05) while remained unchanged in groups C
(from 53.1±4.2 to 50.1±8.2% p=NS) and D (from 55.8±11.6 to 58.3±10.1%
p=NS).
Conclusions: Chronic administration of vitamin C seems to improve endothe-
lial function in patients with combined coronary artery disease and diabetes
mellitus of type I or II. This finding indicates a possible beneficial role of vitamin
C in these patients.

P1001 Does ramipril have influence on antioxidant profile in
type 2 diabetics?

D.Trifunovic-Zamaklar', M. Zamaklar 2 , S. Markovic 3 , P.M. Seferovic'.
I Institute for cardiovascular diseases, Cardiology II, Belgrade, Yugoslavia;
2Institute for Endocrinology, Diabetology, Belgarde, Yugoslavia; 3 University
clinical center, Department for biochemistry, Belgrade, Yugoslavia

Oxidative stress and free radical injury are important in initiation and progres-
sion of accelerated atherogenesis in diabetics. We previously shown that an-
tioxidant profile in diabetics are strongly influenced by the quality of metabolic
control and plasma lipid levels. Recent studies suggested that ramipril can de-
lay the progression of atherosclerosis; cardiovascular morbidity and mortality
in high-risk population independently of its antihypertensive effect.
The study was aimed to estimate antioxidant effects of ACE-inhibition (ACEI)
in obese, Type 2, normotensive diabetics with no angiographically and no clin-
ically manifest coronary artery disease. Baseline characteristics of the study
group were: n= 20, sex ratio female/male=1 1/9, mean age 47.5±3.5 years and
duration of diabetes 3.5±1.2 years. All patients were on antidiabetic diet and
gliclaside therapy and metabolic control was satisfied in all (HbAlc<7.5%).
Antioxidant profile was estimated by: Erythrocyte Superoxide Dismutase (E-
SOD; U/gHb), Erythrocyte Glutathione Peroxidase (E-GPx; U/gHb) activity and
Plasma Total Antioxidant Status (P-TAS; mmol/I). All parameters were deter-
mined by spectrophothometric methods. Plasma triglyceride (TG; mmol/I), total
cholesterol (Tot-Ch; mmol/I) and HDL cholesterol (HDL-Ch; mmol/I) were mea-
sured by enzymatic methods. LDL cholesterol (LDL-Ch; mmol/I) and LDL/HDL
ratio were calculated. Blood samples were taken before and one month after
ACEI (ramipril, 5 mg bid).
Results: after ramipril therapy the metabolic control remain unchanged
(HbAic: 7.2±0.5 vs. 7.0±0.3), as well as TG (1.8±0.6 vs. 1.7±0.5, p> 0.05),
Tot-Ch (6.5±0.4 vs. 6.0±0.6 p> 0.05), LDL-Ch (4.2±0.4 vs. 3.9±0.5, p>0.05)
and HDL-Ch (male: 1.32±0.05 vs. 1.29±0.05, p>0.05; female: 1.55±0.03 vs.
1.45±0.03, p>0.05). In comparison with the initial values E-SOD activity was
markedly increased by 41% (635±55.5 vs. 895±43.5, p<0.05), E-GPX was
increased by 2.25% (26.7±6.75 vs. 27.3±5.23, p>0.05) and increment of P-
TAS was 13.93%(1.22±0.25 vs.1.39f0.20, p>0.05).
Conclusion: In type 2 diabetics one month of ramipril therapy improved antiox-
idant status independently of the quality of metabolic control and plasma lipid
levels. It can be consider that this effect might be associated with angiotensin
II suppression and its influence on oxygen free radicals production.
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P1002 Atorvastatin and micronized fenofibrate, alone and in
combination, in type-2 diabetes mellitus with
combined hyperlipidemia

V. Athyros, A.A. Papageorgiou, V.V. Athyrou, D.S. Demitriadis,
A.G. Kontopoulos. Hippocration, Internal Medicine, Thessaloniki, Greece

Objective: The study evaluated the effect of the atorvastatin-fenofibrate combi-
nation on lipid profile, in comparison to each drug alone, in patients with type-2
diabetes mellitus (DM) and combined hyperlipidemia (CHL).
Research design and methods: One hundred and twenty consecutive pa-
tients, free of coronary artery disease (CAD) at entry, were studied for a period
of 24 weeks. These were randomly assigned to atorvastatin (20 mg/day,n=40),
micronized fenofibrate (200 mg/day,n=40) or combination of both (atorvas-
tatin 20 mg/day plus fenofibrate 200 mg/day,n=40). The effect of treatment
on low density lipoprotein cholesterol (LDL-C), triglycerides (TG), high density
lipoprotein cholesterol (HDL-C), apolipoproteins A-I and B, lipoprotein (a), and
plasma fibrinogen (PF) was recorded. Moreover, the percentage of patients
that reached the American Diabetes Association (ADA) treatment goals and
the estimated CAD risk status were calculated.
Results: No patient was withdrawn from the study because of side-effects. The
atorvastatin-fenofibrate combination reduced total cholesterol by 37%, LDL-
C by 46%, TG by 50% and PF by 20%, while it increased HDL-C by 22%
(p<0.0001 for all). These changes were significantly better than those of both
monotherapies. From patients on drug combination 97.5% reached the LDL-C
treatment goal of <100 mg/dl, 100% the desirable TG levels of <200 mg/dl,
and 60% the optimal HDL-C levels of >45 mg/dl. These rates were significantly
higher than those of both monotherapies. Combined treatment reduced the 10-
year probability for myocardial infarction from 21.6% to 4.2%.
Conclusions: The atorvastatin-fenofibrate combination has a highly beneficial
effect on all lipid parameters and plasma fibrinogen in patients with type-2 DM
and CHL. It improved patients' CAD risk status significantly more than each
drug alone.

P1003 Perfusion abnormalities detected by SPECT imaging
are closely related to carotid intima-media-thickness
in asymptomatic diabetic patients

A. cerisiert, B. Bouchet 2 , V. Brulport-Cerisier 3 , K. Bouchou 2 , B. Estour 3 ,

P. Cathebras 2 , A. Da Costal, K. Isaazl. tHopital nord, Service de
Cardiologie, Saint Etienne, France; 2Hopital Nord, Medecine interne, Saint
Etienne, France; 3Hopital Bellevue, Endocrinologie, Saint Etienne, France

Background: Myocardial perfusion defect documented by stress SPECT imag-
ing has been reported to be a long term prognosis marker in totally asymp-
tomatic type 2 diabetic patients (TAD). The carotid intima-media thickness
(CIMT) has been proposed recently as a new marker predictive of major car-
diovascular events in high risk patients but no data exist in TAD patients. We
evaluated the relation between CIMT and SPECT in a TAD population. Meth-
ods. From 01/00 to 12/00, CIMT was automatically measured by high resolu-
tion ultrasonography using a specific software in 52 TAD patients pts (mean
age 60 years, range 49-75) without history of heart disease who underwent a
rest Thallium 210/stress Tc-99m sestamibi SPECT imaging screening because
of a diabetes duration > 10 years plus at least one additional risk factor. Re-
sults: 20 pts had had SPECT+, 32 SPECT-. They did not differ for age (62±8
vs 60±8, p=0.45) and duration of diabetes (14±6 versus (vs) 13±6; p=0.63);
number of risk factor (2.6±8 vs 1.9±8; p=0.0046), male proportion (65% vs
34%; p=0.046) and CIMT (0.64±0.1 vs 0.55±0.09; p=0.0052)were higher in
SPECT+ than SPECT-. Multivariate analysis using multiple logistic regression
model showed that CIMT was the variable that best correlated with positive
SPECT imaging: odd ratio 2.8, Cl: [1.32;5.92], p=0.0074.
Conclusions: CIMT appears to be strongly correlated with positive SPECT
imaging in high-risk diabetic asymptomatic patients and might represent an
alternative screening test in this population.

P1004 The elusive link between insulin-resistance and
ultrasonic indices of early cardiovascular damage in
essential hypertensives

A. Zuccarelli 1 , P. Rossi 2 , A. Varga', E. Pacetti t , N. Gruber', L. Venneri' ,
E. Picano t . t Institute of Clinical Physiology, PISA, Italy; 2 Fivizzano Hospital,
Cardiology Division, Fivizzano, Italy

Background: Insulin resistance has been proposed as the metabolic basis of
atherogenesis. The association between hypertension, insulin resistance and
early signs of cardiovascular damage is incompletely understood.
Aim: to determine the relationship between insulin-resistance and ultrasoni-
cally assessed early target organ damage in essential hypertensives.
Methods: 71 asymptomatic non diabetic essential hypertensives (36 females,
age= 57 ± 11 years, weight: 81±15 kg) with negative maximal cardiac stress
testing underwent, on different days and in random order: 1) Insulin-resistance
calculation using the Homeostasis Model Assessment (HOMA); 2) an ultra-
sound study of carotid (intima-media thickness,IMT), cardiac (left ventricular

mass index, LVMI), and brachial (% flow mediated dilation, FMD) district.
Results: IMT was 0.9.±0.30 mm; % FMD was 8.5±6.7; LVMI was 131±36
g/m2 . The mean HOMA was 2.29±1.19. HOMA was not significantly related
to LVMI (r= -0.025, p= 0.8), FMD (r=-0.145,p=0.2) and IMT (r= - 0.09,p=0.4).
%FMD was weakly correlated to LVMI (r=- 0.24,p=0.04) and carotid IMT (r=-
.33,p=0.004),whereas no correlation existed between IMT and LVMI (r= 0.14,
p=0.23). At individual patient analysis, an abnormality of at least 1 in % FMD
(<8%), LVMI (>125 g/cm 2 ) and IMT (>.75 mm) was present in 64 patients
(90%): Figure.

Patients with echographic abnormalities.

Conclusion: In clinically uncomplicated essential hypertensives, metabolic in-
sulin resistance is not associated with left ventricular hypertrophy, brachial
artery endothelial dysfunction and/or increased carotid intima-media thickness.
Integrated noninvasive ultrasound evaluation provides an accurate identifica-
tion of incipient atherosclerotic damage - otherwise missed by conventional
clinical and metabolic assessment.

P1005 High dosage of atorvastatin strongly reduces CRP
within four weeks in diabetes mellitus; less marked
effect on other inflammatory markers

C. kluft', M.A. van de Reel, C.G. Schalkwijk 3 , H.M.G. Princen',
A.E. Meinders 2 , M.V. Huisman 2 on behalf of the DALI Study Group. t Gaubius
laboratory, TNO-PG, Vascular and connective tissue researc, Leiden,
Netherlands; 2Leiden University Medical Center, Dept of General Internal
Medicine, Leiden, Netherlands; 3Free University Hospital, Department of
Nephrology, Amsterdam, Netherlands

Inflammation is thought to play a role in the development and progression of
atherosclerosis.
Three strong acute phase proteins, high-sensitive CRP (hs-CRP), serum amy-
loid A (SAA), secretory phospholipase A2 (sPLA2) as well as the cytokines
interleukin-6 (11-6) and TNF-a have emerged as prognostic inflammation mark-
ers for cardiovascular disease. Statin therapy has repeatedly been shown to
reduce hs-CRP levels; the effects on the other markers are less well docu-
mented.
In a placebo-controlled trial the effect of 10mg and 80mg atorvastatin on the
inflammation markers hs CRP, SAA, sPLA2 and IL-6 was measured after 30
weeks of treatment in 196 patients with type 2 diabetes and without manifest
cardiovascular disease. In addition the effect on hs-CRP was followed after 4,
10 and 20 weeks. Ten patients with a baseline or follow-up hs-CRP level over 15
mg/L were excluded. The levels of the markers before treatment were found to
be high and to correlate mutually. The correlations with CRP showed r= 0.411-
0.600; Spearman p< 0.001.
hs-CRP, SAA, sPLA2, 11-6 levels were reduced by 15% (p=0.012), 8% (n.s.),
3% (p=0.040), and 3% (n.s.) (medians, Mann-Whitney) respectively in patients
randomized to 10mg atorvastatin, and by 47% (p<0.001), 18%(p=0.001), 10%
(p= 0.004), and 10% (p=0.086) respectively in patients randomized to 80mg
atorvastatin. Pretreatment levels of hs-CRP, SAA, sPLA2 and 11-6 were not re-
lated to the changes. The effects on hs-CRP were achieved in 4 weeks for
low-dose and for > 75% for high-dose atorvastatin relative to the follow-up at
20 and 30 weeks. The effects on hs-CRP of 80mg atorvastatin were present
with all continued antidiabetic co-medication.
It is concluded that the anti-inflammatory effect of 80mg atorvastatin is achieved
rapidly and is predominantly targeted at CRP, suggesting a specific anti-
inflammatory effect.
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P1006 Do all classical cardiovascular risk factors have the
same impact in C-reactive protein plasma
concentration in acute coronary syndromes?

L. Bronze', A. Candido 1 , J. Monge 1 , J. Galvao 1 , A. Anao 1 , C. Ferreira',
J. Azevedo 2 , A. Aleixo 1 . 'Hospital de Sao Francisco Xavier, UNICARD,
Lisbon, Portugal; 2Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

Elevated plasma concentration of C-reactive protein (CRP) is associated with
increased global cardiovascular risk. We evaluated the influence of classical
coronary heart disease risk factors (RF): hypertension (HT), smoking (SK), di-
abetes mellitus (DM), hypercholesterolemia (HC) and obesity (OB) in the level
of CRP measured in acute myocardial infarction or unstable angina patients
(pt). High-sensitivity CRP levels (Dade Behring test) were obtained upon en-
trance in 151 pts, 48 female, aged 65±12 years old, admitted within a 3-month
period in the CCU. According to the presence of a single specific RF the whole
of pts were divided in 2 groups: HT+ versus HT-, SK+ versus SK-, DM+ versus
DM-, HC+ versus HC- and OB+ versus OB- and their CRP values compared
(t-student and proportions comparison). The RF combination was also tested
(RF<1 versus RF>2 up to RF<4 versus RF>5), in order to establish if the as-
sociation of RF would impact on CRP and at wich level would it occur. HT+
was found in 64% of pts, SK+ in 25%, DM+ in 21%, HC+ in 34% and OB+ in
27%. CRP elevation was present in 83% of pts. A significant difference (p=0.05)
was found only for pts with DM+ and
DM-. In these subgroups, a significant
difference was also found for the an-
giographic disease extension: multi-
vessel disease in 89% of DM+ ver-
sus 46% in DM- (p=0.04) pts. We
did not find a significant cut-off point
for the association of RF The pres-
ence of diabetes mellitus is associ-
ated with higher CRP serum levels in
acute coronary syndromes.
This finding reflects the greater in-
volvment of the coronary atheroscle-
rotic process commonly associated
with this metabolic condition. There was no association between this particular
inflammatory marker, CRP, and any other RF or to their combination.

P1007 Silent myocardial ischaemia in diabetes mellitus:
usefulness of adenosine 99mTc tetrofosmin
myocardial SPECT

M. Feola', G. Magro 2 , A. Biggi 3 , A. Francini 1 , G. Leonardi', M. Procopio 2 ,

G. Borretta 2 , E. Uslenghi 1 . ' Santa Croce Hospital, Cardiology Dept., Cuneo,
Italy; 2 Ospedale Santa Croce, Endocrinology, Cuneo, Italy; 3 Ospedale S.
Croce, Nuclear Medicine Dept., Cuneo, Italy

Myocardial ischemia may not manifest symptoms in diabetic patients. The ob-
jective of this study was to evaluate if adenosine TC 99m tetrofosmin myocar-
dial single photon emission tomography (SPECT) might detect silent myocar-
dial ischemia in asymptomatic type 2 diabetic patients at high risk for coronary
artery disease (CAD).
Methods: Fifty-seven patients (40 males, age 62,2 ys) with history of type 2 di-
abetes mellitus lasting more than 5 ys, unable to perform a standard stress test
and presenting at least one of the following conditions (diabetic nephropathy
or neuropathy, peripheral or carotid artery disease, elevated microalbuminuria)
were enrolled in the study. All patients underwent adenosine-rest TC99 SPECT
in a double-day protocol. Dividing the left ventricle in 20 segments, summed
rest score (SRS), summed stress score (SSS) and summed difference score
(SDS) were obtained with a 5-point scale (from 0=normal uptake to 4=absent
uptake) by two operators. A gate-SPECT analysis was always provided. Silent
myocardial ischemia was diagnosed when SDS>1; diabetic patients with ex-
tensive inducible ischemia (SDS>=3) underwent coronary angiography.
Results: In thirty-two (56.1%) subjects myocardial SPECT was normal; 25
(43.9%) showed silent ischemia, 16 (28.1%) of which had a SDS>=3. Coronary
angiography was performed in all subjects with SDS>=3. A normal angiogram
was found in 5 (31.2%), single-vessel disease in 2 (12.5%), two-vessel dis-
ease in 6 (37.5%) and three-vessel in 3 (18.8%). Three patients were treated
with surgical revascularization and 3 with coronary angioplasty. At univariate
analysis pts with more extensive silent ischemia had longer duration of di-
abetes (16.2±8.1 ys vs 11.8±5.8 ys, p=0.03), lower left ventricular ejection
fraction (LVEF) at Gated acquisition after the adenosine infusion (44±11% vs
52.3±11.4%, p=0.03) and blunted reduction of diastolic blood pressure dur-
ing the adenosine test (84.6±21.7 mmHg vs 75.3±7.2 mmHg; p=0.02). No
differences were found in the metabolic control (glycosylated haemoglobin
p=0.3, C peptide p=0.1) and lipid profile (triglycerides p=0.7; LDL cholesterol
p=0.8).
Conclusion: adenosine TC99 tetrofosmin SPECT revealed myocardial is-
chemia in 43.9% totally asymptomatic diabetic pts. In pts with more extensive
inducible ischemia angiography demonstrated CAD in 68.7%. The metabolic

and lipid parameters were not different according to the degree of inducible
ischemia.

P1008 How does the primary PTCA affects the long-term
prognosis of diabetic patients?

S. Simek, M. Aschermann, J. Vojacek, F. Holm, J. Humhal, A. Linhart,
L. Golan. General Faculty Hospital, Charles Univ., llnd Med. Dep., Praha 2,
Czech Republic

Objectives: to investigate feasibility and safety of primary PTCA in diabetic
patients.
Background: diabetic patients with acute myocardial infarction (AMI) have
been shown to be at high risk for adverse clinical outcomes. Limited data is
available on long term prognosis of diabetics treated with primary PTCA.
Methods: retrospective analysis and follow up of consecutive 67 diabetic pa-
tients and 211 non diabetic patients treated with primary PTCA from 1/95 to
12/99.
Results: The baseline characteristics were comparable in both groups. The
mean age was 62 years in diabetic patients and 59 years in non diabetic pa-
tients. Hypertension (49% vs. 36% p=0,05), contraindications to trombolytic
treatment (13,4% vs. 5,7%, p=0,037), cardiogenic shock (16,4% vs. 7,1%,
p=0,023), multivessel disease (34%vs 23%, p=0,07) and longer time delay to
treatment (240 vs. 180 min, p=0,05) were more often present in diabetic group.
47% of diabetic and 42% of nondiabetic patients received stents. The TIMI 2
and 3 flow rates were reached in 91% of diabetic patients and in 89,1% of
nondiabetic patients, but TIMI 2 flow was found more often in diabetics (11,9%
vs. 3,3%, p=0,06). Diabetics had lower need for cardiopulmonal resuscitation
during PTCA (0% vs. 5,2%, p=0,05) and higher rate of bleeding complications
leading to significant change in the blood count (7,5% vs 1,4%, p= 0,01). Acute
and subacute closure of infarct related artery and nonfatal reinfarction occurred
in 3% vs. 3,3%, 3 vs. 0,9% and 1,9% vs. 3% in diabetics and nondiabetics re-
spectively. Left ventricle ejection fraction 3-5 days after AMI was 47% in both
groups. Higher 30 day mortality (11,9% vs. 5,2%, p= 0,05) was observed in dia-
betic group. However when the shock patients were excluded from the analysis,
the 30 day mortality was comparable in both groups (4,5% vs. 2,4%, p=0,369).
During 38+12 month follow up of 259 acute phase survivors 24 patients died,
mortality in diabetics and nondiabetics was 11,9% vs. 8,5%(p=0,43), nonfatal
reinfarction rate was 11,9% vs. 4,5% (p=0,039) respectively.
Conclusion: Primary PTCA seems to be safe and effective treatment of dia-
betic patients presenting with AMI. The prognosis of this high risk population
however remains serious. Higher rate of bleeding complications at puncture
site after PTCA can be explained by the lower quality of vessel wall in diabetic
patients.

P1009 C-reactive protein may have a different prognostic
value in diabetics and in non-diabetics patients with
unstable angina

L.M. Biasucci, G. Liuzzo, D.J. Angiolillo, V. Rizzello, A. Porto,
G.G.L. Biondi-Zoccai, A. Abbate, F. Crea. Catholic University, Cardiology
Dept., Rome, Italy

Background: Diabetes is a pro-atherosclerotic and potentially pro-
inflammatory condition associated ,with increased cardiovascular risk, yet nc
study has so far assessed whether the prognostic role of C-Reactive Protein
(CRP) is different in diabetic and non-diabetic patients.
Methods: We assessed the, prognostic role of CRP for in hospital death and
myocardial infarction in 253 consecutive pts admitted to our CCU with a di-
agnosis of unstable angina. In all pts CRP was measured on admission by a
nephelometric method (Dade-Behring). The data were evaluated by CRP quin-
tiles.
Results: 200 pts were diabetics, 53 non-diabetics, in the overall population we
observed 21 events (death+infarction), that were significantly more frequent
in the top quintile (>19.8 mg/L) of CRP (P for trend =0.0019). More events
were observed in diabetics (13% vs 7.5%), although the difference was not
significant, CRP levels on admission were similar between diabetics and non-
diabetics (respectively 4.5 mg/L range 0.35-144 and 5.21, range 0.2-188 mg/L,
P=ns). However the prognostic role of CRP was significantly different between
diabetics and non diabetics. In non diabetics 71% of events were concentrated
in top quintile (10/14, P for trend <0.0001) but no differences in event rate was
observed among CRP quintiles in diabetics.
Conclusions: our data support the role of CRP as an important unfavourable
short-term prognostic factor in pts with unstable angina. However, in our study
the prognostic role of CRP seems to be confined to non-diabetic pts. Other
mechanisms of instability, such as extent and severity of coronary atheroscle-
rosis and a pro-thrombotic state, might obscure the prognostic role of CRP in
diabetic patients with unstable angina.
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P1010 Inhibition of the renin -angiotensin system regulates
the anti-inflammatory response of statins and aspirin
in coronary artery disease

B. Khan, W.B. Lauten, Q.A. Khan, S.T. Rahman, S. Parthasarathy. Emory
University, Division of Cardiology, Atlanta, United States of America

Background: The therapeutic use of renin-angiotensin system (RAS) inhibitors
results in a significant reduction of cardiovascular events in patients with coro-
nary artery disease. Recent outcome studies demonstrate that these agents
may have vascular benefits independent of blood pressure reduction. The ad-
dition of these agents to aspirin and statin therapy may provide additive or
synergistic effects in reducing vascular pro-inflammatory and oxidative mecha-
nisms.
Methods: We followed 124 normotensive patients with documented coronary
atherosclerosis (pre-statin). These subjects were initiated on aspirin and ator-
vastatin to a low density lipoprotein (LDL) cholesterol of less than 100 mg/di
(post-statin) and then randomized to either the angiotensin converting enzyme
inhibitor quinapril (QUI, 20 mg/day, n=69) or the angiotensin type 1 receptor
antagonist irbesartan (IRB, 150 mg/day, n=55) for 8 weeks.
Results: In addition to the reduction of LDL cholesterol, atorvastatin reduced
sP-selectin by 40 percent (0.57±0.08 to 0.38±0.06 ng/dl, p<0.05 from pre-
statin), IL-6 by 18 percent (480±51 to 399±48 ng/dl, p<0.05 from pre-statin),
and monocyte binding by 13 percent (90±11 to 76±18 percent of monocytes
binding to the CD11b antibody, NS). The addition of either QUI or IRB further
reduced sIL-6 (QUI, 330±51; IRB, 301±48 ng/dl, p<0.05 from pre- and post-
statin). Furthermore, there was a profound decrease in monocyte binding in
patients placed on either RAS inhibitor (QUI, 33±10; IRB, 27±6 percent of
monocytes binding to the CD11b antibody, p<0.05 from pre- and post-statin).
Both QUI and IRB were well-tolerated by the treatment groups and did not
cause any significant hypotension in the normotensive population with coronary
artery disease.
Conclusions: Our findings indicate that the addition of RAS inhibitors to aspirin
and statin therapy differentially regulate markers of inflammation and oxidation
in the vasculature and may demonstrate potential mechanisms by which these
agents are effective in the secondary prevention of coronary atherosclerosis.

CARDIOVASCULAR CONTROL MECHANISMS IN HEALTH
AND DISEASE

P1011 Effects of intensive resistance training on isotonic
exercise Doppler indexes of left ventricular systolic
function

E. Fisman 1 , A. Pellicciaz, A. Tenenbaum 1 , I. Auerbach , A.G. Frank',
M. Motro 1 . ' Chaim Sheba Medical Center, Cardiac Rehabilitation Institute,
Ramat-Gan, Israel; 'Italian National Olympic Committee, Institute of Sports
Science, Rome, Italy

Background: Endurance (isotonic) and resistance (isometric) training pro-
grams are known to induce different cardiovascular adaptations. It is still un-
clear whether resistance athletes may have an improved cardiocirculatory re-
sponse to endurance exercise. The aim of this study was to evaluate Doppler-
derived indexes of left ventricular (LV) systolic function during isotonic exercise
in a highly trained population of resistance athletes, in comparison to age- and
gender-matched endurance athletes and sedentary individuals.
Methods: Doppler echocardiography at rest and at supine symptom-limited
isotonic exercise was performed in 120 male subjects: 40 weightlifters (mean
age 29±4), 46 long-distance runners (mean age 29±6; p=NS) and 34 healthy
sedentary men (mean age 30±5; p=NS).
Results: At peak exercise stroke volume increased by 65% above rest values in
runners, by 77% in weightlifters (p<0.05) and by 37% in sedentary (p<0.0001
vs. athletes), associated with a parallel increase in end-diastolic volumes. The
volumetric changes led to an increase in LV ejection fraction, from 64±7 to
92±7 in runners, 69±8 to 92±6 in weightlifters, and 67±7 to 86±6 in seden-
tary (p<0.05 vs. athletes). Peak flow velocity was 119±15 in runners, 114±12
in weightlifters, and 102±9 cm/s in sedentary (p<0.05 vs. athletes), increas-
ing to 213±19, 203±16 and 160±14, respectively, at exercise (p<0.0001 vs.
athletes). No significant rest or exercise differences were documented between
both athletes groups. Mean acceleration values were higher for the runners and
the weightlifters: 14.2±1.3 and 13.7±1.2 m/s/s, respectively, vs. 12.2±1.1 in
sedentary (p<0.01). During exercise, a sharp increase to 39.3±5 and 37.3±4,
respectively, was seen in the athletes (p=NS), and a less pronounced one to
25.4±2.5 in the sedentary (p<0.0001).
Conclusions: Two major findings can be drawn from the present study. First,
resistance-trained athletes show an improved cardiovascular response to iso-
tonic exercise, as reflected by Doppler-derived indexes of aortic flow (peak flow
velocity and mean acceleration) compared to sedentary men, notwithstanding
the fact that these athletes lacked of previous conditioning with this specific
type of exercise. Second, the LV response to isotonic exercise in resistance
athletes does not appear to be different than in endurance athletes.

P1012 Abnormalities in myocardial contractility, metabolism
and perfusion reserve in non-stenotic coronary
segments in heart failure patients

A.F.M. van den heuvel', J.J. Bax 2 , P.K. Blanksma 1 , W. Vaalburg 1 , D.J. van
Veldhuisen 1 . ' University hospital Groningen, cardiology, Groningen,
Netherlands; 2LUMC, Cardiology, Leiden, Netherlands

Objective: Myocardial blood flow (MBF) reserve is impaired in congestive heart
failure (CHF), while fluorine-18-deoxyglucose (18FDG) uptake is relatively pre-
served. To determine whether this mismatch could be interpreted as ischemia,
we performed dobutamine stress echocardiography (DSE).
Methods: 12 males with coronary artery disease (CAD) and CHF were com-
pared with 12 controls with similar CAD but normal left ventricular (LV) function.
MBF in non infarct-related artery areas was assessed using N13-ammonia
positron emission tomography (PET), at rest and after dipyridamole infusion
and 18FDG-uptake was determined. DSE was performed with doses up to 40
µg/kg/min.
Results: In areas with non-stenotic arteries MBF-reserve was more impaired
in CHF patients (1.6±0.6 vs. 2.2±0.5; CHF vs. normal LV resp. p<0.05). MBF-
reserve was related to LV ejection fraction (r=0.6, p<0.05) and wall stress (r=-
0.72, p<0.05). PET showed mismatch in 4±1% of the myocardium in normal
LV, compared to 26±26% in CHF (p<0.05), coinciding with more ischemic wall
motion abnormalities on DSE (21% vs 4%; CHF vs. normal LV resp, p<0.05).
Conclusions: In CHF, mismatch was found in areas supplied by non-stenotic
coronary arteries. Correponding areas showed ischemic wall motions on DSE.
These findings suggest that the condition of CHF may play a role in perpetu-
ating myocardial failure by inducing myocardial ischemia. Follow-up studies to
investigate the ischemia-CHF relationship in time would be needed.

P1013 The role of cardiac power and systemic vascular
resistance in the pathophysiology and diagnosis of
patients with acute congestive heart failure

G. Cotter, Y. Moshkovitz', E. Kaluski 1 , O. Milovanov', Y. Nobikov 2 ,

A. Schneeweiss 1 , R. Krakover 1 , Z. Vered' . 'Assaf-Harofeh Medical center,
Cardiology, Zerifin, Israel; 2Sheba Medical Center, Bio-Statistics,
Tel-Hashomer, Israel

Conventional hemodynamic indexes (cardiac index (Cl), and pulmonary cap-
illary wedge pressure) have previously demonstrated only limited value in the
diagnosis and treatment of patients with acute congestive heart failure (CHF).
Methods: We have measured Cl, wedge pressure, right atrial pressure (RAP)
and mean arterial blood pressure (MAP) in 89 consecutive patients admitted
due to acute CHF (exacerbated systolic CHF (n=56), hypertensive crisis (n=5),
pulmonary edema (n=11) and cardiogenic shock (n=17)) and in two control
groups: Eleven patients with septic shock and 20 healthy volunteers. Systemic
vascular resistance index (SVRi) = (MAP-RAP)/Cl. Cardiac contractility was
estimated by the cardiac power index (Cpi), calculated as Cl x MAP.
Result: We have found that Cl < 2.7 Lit/min/M2 and wedge pressure > 12
mmHg are universally measured in patients with acute CHF. However these
measures are often overlapping among patients with the above-mentioned dif-
ferent syndromes of acute CHF, while Cpi and SVRi are significantly different.
Cpi was low in patients with exacerbated CHF and extremely low in patients
with cardiogenic shock while SVRi was increased in patients with exacerbated
systolic CHF and extremely high in patients with pulmonary edema. By using a
two-dimensional presentation of Cpi versus SVRi we have found that these clin-
ical syndromes can be accurately differentiated, as the paired measurements
of each clinical group segregated into a specific region on the Cpi/SVRi nor-
mogram, that could be mathematically defined by a statistically significant line
(Figure, Lambda=0.95).

Conclusion: Measurement of SVRi and Cpi and their two-dimensional graphic
presentation enables accurate diagnosis and follow up of individual patients
with acute CHF.
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P1014 Intrapatient observations of autonomic nervous
system activity during spontaneus and angioplasty
coronary ischaemia

O. Manfrini, C. Pizzi, G. Morgagni, R. Bugiardini, N. Propato. University of
Bologna, Med. Intern., Cardioangiol., Epatol., Bologna, Italy

Although autonomic sympatho-vagal balance has been reported to be abnor-
mal in pts with anginal syndromes, it is still not known whether this abnormality
may concur to the development of coronary occlusion in the natural history of
the disease. Alternatively it could simply be an expression of the interaction
between pain perception, coronary occlusion and neural reflexes.
Methods: To address this topic we studied 40 pts admitted to CCU for unstable
angina, candidates to revascularization by PTCA in single vessel disease. All
pts had > 75% stenosis of the left anterior descending coronary artery. ECG
Holler monitoring was performed in all pts starting 2 to 6 hours before car-
diac catheterization. Frequency domain measures of heart rate variability were
assessed by power spectral analysis during spontaneous or balloon induced
ischemia, and 1 to 5 min. before and after the ischemic episodes. Low (LF:
0.04-0.15 Hz) and high frequencies (HF:0.15-0.40 Hz) were assumed to be the
expression of sympathetic and parasympathetic activity, respectively. LF/HF ra-
tio was used to estimate the overall autonomic nervous system balance.
Results: Eight of the 40 pts experienced spontaneous ischemia during car-
diac catheterization just before angioplasty. Angiography during spontaneous
episodes showed transient total or subtotal coronary occlusion. Hundred
episodes were analysed: 78 secondary to balloon obstruction and 22 spon-
taneously occurring. LF/HF ratio was dramatically reduced during balloon in-
duced ischemia as compared to values recorded 5 min. before (0.5 ± 0.7 vs
3.7 ± 2.1, p< 0.01). The opposite occurred during spontaneous ischemia (12
± 6.5 vs 4.3 ± 2.6, p<0.01). Spontaneous ischemic episodes were longer than
those provoked by balloon angioplasty (180 ± 90 vs 120 ± 60 sec).
Conclusions: 1) A shift in the autonomic nervous system balance towards
sympathetic activation may be a factor concurring to cause spontaneous coro-
nary occlusion in unstable angina. 2) The hypothesis that neural reflexes orig-
inating by coronary occlusion itself, or by chest pain could trigger increased
sympathetic activity during unstable angina, appears to be unlikely.

P1015 Adenosine and endogenous opiold sensitivity in
patients with silent myocardial ischaemia and angina
pectoris

B. Sadigh-Lindell, C. Sylven, B. Eriksson. Huddinge University Hospital,
Department of Cardiology, Stockholm, Sweden

Introduction: Different studies have shown that patients with silent myocardial
ischemia (SMI) have the same prognosis as patients with angina pectoris (AP),
despite this fact, they make much fewer primary and emergency visits. The aim
of the present investigation was to study the differences in tolerability of the
ischemic pain messenger, adenosine (ADO), in patients with AP, SMI and to
healthy volunteers and study the effect of non-selective opioid antagonism on
adenosine provoked pain.
Method: 13 patients with SMI (mean age 58±10 with BMI 25± 3) who un-
derwent examination with exercise stress test or myocardial scintigraphy, with
ECG ischemic changes and no pain during the test were compared with 10
patients with AP (mean age 57±9 with BMI 29±5) and positive test. Significant
stenosis in one or several coronary vessels were shown during coronary an-
giography. Both groups were compared to a group of healthy volunteers (mean
age 49±2 with BMI 26±4) n=10. The subjects received increasing doses of
adenosine injected rapidly into antebrachial vein to estimate maximum toler-
able dose (MTD). Initial dose was 2.5 mg, which was increased in steps of
2,5 mg. 1 minute after each dose of adenosine central chest pain was quanti-
fied using 0-10 point scale of Borg. When the MTD of adenosine was titrated,
the subjects were given 4 doses (placebo, 1/3, 2/3, 3/3 of MTD) of ADO in
double-blind random order. This was repeated double-blind after injection of a
non-selective opioid antagonist (naloxone 0.4 mg/ml 1 ml).
Results: Patients with SMI showed a higher pain threshold compared to the AP
group (pain duration p=0,001), (pain area p=0,004), (Borg p=0,023) at 1/3 and
2/3 of MTD and this difference was abolished by naloxone. The same pattern
of altered pain perception was seen in the SMI group compared to healthy
volunteers without any effect after naloxone injection (pain duration p=0,027).
There was an increase in pain within healthy and the SMI group after naloxone
injection compared to before (p<0,05).
Conclusions: A decreased pain sensitivity to adenosine was evident in pa-
tients SMI compared to patients with AP. The lower pain in the SMI group dis-
appeared after injection of naloxone. Naloxone decreased pain threshold in
healthy and SMI group (p<0,05). Our results clearly suggest a role of periph-
eral endogenous opioid receptors in perception of pain, particulary in low grade
pain among patients with SMI.
Key words: Silent myocardial ischemia, Angina pectoris, Adenosine, Maximal
tolerable dose

P1016 Optimal oxygenation is important in patients
receiving dobutamine because this drug markedly
enhances chemoreflex sensitivity to hypoxemia

S. Velez-Roa', A. Ciarka 2 , M. Rhanama', B. Kojonazarov', M. Dagonnier',
J. P. Degaute 1 , P. van de Borne . ' Erasme Hospital, Cardiology, Anderlecht,
Belgium; 2 Warsaw Medical University, Physiology, Warsaw, Poland

Background: There is evidence that beta-adrenergic mimetic agents may in-
crease chemoreflex sensitivity to hypoxemia in humans. Whether this occurs
also with the beta-1 adrenergic mimetic agent dobutamine, which is frequently
administered to patients with heart failure, is not known.
Methods: We tested the hypothesis that dobutamine (5 µg/kg/min) increases
chemoreflex sensitivity in 15 normal humans in a randomized, double-blinded,
placebo-controlled study. We examined the effects of dobutamine on the respi-
ratory, cardiovascular and sympathetic nerve activity (SNA, microneurographic
technique) during normoxia, isocapnic hypoxia (10% 02 in 90% N2), maximal
voluntary end-expiratory apnea and hyperoxia.
Results: Dobutamine markedly increased the ventilatory response (16.1±1.6
vs. 11.4±0.7 L/min at the 5th min of hypoxia, ANOVA p<0.0001) and the SNA
response to isocapnic hypoxemia (403±94 vs. 222±5% at the 5th minute of
hypoxia, ANOVA p<0.03). Peripheral chemoreflex deactivation by hyperoxia
suppressed these effects (ventilation: 8.4±0.5 vs. 7.9±0.6 L/min, p=NS). More-
over, the apneas at the end of hypoxia which were performed with dobutamine
were shorter than those under placebo (17±2 vs. 19±1 sec, p=0.01, Figure 1)
and were accompanied by larger increases in SNA (501±107% vs. 291±38%
with placebo, p<0.05) despite a lower reduction in oxygen saturation (81±2%
with dobutamine vs. 77±1% with placebo, p<0.05).

Conclusions: Marked increases in the ventilatory and sympathetic response
to hypoxemia reveal that dobutamine enhances peripheral chemoreflex sensi-
tivity. Clinicians should be aware of this effect and attempt to maintain optimal
oxygenation in patients with heart failure receiving dobutamine.

P1017 j Vascular effects of L-NMMA are mediated via actions
on eNOS not L-arginine transport

M.M. Parnell, D.M. Kaye. Baker Medical Research Institute, Alfred Baker
Medical Unit, Melbourne, Australia

Background: Impaired endothelial function is well established in congestive
heart failure (CHF), on the basis of decreased responses to both agonist-
induced and shear stress stimuli. The downregulation of eNOS expression and
activity has been proposed as a npchanism for this defect. We recently iden-
tified a decrease in L-arginine (L-arg) transport in the forearm, suggesting that
substrate limitation may also Contribute. To further investigate this abnormality,
we determined the effect of -L-NMMA on both blood flow and L-arg transport in
control (C) and congestive heart failure (CHF) patients.
Methods and Results: Measures of L-arg transport ([3H]L-Arg clearance) and
endothelial function (venous occlusion plethysmography) were performed in 19
male NYHA class II/III CHF pts (age 54 ± 3 years) and 17 healthy male vol-
unteers (CON; age 53 ± 3 years). Forearm blood flow (FBF) responses to
intra-arterial ACh infusions were attenuated in the CHF pts (37 µg/min, 6.26
± 0.88 ml/min/100ml) when compared to the C group (37 µg/min, 11.6 ± 1.41
ml/min/100ml; p=0.01), while basal blood flow was similar between the two
groups (p=ns). We next evaluated the effect of intra-arterial L-NMMA, an in-
hibitor of eNOS which also inhibits L-arg transport. L-NMMA reduced FBF in
both C (4 µg/min, -1.43 ± 0.31 ml/min/100mI; p=0.003) and CHF pts (4 µg/min,
-0.42 ± 0.13 ml/min/100ml; p=0.003), and the change in blood flow was signifi-
cantly greater in C vs. CHF (p=0.001). At baseline, L-arg transport was greater
in C (111.96 ± 9.77 ml/min) than CHF pts (84.27 ± 9.04 ml/min; p=0.05). L-arg
transport was reduced to the same extent following L-NMMA infusions (C vs.
CHF; -22.71 ± 5.33 vs -25.71 ± 6.22%; p=ns).
Conclusion: The present study confirms our earlier finding of reduced L-arg
transport as a potential mediator of impaired endothelial function in CHF. Our
observation that L-NMMA produces a greater blood flow reduction in C than
in CHF, while exerting similar effects on L-arginine transport suggests that this
agent acts principally to inhibit eNOS rather than L-arg transport.
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INFLAMMATORY MECHANISMS OF CELL DAMAGE

P1018 Role for a novel integrin linked kinase in leukocyte
recruitment

E.B. Friedrich', S. Sinha', L. Lie, S. Dedhar 3 , T. Force ° , A. Rosenzweig 2

R.E. Gerszten' . 'Massachusetts General Hospital/Harvard, CIID,
Charlestown, United States of America; 2CVRC, Massachusetts General
Hospital/Harvard, Charlestown, United States of America; 3 University of
British Columbia, Vancouver, Canada; 4New England Medical Center/Tufts
Boston, United States of America

Chemokines such as MCP-1 are potent monocyte agonists and a growing body
of evidence from animal models and human specimens suggest a key role
in the pathogenesis of atherosclerosis. Chemokines modulate monocyte inte-
grin avidity to coordinate adhesion and subsequent transendothelial migration,
though the sequential signaling pathways involved remain poorly characterized.
Here we show that integrin linked kinase (ILK), a recently described 59-kDa
serine-threonine protein kinase which interacts principally with betal-integrins,
is highly expressed in human mononuclear cells and has sustained activation
by exposure of leukocytes to the chemokine MCP-1. Biochemical inhibitor stud-
ies show that chemokine-triggered activation of ILK is downstream of phospho-
inositide 3-kinase (PI 3-K). In functional assays in a parallel plate laminar flow
chamber (2,0 dynes/cm2 ), overexpression of wild type ILK in human mono-
cytic cells markedly diminishes betal -integrin/vascular cell adhesion molecule-
1 (VCAM-1)-dependent firm adhesion to human endothelial cells [13.2± 1.0
(Control transduced) vs. 2.6±1.1 (ILK transduced), p<0.001]. These data im-
plicate ILK in the dynamic signaling events involved in the regulation of mono-
cyte integrin avidity for endothelial substrates, potentially in the transition from
stable arrest to subsequent migration. Identification of the signaling pathways
responsible for monocyte recruitment could provide further insights into celluar
mechanisms underlying human atherosclerosis and potentially identify new tar-
gets for therapeutic intervention.

P1019 High dose of aspirin inhibits NF-kB and protects
against endorgn damage in rats with human renin
and angiotensinogen genes

R. Dechend, D.N. Muller, F Hampich, J.K. Park, F.C. Luft. Franz Volhard
Clinic, Cardiology, Berlin, Germany

Recently, it was reported that aspirin (ASA) inhibits I-kB kinase beta in vitro. We
previously showed that NF-kB activation and inflammation plays a crucial role in
the pathogenesis of dTGR. We now tested the hypothesis that ASA inhibits NF-
kB and ameliorates renal and cardiac end-organ damage. The dTGR feature
hypertension, severe renal and cardiac damage. We treated rats chronically
with ASA (600 and 25 mg/kg ip). Only apirin 600 prevented mortality, while
untreated dTGR and ASA 25 showed mortality > 50% at 7 weeks. ASA 600
reduced cardiac hypertrophy (4.0±0.2 vs. 5.7±0.2 mg/g, p<0.001) compared
to dTGR. Blood pressure levels in ASA 600 were slightly, but not significantly
lower (158±8 vs. 182±8 mm Hg, p=0.2). In contrast, ASA 600 reduced albu-
minuria by 85% (p<0.01) and perivascular fibrosis. However, apirin 25 had no
effect on cardiac and renal damage. ASA 600 inhibited renal I-kB kinase activity
and NF-kB DNA binding activity, which was increased in dTGR. Immunohisto-
chemical analysis shows increased expression of the activated p65 NF-kB sub-
unit in the endothelium, smooth muscles cells, infiltrated cells, glomeruli, tubuli
of dTGR, which was markedly reduced by ASA 600. ASA 600 also resulted in
reduced immunostaining of NF-kB-regulated genes laminin, ICAM-1 and IL-6.
Monocyte infiltration was increased in dTGR hearts and kidneys and reduced
by ASA 600, and not by ASA 25. Thus, these results demonstrate that only high
dose ASA inhibits NF-kB, suppresses inflammation and protects against ANG
II-induced end-organ damage.

P1020 Evaluation of the phasic variation of monocyte
membrane markers during acute coronary syndromes

A. Anao' , J. Cortez 2 , V. Azevedo' , L. Bronze', I. Arroja' , J. Azevedo' ,
A. Aleixo' , M.G. Morais 2 . 'Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal; 2Faculdade de Ciencias Medicas-UNL,
Biochemistry Department, Lisbon, Portugal

In acute coronary syndromes (ACS) an inflammatory response (IR) is asso-
ciated with the instability of the coronary artery plaque related to the activity
of the monocyte (M) type cell involved. Our aim was to analyse the time vari-
ability of several M cell membrane markers (MM) during the first days post
ACS. We studied a group of 52 ACS pts, aged 65±12 yrs, 69% male, after
CCU admission. Blood samples were collected in EDTA at day 1, 3, 5 and 10
post admission and after discharge. The absolute and relative M circulating
levels (n- / /mm3 ), and its relative % to blood white cells count (%M-%) were
determined. After a selective M cell MM process, a quantitative flow citome-
try method was applied to assess the concentration of M MM/mm 3 , ICAM and
VCAM ligands such as CD11b and CD43 and its ratio CD11b/CD43. We also

evaluated the levels of fibrinogen (FB-mg/dI), mioglobin (MG-U/L), C-reactive
protein (CRP-mg/dl), troponin I (TI-g/L), total CK (U/L) and CK-MB (U/L) isoen-
zyme. Between day 1 and 10 post ACS, the CD1 1 b levels suffered a significant
variation of +13.5% (130.6-148.3/mm 3 ) with a peak level at day 5, CD43 regis-
tered higher initials levels and a variation of +7.3% (39.5-24.1/mm3 ) with a peak
at day 3, and CD1 1 b/CD43 ratio a variation of +31% (3.07-5.02; p<0.01) with a
correspondent peak at day 5. The CD1 1 b/CD43 ratio registered also significant
correlations with the CRP levels (r=0.55; p<0.01), troponin I (r=0.37; p=0.02)
and total CK (r=0.40; p=0.02), different from the other variables. The MM suffer
a variation during the acute phase of the myocardial ishemic ACS process.

The phasic variation of these M cell MM reflect the intensity of the IR associated
with plaque instability and may correspond to a cell index of the myocardial
inflammation level in acute ischemiaMonocyte receptors

P1021 Atorvastatin decreases the upregulation of COX-2 and
EP1 receptor induced by proinflammatory cytokines
in cultured vascular smooth muscle cells

A. Gomez-Hernandez', M. Ortego' , J.L. Martin-Ventura',
L.M. Blanco-Colio', J. Tunon', C. Diaz 2 , G. Hernandez 2 , J. Egido'.
' Fundacidn Jimenez Diaz., Vascular Research Lab, Madrid, Spain; 'Medical
Division Pfizer, R&D Department, Madrid, Spain

Background: Inflammation constitutes a key factor in the initiation, progres-
sion and rupture of the atherosclerotic plaque. One enzyme implicated in
the inflammation is cyclooxygenase 2 (COX-2), not constitutively expressed
in normal vessels. COX-2 is responsible for the synthesis of proinflammatory
prostaglandins (PGs) such as PGE2, which exerts a wide variety of actions
through G protein —coupled receptors (EP 1- 4). Little is known, however about
the regulation of the EPs in atherosclerosis. In addition, recent data have shown
some antiinflammatory effects of HMG-CoA reductase inhibitors (statins). The
aim of this work was to study the expression of COX-2 and of different PGE2
receptors in vascular smooth muscle cells (VSMC) induced by proinflammatory
cytokines such as IL-1 beta and TNF-alfa, as well as its modulation by atorvas-
tatin (Atv).
Methods and Results: mRNA expression of COX-2, EP1, EP2 and EP-4 re-
ceptors induced by TNF-alfa and IL1-beta (1000/ml, each) was studied in rat
VSMC by RT-PCR. Stimulation with cytokines elicited an increase of COX-2 ex-
pression (3.2±1 fold). EP-1 receptor expression was induced at 3h (2.3±2 fold),
diminished at 6h, increased again at 8h (1.8±0.8 fold; and 4.1±5 fold, respec-
tively) and kept constant until 24h. The expression of EP-4 receptor peaked at
8 h. However the expression of EP-2 and COX-1 remained invariable with the
time. Since it has been suggested that Atv may have antiinflammatory effects,
additional experiments were performed. Preincubation for 1 h with Atv (10 -5

M) significantly reduced COX-2 expression at 8h (1.0±0.8 fold, 56%) coincid-
ing with a reduction in the expression of EP1 (0.8±0.5 fold, 75%). Antiinflam-
matory compounds such as acetylsalicylic acid (100µM) and dexamethasone
(1µM) significantly decreased the expression of COX-2 and EP1 at both 3 and
8h. Comparatively, the reduction obtained with Atv was slightly lower to that ob-
served with the anti inflammatory drugs (76-91%). In addition, pyrrolidine dithio-
carbamate (200µM), a known NF-kB inhibitor and antioxidant, diminished the
COX-2 and EP1 mRNA expression, suggesting the implication of this nuclear
factor.
Conclusions: In cultured VSMC, proinflammatory cytokines such as TNF-alfa
and IL1-beta upregulate the expression of COX-2 and several PGE2 receptors.
This effect was reduced by Atv in the range obtained by classical antiinflamma-
tory drugs, probably via NF-kB. These data further support the antiinflamma-
tory properties of Atv.
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P1022 Application of TNF receptor ameliorates cardiac and
renal end-organ damage in Ang II-dependent
hypertension independent of blood pressure

R. Dechend, D.N. Muller, J.K. Park, A. Mulally, R. Dietz, F.C. Luft. Franz
Volhard Clinic, Cardiology, Berlin, Germany

We recently reported that rats harboring both human renin and angiotensino-
gen genes (dTGR) feature moderate hypertension, severe renal and cardiac
damage, and a 50% mortality at 7 weeks. We also showed that TNFa is in-
creased in both hearts and kidney by western blot and immunohistochemisty
in this model of angiotensin II (Ang II) induced end-organ failure. Rats over
expressing TNFa develop chronic heart failure associated with severe leuko-
cyte infiltration in both the atria and the ventricles. Moreover chronic treatment
with a soluble TNFa receptor (sTNF-R) in patients with heart failure resulted
in a significant dose-dependent improvement in LV structure and function and
a trend toward improvement in patient functional status. Thus, we tested the
hypothesis that TNF signaling is involved in Ang II-induced cardiac and renal
damage. We treated rats chronically with sTNF- for 3 weeks. sTNF-R had no
effect on blood pressure (211±8 vs. 194±7 mm Hg, Sprague Dawley rats (SD):
110±1 mm Hg), however cardiac hypertrophy index was reduced (5.64±0.13
vs. 4.75±0.09 mg/g, p<0.05, SD: 3.5±0.05 mg/g) compared to dTGR. sTNF-R
reduced 24 h albuminuria by 50% (37.3±8.1 vs. 16.9±3.2 mg/d, p<0.05, SD:
0.2±0.02 mg/d). Vasculopathy and perivascular cardiac fibrosis were markedly
ameliorated by STNF-R. Immunohistochemical analysis showed increased in-
filtration of monocytes and T-cells in dTGR which was significantly reduced by
sTNF-R. sTNF-R was only partially effective in the kidney. Electrophoretic mo-
bility shift assay showed increased NF-kB and AP-1 DNA binding activity in
heart and kidney of dTGR. The DNA-binding activity of both transcription fac-
tors was reduced by sTNF-R in heart and kidney. Immunohistochemical analy-
sis shows increased expression of the p65 NF-kB subunit in dTGR that was re-
duced by sTNF-R treatment. Similarly, immunohistochemistry showed that the
TNF-regulated adhesion molecule ICAM-1 was reduced in heart in the sTNF-
R treated compared to untreated dTGR. These results demonstrate that TNF
signaling is involved in Ang II-mediated end-organ damage in vivo. Blocking
TNFa signaling does not reduce Ang II induced hypertension in vivo. sTNF-R
reduced NF-kB and AP-1 DNA binding activity and reduced cardiac damage
independent of blood pressure.

P1023 Low molecular weight dextran sulfate acts as an
endothelial cell-protectant and prevents complement
activation in xenotransplantation models

T. Laumonier 1 , P.J. Mohacsi 1 , E.Y. Korchagina 2 , N.V. Bovine, R. Rieben 1 .
I Bern University Hospital, Cardiology, Bern, Switzerland; 2Shemyakin
Institute, Russian Academy of Sciences, Moscow, Russian Federation

Introduction: The complement (C) system plays a critical role in the rejection
of xenografted cells and organs as well as in the damage of endothelial cells
(EC) as occurring e.g. during ischemia/reperfusion injury after myocardial in-
farction. Dextran sulfate of MW 5000 (DXS) is known to block C-activation and
to regulate the coagulation cascade by potentiation of Cl-inhibitor. Due to its
negatively charged nature we hypothesized that DXS can bind to the endothe-
lium and protect it from C-mediated damage.
Methods: A FACS assay using pig cells (PK15 as well as pig aortic EC) was de-
veloped to analyze C-deposition, DXS binding and cell survival. Pig cells were
preincubated with DXS (0,04 to 25 mg/ml) for 30 minutes at 37°C, 5% CO2,
followed by washing, and incubated with normal human serum (NHS) to induce
C-mediated damage. The cellular localization of DXS was analyzed by confocal
microscopy using a FITC labeled DXS (DXS-FITC) and also evaluated on more
complex tissues like pieces of rat aorta in a setting of ischemia/reperfusion in-
jury.
Results: DXS was able to inhibit human serum-mediated C deposition (C3c,
C4c) on pig cells in a dose dependant manner (IC50 = 0,7 mg/ml). This cyto-
protective effect was still present when the challenge with human serum was
done up to 48 hours (IC50 = 18 mg/ml) after the 30 min incubation of the cells
with DXS, followed by washing. Up to a concentration of 100 mg/ml, DXS had
no toxic effects on the cells. By FACS analysis and confocal microscopy, we
could show that cytoprotection was paralleled by binding of DXS-FITC, both to
the cell surface and the nucleus.
Discussion: Our results indicate that DXS is able to bind to the endothelium and
to protect it from C deposition mediated endothelial injury. These data suggest
that DXS acts as an "endothelial cell protectant" with potential for clinical ap-
plication to prevent ischemia/reperfusion injury after PTCA or cardiac surgery
and heart transplantation.

IMAGING OF ATHEROSCLEROSIS

P1024 In vitro photodynamic diagnosis of atherosclerotic
wall changes with use of mono-I-aspartyl chlorin e6

D. Bialy 1 , A. Derkacz 1 , M. Wawrzynska 1 , A. Bednarkiewicz 2 , P. Ziolkowski 3 ,
H. Nowosad 1 , W. Strek 2 . 1 Cardiosurgery, Medical University of Wroclaw;
2Polish Academy of Sciences, Institute for Structure Research, Wroclaw, 3

Pathomorfology, Medical University of Wroclaw, Wroclaw, Poland

Background: Although there are several methods for atherosclerosis detection
available, none of them seems to be accurate enough to solve the problem.
Photosensizer Assisted Light Induced Fluorescence (PALIF) as a background
for photodynamic diagnosis (PDD) and therapy (PDT) is a new method based
on using photosensitizing drugs and light of appropriate wavelength needed
for drug activation. The aim of this study was to asses in vitro the capability of
PALIF with use of chlorin e6 as a PS to recognize different stages of atheroscle-
rosis and its usefulness as a feedback system for photoangioplasty treatment.
Methods: 20 specimens of human aorta and 10 specimens of human coronary
artery from eight patients were obtained at autopsy. The patients ranged in
age 45 to 76 years. The specimens were soaked with mono-I-aspartyl chlorin
e6 for 15 minutes and then washed out. The luminescence spectra using 440
nm wavelength light from a Mercury lamp were collected and analyzed. Subse-
quently all specimens were histologically examined and basing on the patho-
logical changes occurring in intima and media classified into three groups: 1:
normal artery wall 2: atherosclerotic noncalcified plaque and 3: calcified plaque
Results: Tissue fluorescence is seen as green light with three peaks at 490,
515 and 543 nm, chlorin e6 fluorescence is seen as a fourth peak at 660 nm.
Compared with the spectrum obtained from normal artery wall, spectra col-
lected from noncalcified and calcified plaque show the reduction of green fluo-
rescence intensity, with strongly reduced green part of the spectrum collected
from noncalcified samples. Moreover we noted a very strong red fluorescence
of chlorin e6 originating from lipid reach, noncalcified samples. We established
a quantitive factor which is the ratio Re6 of chlorin e6 red intensity in its 660
nm maximum compared to the area of green luminescence centered at 516
nm. The highest value of the ratio was reached at atheromatous samples, then
calcified and normal ones (R=3.53, R=1.63, R=1.50 respectively, p<0.05).
Conclusions: PS assisted spectroscopy can be a comparable, quantitive
method of identifying artery wall changes. It may be a specific tool for athero-
matous and normal or calcified segments discrimination. Further animal and
clinical trials must be performed to evaluate in vivo atheroma detection algo-
rithm as a feedback system for photoangioplasty. The advantage of the above
method is a possibility of a real time imaging followed by targeted therapy of
various forms and stages of atherosclerosis

P1025 Fusion imaging in chronic coronary artery stenosis
by magnetic resonance phosphorus spectroscopy
and 3D coronary angiography

M. Nahrendorf 1 , K-H. Hiller, T. Neuberger, A. Greiser', S. Kohlerl, K. Hue,
G. Ertl 2 , W.R. Bauer 2 . 1 Universitat Wuerzburg, EP5, Wuerzburg, Germany;
2 Universitat Wurzburg, Med. Klink, Wurzburg, Germany

Aim of the study was to evaluate the concept of fusion imaging by magnetic res-
onance spectroscopy and imaging (the model of chronic coronary stenosis in
the rat. 3D coronary angiograms° Iere fused with ATP metabolite maps, which
were acquired by 31 P localized MR spectroscopy in the isolated rat heart.
Stenosis was induced by a tgation including a 300µm wire placed next to the
left coronary artery. The wire was taken away imediately after the suture was
closed. 2 weeks later localized 3D 31 P Chemical Shift imaging was performed
in 8 isolated perfused hearts on a Bruker 12 T AMX. (voxel size 4x4x6 mm).
1 H gradient echo images were acquired to correlate position of the stenotic
region in the metabolite maps and the angiography data, which was segmented
and used for volume correction of spectroscopy. PCr/ATP was determined in a
control and the ischemic region. MR angiography was performed with a flow
weighted 3D gradient echo (TE 1.0ms, matrix 128±3). Metabolite maps of ATP
were fused with the coronary angiogram using the Amira software. After MR,
fraction of scarring within ischemic region
was determined in histology. 3D MRA en-
abled detection of coronary stenosis. In the
ischemic region, PCr/ATP was decreased
when compared to control region (1.24 ±
0.38 vs 1.45 ± 0.49, p < 0.05). Fraction of fi-
brosis in histology was 12.81.4%, and corre-
lated to ATP signal reduction in the ischemic
region (r = 0.71, p < 0.05).
In future this kind of image fusion might be
of help in fast characterisation of the severity
of a stenosis and might aid decision making
concerning revascularisation, because not
only anatomy, but also metabolic information 	 Fusion image.
can be given at a glance.
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P1026 Non-invasive differentiation of plaque morphology
using multi-slice computed tomography:
experimental and post-mortem studies

S. Schroeder, A. Kuettner 2 , M. Leitritz', A. Kopp 2 , C. Herdeg',
C. Burgstahler', M. Heuschmidt 2 , C.D. Claussen 2 . ' University of Tuebingen,
Med.Clinic Ill, Dept. of Cardiology, Tubingen, Germany; 2 University of
Tuebingen, Division of Diagnostic Radiology, Tubingen, Germany

Background: Initial clinical results indicate that multi-slice computed tomogra-
phy (MSCT) might be used for the non-invasive differentiation of human coro-
nary plaque morphology by measuring plaque density. Aim of the present stud-
ies was a) to determine the reliability of this new methodology in post-mortem
studies, and b) to evaluate influence factors on the density measurements
Methods: a) 10 human hearts were scanned post mortem, focusing on the
presence of atherosclerotic coronary plaques. Density measurements were
performed within these plaques, which were furthermore histopathologically
classified according to the Stary classification.
b) A coronary phantom model was developed, consisting of silicon tubes (lu-
men diameter 4 mm), with two plaques of known density inside, simulating soft
and intermediate lesions (plaque 1: -39 Hounsfield Units [HU], plaque 2: 72
HU). Density measurement were conducted in 3 different contrast media con-
centrations ([CMC], 1:30, 1:40, 1:50) All MSCT scans were performed on a
Somatom Volume ZoomTM (Siemens, Forchheim, Germany).
Results: a) 13 plaques were detected by MSCT (n=4 soft [Stary III/IV], n=5
intermediate [Stary V], n=4 calcified [Stary VII]). Soft plaques had a mean den-
sity of 41±17 Hounsfield units (HU), intermediate plaques of 73±20 HU, and
calcified plaques of 772±330 HU.
b) Both Plaques (P1/2) could be differentiated from each other on all three
CMC. Rising CMC lead to significant higher density values within the plaques
(p<0,001).
Conclusions: The post-mortem results confirm that human coronary plaque
morphology might be reliably evaluated by the use of MSCT. However, when
determining tissue density levels within small anatomic structures such intra-
coronary atherosclerotic plaques, partial volume effects have to be taken into
account, affecting precision of the measurements. Our data indicate, that stan-
dardization of methodology is required, before it can be reliably applied in the
clinical setting.

TRANSOESOPHAGEAL ECHOCARDIOGRAPHY
VALVULAR HEART DISEASE

P1027  Is TEE necessary after a transthoracic echo negative
for left atrial thrombi in atrial fibrillation in presence
of severe mitral regurgitation

N. Ozdemir', C. Kaymaz 2 , M. Akpay 2 , O. Karakaya 2 , C. gevik 2 , M. Yi ce 2 ,

O. Ozveren 2 , M. bzkan 2 . ' Kosuyolu Heart & Research Hospital, Cardiology
Clinic, Istanbul, Turkey; ZKosuyolu Heart & Research Hospital, Cardiology
Clinic, 1 stanbul, Turkey

Incidence of systemic embolism (SE) and thrombi (T) within the left atrium (LA)
has been documented to be lower in pts with severe mitral regurgitation (MR)
as compared to pts without MR despite comparable LA size and atrial fibril-
lation (AF). Although transesophageal echo(TTE) provides higher diagnostic
performance than transthoracic echo(TTE) for LAT, indications of TEE for ex-
clusion of LAT,and necessity of anticoagulation in pts with AF in presence of
severe MR remain to be determined.We aimed to compare TTE and TEE in
diagnosis of LAT in pts with AF associated with rheumatic mitral valve disease
(RMVD),and to assess whether diagnostic performance of TTE for LAT relates
to the presence of severe MR.The study group comprised 261 pts (M 176, F
85,mean age 41±16) with chronic AF and RMVD assessed by TTE and TEE
before mitral valve surgery. Pure or predominant mitral stenosis (MS) was de-
fined as mitral valve area<1.5 cm 2 and MR jet area <4 cm2 (n= 91), severe MR
was defined as jet area>8 cm 2 and/or jet area/ left atrial area > 40% (n= 73),
and MS concomitant with MR was defined as MS with MR jet area between 4
and 8 cm2 (n=97). Echodensities mimicking LAT on 2D TTE study but remain-
ing within the area of color flow MR jet were not accepted as LAT. Preop TTE
and TEE diagnosed 15 and 44 out of the 46 LAT detected during operation,
respectively. Incidence of LAT in pts with and without severe MR was 1.4% and
24% (p<0.001),respectively. For LAT, overall sensitivity of TTE and TEE was
34% and 95%, specificity was 96% and 94%, positive predictive value (PPV)
was 80% and 89%, negative predictive value (NPV) was 75% and 97%, and
diagnostic accuracy (DA) was 76% and 95%,respectively. In pts with and with-
out severe MR, sensitivity of TTE was 100% and 33%, specificity was 98.5%
and 95%, PPV was 50% and 85%, NPV was 100% and 64%, and DA was 97%
and 67.5%, respectively. In pts with and without severe MR, sensitivity of TEE
was 100% and 95%, specificity was 100% and 90%, PPV was 100% and 89%,
NPV 100% and 96%, and DA was 100% and 92.5%,respectively.
Conclusions: Diagnostic performance of TTE for LAT in pts with rheumatic AF
seems to be associated with type of RMVD,and color flow mapping on TTE
study may be considered as reliable as TEE for exclusion of LAT in presence

of severe MR.In a patient with TTE Doppler criteria of severe MR and negative
for LAT, further TEE with this indication may not be necessary.

P10281 Importance of post-cardioversion transoesophageal
echocardiography for the timing of anticoagulation in
atrial fibrillation: a 1 year follow-up

I. De Luca, M. Sorino, B. Del Salvatore, P. Colonna, L. De Luca. Azienda
Policlinico, Division of Cardiology, Bari, Italy

Background: In patients (pts) with atrial fibrillation (AF) recommended for elec-
trical cardioversion (EC), the guided approach with transoesophageal echocar-
diography (TEE) permits the elimination of the three weeks pre-cardioversion
anticoagulation therapy recommended by conventional strategy but,in accor-
dance with non-controlled studies, still requires the prosecution of oral antico-
agulation therapy for another 4 weeks due to the cardioversion-related throm-
boembolic risk. The aim is to verify whether the use of a 2nd TEE 7 days after
EC could modify the post-EC therapeutic strategy. METHODS. Once informed
consent was given, 101 pts (74 pts with non-valvular AF and 27 pts with flutter
and a history of AF >48 hours) underwent a first TEE and, within 24 hours,
an EC if there were not present any thrombi, aortic plaques or dense spon-
taneous echocontrast. Anticoagulation therapy was based on low molecular
weight heparin(LMWH-enoxaparine 100 U antiXa/kgx2) for 7 days at which
point a 2nd TEE was carried out. In the absence of any new thrombi,dense
spontaneous echocontrast and/or low emptying velocity (<40cm/sec) of the
left atrial appendage (LAA) the therapy with LMWH was terminated; if this was
not the case, anticoagulation therapy, embricated with oral anticoagulation was
continued for 4 weeks.Clinical follow-up was performed 1 month,6 months and
1 year post-EC. RESULTS. Sinus rhythm was restored in 71/101 pts after EC
which resulted efficacious in 66 pts whilst in 5 restoration in sinus rhythm was
spontaneous. After 7 days 55 pts remained in sinus rhythm. The 2nd TEE was
refused by 2 pts and carried out in 53 pts. In the follow-up after one month
post EC no thromboembolic events were recorded either in the pts at risk who
had continued the anticoagulant therapy or in those who had suspended the
therapy after 7 days. In the follow-up after 1 year no thromboembolic event was
recorded in 87/101 pts with normal LAA velocity, whilst amongst the remaining
14 patients who had shown low LAA velocity, three had a stroke (0% vs 21%:
P<0.001). In 8/14 low LAA velocity developed only after EC, as recorded by
the 2nd TEE. CONCLUSIONS. The TEE 7 days post-EC, which is not to be
found in the literature, could well define the timing of the post-EC anticoagu-
lation therapy both for the low risk patients who could take advantage of an
early suspension of the anticoagulation based on LMWH, as an alternative to
oral anticoagulation, and for those thromboembolic risk patients who should
continue oral anticoagulation until the signs of LAA dysfunction disappear.

P1029 Is transoesophageal echocardiography useful before
atrial flutter cardioversion?

M.T. Gonzalez-Alujas, C. Elorz, A. Evangelista Masip, G. Avegliano, H. Garcia
del Castillo, J. Soler-Soler. Vail d'Hebron Hospital, Dept. of Cardiology,
Barcelona, Spain

The usefulness of TEE before atrial flutter (AFI) electrical cardioversion (EC)
is currently controversial. The aim of our study was to assess the incidence of
thromboembolism risk factors by TEE before AFI EC.
Methods: 96 AFI without rheumatic heart disease were studied immediately
before EC: 18 had ischaemic heart disease, 18 hypertensive cardiopathy, 15
dilated cardiomyopathy, 37 other diseases and 8 idiopathic. Time of the arrhyt-
mia ranged from 2 to 365 days (m:95±128), and could not be determined in
26. 22 patients were chronically anticoagulated. Ejection fraction (EF) and di-
mensions were quantified by transthoracic study and emptying velocity of left
atrial appendage (LAAV) and thrombosis by TEE.
Results: A thrombus in the left atrial appendage was detected in 2 patients:
one with AFI duration>1 year and the other with EF 40%. 7 patients had
LAAV<25 cm/sec. 26 patients had EF<50%, 21 of these(81%) had LAAV>25
cm/sec and 5(19%)had LAAV<25 cm/sec. Time of the arrhytmia was more than
6 months in 12 patients, 10 of these (83%) had LAAV>25 cm/sec and 2 (17%)
had LAAV<25 cm/sec. All 32 patients with EF>50% and arrhytmia duration <
6 months had LAAV >25 cm/sec.
Conclusion: Normal left ventricle function and arrhytmia duration <6 months
identify a group of patients at low risk of atrial thrombosis, in whom precar-
dioversion TEE does not appear to be indicated.
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P1030 Tissue Doppler imaging and contrast echo for left
atrial appendage spontaneous echo contrast
quantification by transoesophageal
echocardiography

E. Donal, A.L. Klein, M. Carneiro, Z.B. Popovic, R.D. Murray, J. Drinko,
J. D. Thomas. The Cleveland Clinic Foundation, Cardiology, cleveland, United
States of America

Background: Spontaneous echo contrast (SEC) in the left atrial appendage
(LAA) of patients in atrial fibrillation (AF) is associated with thrombus formation
and increased risk of thromboembolism. The qualitative operator-dependent
appreciation is still the daily practice. Gray scale level quantification was pro-
posed with a complex post-processing. Contrast-agent (CA) provides enhance-
ment of endocardial border detection. Tissue Doppler Imaging (DTI) evaluation
with CA has never been evaluated for SEC quantification in patients with AF.
Methods: We analyzed prospectively 20 patients with AF and LAA SEC
(mild or severe). A CA (Optison) bolus injection (0.3 ml) was done during
transesophageal echocardiography performed always according to the same
methodology. The quantitative analysis was done off-line (HDI Lab, Philips).
The mean (over 3 beats) maximal velocity of a region of interest (ROI=5x5
mm) was positioned at the LAA mouth. Shear rate was calculated as previ-
ously reported as an index of LLA function (2xV/LAA diameter/2).
Results: This DTI index (11.93±7.41cm/sec) was correlated with LAA emp-
tying flow velocities (V) (r=0,72; p<0,001; 0.25±0.11cm/sec) and shear rate
(r=0.81, p<0.001; 0.43±0.20 s-1). For the same ROI, normalized (by left ven-
tricular cavity value) gray scale level information without contrast injection
(2.37±1.53dB) was correlated with V (r=-0.72, p<0.001) and the shear rate
(r=-0.62, p=0.006).

DTI-shear rate correlation.

Conclusions: This first experience of SEC quantification by DTI and contrast-
echo is promising. SEC DTI velocities are well correlated with traditional risk
factor of LAA thrombus formation. Additional studies will provide the prognosis
significance of this new approach in a large number of patients.

P1031 Usefulness of transoesophageal echocardiography in
stroke patients with normal transthoracic echoes

C.M. Schannwell, F.C. Schoebel, S.T. Perings, R. Marx, B.E. Strauer.
Duesseldorf, Germany

Background: Embolism accounts for approximately 20% of strokes. Stroke pa-
tients in sinus rhythm with normal transthoracic echoes (TTE) continue to be re-
ferred for transesophageal echo (TEE) to rule out cardiac sources for systemic
emboli. The aim of our study was to determine the potential clinical benefit of
additional TEE information in stroke patients in sinus rhythm and normal TTE.
Methods: Patients with stroke undergoing TTE and TEE were evaluated. Pa-
tients with potential sources of embolism such as: atrial fibrillation, valvular dis-
ease including prosthetic valves and left ventricular dysfunction were excluded.
Results: 155 patients with stroke matched our inclusion criteria. The incidence
of left atrial enlargement in TTE was 7.7% (n=12) versus TEE 11.6% (n=18)
p=n.s., right atrial enlargement in TTE was 2.6% (n=4) versus TEE 3.8% (n=6),
p=n.s.; vegetations on aortic/mitral valve in TTE 10,9% (n=17) versus TEE
14.2% (n=22) p=n.s.; patent formamen ovale in TTE 6.4% (n=10) versus TEE
10.3% (n=16); p=n.s., interatrial septa) aneurysms TTE 1.3% (n=2) versus TEE
3.2% (n=5); p=n.s. and spontaneous contrast was 10.3% (n=16) in both. TEE
however identified severe plaques in the ascending aorta in 15.4% (n=24) of
patients. These plaques could not be detected by TTE.
Conclusion: There is no additional significant benefit of TEE in patients with
normal TEE in sinus rhythm in identifying sources of embolization. However,
TEE identified patients with severe ascending aortic plaques not seen in TTE.

P1032 Transoesophageal echocardiography for prolonged
left atrial appendage dysfucntion after electric DC
shock for atrial fibrillation

M. Sorino, B. Del Salvatore, R. Colonna, E. Fino, I. de Luca. Azienda
Ospedaliera Policlinico, Division of Cardiology, Bari, Italy

Background: After electric DC shock (ES) for atrial fibrillation (AF) the sinus
rhythm (SR) restoration is not always associated to a mechanical recovery of
left atrial appendage (LAA) mechanical function. The aim of this study is to
evaluate with transesophageal echocardiography (TEE) the left atrium (LA) and
LAA functional behaviour 7 days after ES for AF.
Method: In 63 patients (pts) with non-valvular AF or atrial flutter lasting > 48
hours we performed a pre- cardioversion and a 7-days post-cardioversion TEE
study. Left atrial dysfunction was considered when transmitral Doppler A wave
velocity (LAv) was < 45 cm/sec (age corrected value) and when LAA emptying
velocity (LAAv) was < 25 cm/sec.
Results: At TEE 7-days post-cardioversion we observed atrial and/or LAA dys-
function in 14 out of 63 pts; in 9 pts an isolated LAv reduction, in 3 pts an iso-
lated LAAv reduction, and in 2 pts an associated LAv LAAv reduction. One of
the 3 pts with isolated LAAv reduction showed a persistence of a fibrillation-
type LAA flow profile, despite a SR restoration and a normal LAv. Serial TEE
controls reported a LAA flow profile normalization 3 months after ES.

Cases of LAA or left atrial dysfunction

Patient 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,14

LAv 38, 40, 40, 50, 45, 34, 71, 32 40, 41, 40, 40, 36, 48
LAAv 45, 40, 44, 25, 36, 43, 18, 38, 25, 20, 40, 44, 35, 15

Conclusion: It is, therefore, evident that in some patients undergoing ES for
AF (4.7% of our cases) a persistent LAA isolated dysfunction may occur. More-
over, such dysfunction can last even for a prolonged period of time (3 months).
This observation can importantly affect the therapeutic strategy in pts with AF
undergoing ES.

P1033 Diagnosis of patent foramen ovale by transthoracic
echocardiography using second harmonic imaging:
comparison of three contrast agents

J. Lefevre 1 , S. Lafitte 1 , J.M. Perron 1 , C. Jais 2 , P. Coste 2 , R. Roudaut'.
1 hopital cardiologique Haut Leveque, echocardiographie, pessac, France;
2Bordeaux, France

Patent foramen ovale (PFO) diagnosis with atrial right to left shunt is of high im-
portance in patients with an unexplained ischemic cerebral injury.We sought to
evaluate whether transthoracic contrast echocardiography with harmonic imag-
ing (TTE) is a diagnostic alternative to transesophageal contrast echocardio-
graphy (TEE) and whether the contrast agent composition is of consequence
for the detection of patent foramen ovale (PFO) by TTE.
Methods: 121 patients referred for TEE underwent TTE and TEE explorations
with one of three different and randomised contrast agents. Contrast agents
injected in this study consisted of a mixture of dextrose and air (CAI), polyge-
latin molecule and air (CA2) and dextrose and blood and air (CA3). The severity
of atrial shunting in the left atria was evaluated by two independent observers
on TTE and TEE records, as well as the image quality by semiquantitative
score. Intensity of contrast agent i -the right atria was also assessed by 'off-
line' videointensity measurements'for CAI, CA2 and CA3.
Results: Total of 23 patients (19%) showed evidence of atrial right to left shunt
by TEE. TTE allowed similarly the detection of 23 PFO with a positive and neg-
ative predictive values of 87% and 97% respectively. No significant difference
was observed between the two techniques. Moreover, concerning the contrast
agents comparison, no significant difference was observed between CAI, CA2
and CA3 in term of PFO detection during TTE and TEE. However, quantita-
tive analysis of right atrial contrast showed a higher level of intensity with CA3
compared to CAI and CA2 during TTE (p<0.05).
Conclusion: In combination with contrast agent injection, TEE and TTE have a
comparable yield for the detection of PFO. Although the composition of contrast
agent appears not to modify the PFO detection, the contrast quality in the right
atria during TTE is the best with a blood, dextrose and air mixture.
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Pi] new screening method for the detection of patent
foramen ovale in divers

M. Billinger, R. Vogel, S. Gerber, M. Schwerzmann, B. Meier, C. Seiler.
University Hospital, Cardiology, Bern, Switzerland

Background: Recent studies have shown a relation between patent foramen
ovale (PFO) and paradoxical gas emboli in divers. A screening method for the
detection of PFO is not available but would be very useful especially in the
population of divers. High sensitivity and simple performance are important
requirements for such a method. Right-to-left shunt through a PFO theoretically
leads to a decrease in arterial oxygen saturation which may be detectable by
peripheral oxygen saturation measurements (S02, %). Therefore, the aim of
this study was to assess the value of S02 measurements to predict a PFO in
divers.
Methods: In 71 divers peripheral S02 was recorded 4 times at baseline as well
as immediately after release of Valsalva maneuver in horizontal posture. Divers
with a Valsalva induced absolute decrease in S02 by more than 2% during 1
(criteria A) or at least 2 (criteria B) of the recordings were predicted to have
a PFO. After S02 measurements, contrast transesophageal echocardiography
(TEE, reference method) for determination of PFO was performed by operators
blinded to the S02 results.
Results: In 23 of 71 (32%) divers, a PFO was found by TEE. In 19 of these
divers PFO was also detected by S02 measurements using criteria A (sensitiv-
ity 83%, specificity 56%). Using criteria B only 15 PFO were correctly detected
(sensitivity 65%, specificity 71%)
Conclusion: Peripheral oxygen saturation measurements to detect PFO are
easy to apply, harmless and reliable. Of importance for a screening method,
the sensitivity for the detection of PFO by S02 measurements can be improved
by lowering the detection criteria, which is particularly useful in the population
of divers.

P1035 Right atrial enlargement is an independent predictor
for permanent non-valvular atrial fibrillation in the
elderly: an echocardiographic study

M. Geist, M. Wolyvovics, M. Boaz, B. Tzur, Y. Rozenman, M. Wolyvovics,
M. Geist, M. Boaz, B. Tzur, Y. Rozenman. E. Wolfson Hospital, Cardiology,
Holon, Israel

Atrial fibrillation (AF) is the most common rhythm disturbance. Its prevalence
increases with the age of the population. The relation between left atrial (LA)
size and AF is well established in the literature. There is, however, very little
data about right atrial (RA) size in non-valvular AF.
Methods: Echocardiographic data including LA area (LA-A) and RA area (RA-
A), left ventricular ejection fraction (EF), estimated systolic pulmonary artery
pressure (PAP), and the severity of mitral and tricuspid regurgitation (MR and
TR), were determined in 286 elderly patients (age >70 years). 126 patients
with AF and 160 controls in sinus rhythm. Patients with structural valvular or
pericardial disease were excluded.
Results: As expected there was a highly significant correlation between LA-A,
PAP, reduced EF (p<0.0001 for all comparisons). Patients with AF had more
severe MR and TR (p<0.0001). RA-A was 16.3+7.3 cm 2 in patients with sinus
rhythm as compared to 24.5+5.2 cm2 in patients with AF (P<0.0001). Since
RA-A was correlated to the other variables multiple logistic regression analysis
was used. Even after controlling for age, gender, LA-A, PAP, EF, MR and TR,
right atrial area significantly predicted AF Each 1cm 2 increase in RA-A was
associated with 67% increase in the odds of AF. Backward, stepwise approach
from the full model was used with age and gender forced into the equation. In
this model the odds ratio for AF increases by 4% with each 1% decrease in
EF while each 1cm 2 increase in RA-A is associated with 85% increase in the
odds of AF Comparing patients with only one atrial chamber enlarged (above
median) RA-A was much better predictor of AF 7/49 patients with only LA-A
(14%) had AF compared with 35/45 (78%) with RA-A only.
Conclusion: Right atrial size is associated with non-valvular AF in elderly pa-
tients.
RA-A is an independent predictor of AF. This association suggests a possi-
ble role for RA enlargement in the pathogenesis of AF in the elderly although
enlargement of RA secondary to AF is another potential explanation for our
findings.

P1036 Haemodynamic progression of aortic valve stenosis
in patients with chronic renal failure: a long-term
follow-up echocardiographic study

F. Antonini-Canterin, E. Cervesato, D. Schinella, A. Bolis, A. Ciavattone,
A. Ruggiero, D. Pavan, G.L. Nicolosi. Ospedale Civile, Cardiologia,
Pordenone, Italy

Background: It has been reported in the last years that elevated serum cre-
atinine is a factor correlated with a more rapid hemodynamic progression of
aortic stenosis. It is unclear, however, whether the progression of aortic steno-
sis is faster only in hemodialysis patients or even a mild-to-moderate increase
of serum creatinine could play a role in the acceleration of the progression.
Methods: The adult echocardiographic laboratory database of our department
was queried to identify patients with chronic renal failure (CRF) and with at least
2 studies separated by a minimum of 6 months and with an initial peak jet aortic
velocity > 2 m/s. Patients with coexisting more than moderate aortic regurgita-
tion were excluded. Inclusion criteria allowed to identify 28 chronic hemodial-
ysis patients and 33 patients with mild-to-moderate CRF (serum creatinine:
2.4±1.1 mg/dl; range: 1.6-6.2). As control group 95 patients with aortic steno-
sis and normal serum creatinine were rendomly selected from the database.
The mean follow-up in all patients was 4±3 years.
Results: Patients with mild-to-moderate CRF were older (71±8 years) of
hemodialysis patients (63±10 years) and controls (64±11 years) (p<0.01).
The first peak aortic jet velocity was 2.7±0.7 m/s in hemodialysis patients,
3.2±0.8 m/s in patients with mild-to-moderate CRF and 3.0±0.7 m/s in con-
trols (p<0.05). A pattern of rapid progression, defined as increase of aor-
tic jet velocity > 0.3 m/s per year, was found in 46.4% of hemodialysis pa-
tients, in 21.2% of patients with mild-to-moderate CRF and in 20.0% of con-
trols (p<0.05). The annual rate of increase in peak jet velocity was 0.39±0.45
m/s per year in hemodialysis patients, 0.16±0.24 m/s per year in patients
with mild-to-moderate CRF and 0.17±0.21 m/s per year in the control group
(p<0.001). The annual rate of reduction in aortic valve area was 0.17±0.18
cm2 per year in hemodialysis patients, 0.05±0.05 cm 2 per year in patients with
mild-to-moderate CRF and 0.06±0.08 cm 2 per year in the controls (p<0.001).
Conclusions: Our results confirm that end-stage renal disease and hemodial-
ysis are important predictors of rapid hemodynamic progression of aortic steno-
sis. On the contrary, patients with mild-to-moderate CRF, despite a higher age,
seem to be not significantly different in the progression of the disease as com-
pared with patients with normal serum creatinine.

P1037 ACE VD polymorphism modifies left ventricular
remodelling in pressure overload due to aortic
stenosis in men but not in women

J. Bartunek', E. van Schuerbeeck 2 , B. Heyndrickx 2 , L. Mortier 2 ,

B. Roelandt 2 , M. Vanderheyden 2 , G.R. Heyndrickx 2 , B. De Bruyne 2 .

1 O. L. V-Ziekenhuis, Cardiovascular Center, Aalst, Belgium;
2 0.L.V.-Ziekenhuis, Cardiovascular Center, Aalst, Belgium

Both gender and cardiac renin angiotensin system (RAS) modify LV remod-
eling in response to persistent pressure overload. Furthermore, both cardiac
and systemic angiotensin levels appear to be related also to the ACE geno-
type. We tested the hypothesis that the effects of ACE I/D polymorphism on
the LV remodeling and function in response to pressure overload due to aor-
tic stenosis (AS) are gender dependent. Accordingly, ACE genotype and levels
were prospectively determined in 82 consecutive pts (37 men, 45 women) with
pure AS (area <0.8 cm 2 ). Pts on ACE/angiotensin II receptor inhibitors were
excluded from the study. At echo-Doppler study, LV mass and relative wall thick-
ness (RWT = 2 x posterior wall (PW)/LV end-diastolic diameter [EDD]), an index
of LV concentric remodeling, were calculated.
Results: `p<0.05 vs II using ANOVA, + p<0.05 vs Men
DD pts had higher ACE levels than II or ID pts, but respective ACE levels were
similar between men and women. In both genders, there were no difference in
the AS severity and age (data not shown) and LV mass. In men, the RWT was
higher in DD pts vs ID and II pts. In contrast, in women, the RWT was similar in
all groups. Furthermore, II women had higher RWT as compared to II men.

ACV genotype 	 ACE levels (U/L ) 	RWT (mm/mm)	 LV mass (gm)
Men	 Women 	 Men Women 	 Men 	 Women 	 Men Women

II (n=10)	 II (n=10) 	 24±16 	 23±6 	 0.29+0.09 0.37±0.07+ 224+96 193±53
ID (n=16) 	 ID (n=20) 33+16 29+13 0.35+0.07 	 0.36+0.10 193±82 172±81
DD (n=11) DD (n=15) 44+22* 35±12' 0.45+0.14* 0.44+0.11 232±50 174±40

Conclusion: Thus, despite the similar systemic ACE levels the ACE I/D poly-
morphism modifies LV remodeling due to aortic stenosis in men but not in
women. This suggests that effects of ACE I/D polymorphism on the molecu-
lar mechanisms of LV remodeling in pressure-overload hypertrophy are gender
dependent.
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P1038 Evaluation of isovolumic contraction time by
pulsed-wave Doppler tissue imaging. Is it useful in
the detection of severe aortic stenosis?

R. Moreno, J. Zamorano, C. Almeria, J.L. Rodrigo, V. Serra, L. Alvarez, E. De
Marco, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology Dept.,
Madrid, Spain

The potential usefulness of pulsed-waved Doppler tissue imaging (DTI) has
been mainly evaluated in coronary artery disease and some cardiomyopathies.
In patients with aortic stenosis (AS), a delayed left ventricular myocardial con-
traction has been described. Aim of the study was to evaluate the possible role
of DTI in the assessment of AS severity by measuring the isovolumic contrac-
tion time (ICT)
We studied 30 patients: 15 with AS (9 severe) and 15 control subjects. Patients
were studied by DTI (ICT) and conventional echocardiography, measuring the
aortic valve area by the continuity equation. The following was evaluated: 1) Dif-
ferences in ICT between patients with vs without AS; 2) Relationship between
ICT and aortic valve area and gradients in AS patients; 3) Diagnostic value of
DTI in the diagnosis of severe AS.
Results: ICT by conventional Doppler was similar in both groups of patients,
but DIT ICT was significantly longer in patients with severe AS (98±27 vs.
65±21, p = 0.024). There was a significant correlation between DTI ICT and
aortic valve area (r = -0.56; p = 0.035) (see figure). Figure also shows the ROC
curve for the diagnosis of severe AS among patients with AS (Area under the
curve 0.852; 95% Cl: 0.665-1.0). The two best cut-points were a DTI ICT > 73
msec (89% sensitivity, 77% specificity) and > 85 msec (78% sensitivity, 83%
specificity).

Relation between ICT and aortic valve.

Thus, ICT as measured by DTI is significantly increased in patients with severe
AS, showing a high sensitivity and specificity in the detection of severe AS.
These data suggest a new potential clinical application of DTI.

P1039 The unsolved issue of symptoms in severe aortic
stenosis: is there a role for the Total Ejection
Isovolume Index?

F. Antonini-Canterin, G.Q. Huang, E. Cervesato, D. Pavan, R. Piazza,
F. Marciano, F. Macor, G.L. Nicolosi. Ospedale Civile, Cardiologia, Pordenone,
Italy

Background: A Doppler-derived time interval index has been recently pro-
posed: the total ejection isovolume index (TEI index), defined as the sum of iso-
volumetric contraction and relaxation time divided by ejection time. The value of
this index, that combines both systolic and diastolic perfomance of the left ven-
tricle, has been observed particularly in patients with myocardial infarction and
dilated cardiomyopathy. There is however little information about the additional
clinical usefulness of TEI index in patients with severe aortic stenosis.
Methods: Ninety-two patients with severe aortic stenosis, defined as conti-
nuity equation aortic valve area < 1.0 cm 2 , in sinus rhythm underwent echo-
Doppler examination (53 males, 39 females; mean age 66±9 years). According
to clinical symptoms, patients were classified into two groups: A) Asymptomatic
or mildly symptomatic (NYHA I/II): 63 patients; B) More severely symptomatic
(NYHA III/IV): 29 patients.
Results: A TEI index >0.45 was found in 14/63 (22.2%) patients in group A
and in 23/29 (79.3%) in group B (p<0.001). Aortic valve area was 0.73±0.21
in group A and 0.78±0.21 in group B (p=ns). Maximum Doppler velocity was
4.69±0.75 m/s in group A and 4.66±0.71 m/s in group B (p=ns). There were
not significant differences in ejection fraction (60±8% in group A and 57±7% in
group B), E/A ratio (0.94±0.77 in group A and 0.88±0.47 in group B), deceler-
ation time (1 62±71 msec in group A and 163±70 in group B). On the contrary,
TEI index was significantly higher in more symptomatic patients (0.40±0.08 in
group A, 0.64±0.26 in group B; p<0.001).
Conclusion: In patients with aortic stenosis, the prevalence of a TEI index
>0.45 is significantly higher in patients with more severe clinical symptoms.
This global performance index seems to be superior to the commonly used
systolic and diastolic echocardiographic parameters in identifying patients with
worse symptoms. TEI index could help to explain why some patients with se-
vere aortic stenosis have important symptoms while other patients are asymp-
tomatic. This index could then provide a useful tool for the clinical decision
making in patients with aortic stenosis.

P1040 The effect of heart rate on the color M-mode Doppler
flow propagation velocity and pressure half time in
aortic insufficiency

A. onbasili, T. Tekten, C. Ceyhan, E. Ercan, T. Piskin. Adnan Menderes
University, Cardiology, AYDIN, Turkey

It has been shown that increased heart rate may improve the hemodynmic con-
dition of patients with aortic regurgitation. Color M-mode Doppler flow propaga-
tion velocity (FPV) was introduced as a method to assess the severity of aortic
regurgitation. The purpose of this study was to evaluate the effect of heart rate
on the color M-mode Doppler flow propagation velocity and pressure half time
in aortic insufficiency
Method: Seventeen patients (7 male, 10 female, mean age 52±15 yrs) who
had isolated aortic regurgitation of various degrees were included. Color M-
mode Doppler was used in FPV while continuous wave Doppler was used in
PHT measurements, both in the apical 5-chamber view. Atropin sulfate was
titrated in all patients to reach a 20 increase in the heart rate. FPV and PHT of
aortic regurgitation were measured before and after the increase of the heart
rate.
Results: Increased heart rate resulted in significant decrease in FPV
(49.5±14.4 vs 42.1±12.6 cm/sec; p<0.001) and it shortened PHT (476±177
to 376±116 msec; p<0.001).
Conclusion: The FPV and PHT of the aortic regurgitation are rate dependent.
The influence of heart rate should be considered in evaluating changes of such
parameters in the serial follow-up evaluation of patients with aortic regurgita-
tion.

P1041 Interaliasing distance of the flow convergence
surface for determining valvular orifice area in mitral
stenosis: initial clinical experience

M. Sitges 1 , T. Shiota 2 , M. Azqueta', J.X. Qin 2 , M.J. Garcia', J.D. Thomas 2

C. Pare t . ' Hospital Clinic, Cardiovascular Institute, Barcelona, Spain; 2 The
Cleveland Clinic Foundation, Cardiovascular Imaging Center, Cleveland,
United States of America

The PISA or flow convergence (FC) method is an alternative to estimate valvu-
lar orifice (VO) area in mitral stenosis (MS) when accuracy of pressure half-
time (PHT) or planimetry is not warranted. Recently, a new FC method which
avoids locating the orifice by measuring the interaliasing distance (IAD) of the
FC zone, was validated to quantify mitral regurgitation. Our aim was to evaluate
the accuracy of the IAD method to estimate VO area in patients with MS.
Methods: 19 patients with MS were studied with 2D echo. Color Doppler M-
Mode images along the centerline of the accelerating flow towards the VO were
obtained. The distance between the two first aliasing boundaries proximal to
the VO was measured and the FC radius was mathematically derived by the
continuity equation (FC radius = IAD*3.41). The conventional FC radius was
also measured. VO area was calculated according to the FC method using both
IAD and conventional FC radius. Reference standard VO area was obtained by
the PHT method and planimetry.
Results: Both mitral VO area calculated from IAD and conventional FC corre-
lated well with VO area by PHT (r=0.93, SEE 0.15 cm 2 and r=0.77, SEE 0.20
cm2 , respectively, n=19)and by planimetry (r=0.89, SEE 0.14 cm 2 and r=0.73,
SEE 0.18 cm2 , respectively, n=16)(Graph). There was a trend for a stronger
correlation (p=0.07) and a smaller absolute error in favour of IAD (0.18±0.12
vs 0.12±0.10 cm2 , p=0.10).

Conclusion: Good correlation and agreement were observed between IAD-
derived mitral VO and two reference methods, and similar to the ones observed
with the conventional FC. However,the IAD method does not require spatial
localization of the orifice. These data suggest that the IAD method is feasible
and accurate to estimate mitral VO in patients with MS.
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P1042 TDE reveals insufficient contractile reserve
recruitment during exercise-echo in patients with
mitral valve prolapse and thick mitral valve

A. Karavidas, J. Zampoulakis, E. Matsakas, G. Lazaros, J. Fotiadis,
M. Foukarakis, F. Panou, A. Zacharoulis. Athens General Hospital, Cardiology
Dept., Athens, Greece

Mitral valve prolapse (MVP) and thick mitral valve (TMV) have been associated
with posterior-inferior wall motion abnormalities. Tissue Doppler echocardio-
graphy (TDE) is a promising technique for studying myocardial velocities. The
aim of this study was to evaluate the tissue velocities at the basal-inferior wall,
during symptom limited exercise echocardiography (EE), in patients (pts) with
MVP and TMV.
Methods: Sixteen pts with typical MVP (aged 40±12 years, 20 pts with TMV,
all of whom otherwise healthy, and 20 healthy subjects (HS), were studied.
All individuals in the aforementioned groups were matched for age and sex.
All pts underwent complete baseline echocardiographic study and EE. Peak
systolic velocities (S) at the basal-inferior wall were measured by TDE at rest
and immediately after the peak of the exercise. Mitral regurgitation (MR) was
assessed by color Doppler. Statistical analysis was made with t-test, x2 and
multivariate analysis which was performed with Cox regression.
Results: Baseline and peak exercise heart rate and blood pressure did not dif-
fer among MVP pts, TMV pts and HS. No wall motion abnormalities (either at
rest or at the peak of the exercise) or significant changes in MR were observed
in our study population. MVP pts developed in an earlier stage fatigue and dys-
pnea during the exercise test as compared with the other groups of pts. At rest
S was greater in MVP pts (5=12.3±3cm/sec) compared with both, TMV pts
(S=10.5±2cm/sec, p<0.01) and HS (S=9.5±1cm/sec, p<0.0004). During ex-
ercise the increase in S was significantly lower for MVP pts (S=1 7.3±5cm/sec,
p=0.0008) and TMV pts (S=15.5±2.lcm/sec, p=0.0007) compared to HS
(S=19.8±4cm/sec, p=0.0001).
Conclusions: i) No evidence of wall motion abnormalities was found with 2D
echocardiography in MVP and TMV pts. ii) Systolic velocities at the basal-
inferior wall in the aforementioned pts did not increase in response to exercise,
suggesting insufficient contractile reserve recruitment. iii) The above velocities
were higher in the resting state, probably due to the augmented adrenergic
tone.

P1043 One-year echocardiographic follow-up of left-sided
valvular disease in carcinoid syndrome

F. Digne, N. Mansencal, J.F. Forissier, T. Joseph, G. Jondeau, P. Rougier,
P. Lacombe, O. Dubourg. H6pital Ambroise Pare, Service de Cardiologie,
Boulogne Cedex, France

Background: Right-sided valvular disease is well known in carcinoid syndrome
but little is known about the left-sided valvular disease. The aim of our study
was to assess the incidence of both right and left-sided valvular diseases and
to determine the role of patent foramen ovals (PFO) with this left-sided valvular
disease.
Methods: Forty-six consecutive trans-thoracic echocardiographies (TTE) have
been performed in 23 pts (mean age 60 ± 8 years, 52% women) presenting
with carcinoid syndrome, at control and at one-year follow-up. The echocardio-
graphic following parameters were assessed: 1) right-sided valvular disease,
2) left-sided valvular disease, 3) right to left shunting through a patent foramen
ovale (PFO +) using contrast echocardiography at rest and after cough test or
Vasalva maneuver.
Results: At control, TTE revealed 6 pts (26%) with right-sided valvular car-
cinoid disease (RVCD), 3 pts (13%) with left-sided valvular carcinoid disease
(LVCD) and 8 PFO + (35%). At one year, the incidence of RVCD, LVCD and
PFO + was 30% (7 pts), 23% (5 pts) and 39% (9 pts) respectively. All patients
with RVCD and PFO + exhibited progression or new appearance of left-sided
valvular disease.
Conclusion: According to follow-up, our data suggest that the incidence of
left-sided valvular injury is higher than previous studies in carcinoid syndrome.
PFO + resulting in right to left shunting seems to be a major factor of left-sided
valvular injury and should be systematically researched in carcinoid syndrome.

P1044 Aortic valve calcification in hypertensive patients:
prevalence, risk factors and association with
transvalvular flow velocity

A. Tenenbaum, E. Fisman, E. Schwammenthal, Y. Adler, J. Shemesh,
V. Boyko, M. Motro. Sheba Medical Center, Tel Hashomer, Ramat Gan,
Israel

Background: The important role of the "nonobstructive" aortic valve calcifica-
tion (AVC) in cardiovascular morbidity and mortality has recently been empha-
sized. Data regarding the factors determining the extent of AVC and its interre-
lationship with flow velocity across the aortic valve are scarce and discordant.
The present work had two goals: 1) To analyze the prevalence and the factors
determining the extent of AVC in hypertensive patients; 2) To investigate a pos-

sible association between the extent of AVC and flow velocity across the aortic
valve in patients without established aortic stenosis.
Methods: It was a prospective comparative crossectional study performed in
a cardiology department in a general hospital. The study sample consisted of
263 consecutive patients (139 men and 124 women, aged 52-79 years, mean
65±6), who underwent echo-Doppler. A calcified deposit of <2 mm in its high-
est thickness was defined as minimal, a deposit ranging from 2 to 5 mm as mild
and a calcified deposit of more or equal than 5 mm, as significant. Advanced
AVC was defined as follows: a) Presence of at least one significant calcified de-
posit or b) Presence of 2 or more mild calcified deposits. There were 31(12%)
patients in the advanced AVC group and 122 (46%) patients without any calci-
fied deposits (the No AVC group). The remaining 110 (42%) patients who did
not meet criteria of the advanced AVC comprised the Trivial AVC group.
Results: The upper quartile of peak flow velocity across the aortic valve (>130
mm/sec in our population) was defined as augmented flow velocity. Peak flow
velocity across the aortic valve was significantly higher in patients with ad-
vanced versus trivial AVC and no AVC groups: 135±45, 116±23 and 113±23
mm/sec, respectively; p=0.0002. Prevalence of augmented transvalvular aor-
tic flow was significantly higher (p=0.01) among patients with advanced AVC
(41.9%) versus trivial (20.9%) and no AVC (29.5%). Multivariate analyses iden-
tified age as the only independent variable associated with advanced AVC [OR
1.6 (CI 1.2-2.3), 5 years increment] and any AVC [OR 1.5 (CI 1.2-1.9)]. Ad-
vanced AVC and female gender were identified as independent variables for
augmented transvalvular aortic flow with OR 2.9 (CI 1.3-6.4) and 2.5 (CI 1.4-
4.6), respectively.
Conclusions: Prevalence of AVC among hypertensive patients is high and
clearly age-related. Advanced (but not trivial) AVC is associated with aug-
mented aortic transvalvular peak flow velocity despite unrestricted opening of
the valve leaflets.

P1045 Influence of postoperative anemia on valve gradient
measurement by Doppler echocardiography

L. Haegeli 1 , P A. Kaufmann', R. Jenni 1 . ' Cardiovasc. Center,
Echocardiography, Zurich, Switzerland; 2 Cardiovascular Center, Nuclear
Cardiology, Zurich, Switzerland

Background: The accuracy of early postoperative Doppler echocardiographic
gradient measurements after valve replacement may be affected by postoper-
ative anemia.
Purpose: To assess the influence of the postoperative recovery of hematocrit
(hct) and hemoglobin values on the Doppler measurements of valve gradients.
Methods: Transthoracic Doppler echocardiography was used to assess post-
operative valve function.
Results: In 38 patients maximal instantaneous (dpmax) and mean (dpmean)
pressure gradient was assessed 10+5 days and 268+318 days after aortic
valve replacement (AVR). In 12 patients dpmean and pressure half time (p/2-
time) was assessed 10+5 and 306+311 days after mitral valve replacement
(MVR). In AVR dpmax decreased from 26+12 to 20+9 mmHg (p<0.005) and
dpmean from 14+8 to 11+6 mmHg (p<0.005). In MVR p/2-time remained un-
changed (76+18 vs 76+14 ms) but dpmean decreased significantly (5+1 vs 4+2
mmHg, p<0.05). This was paralleled by an increase in hct (28+4% to 38+6%,
p<0.0001) and hemoglobin (9.2+11.4 g/dl to 12.3+2.0 g/dl, p<0.0001) in AVR
aswell as in MVR (28+4% to 37+5%; p<0.0001 and 8.9+1.4 to 12.2+1.8 g/dl;
p<0.0001). See figure.

Conclusions: Early postoperative Doppler echocardiographic routine gradient
measurements after valve replacement should not be used as baseline charac-
terization for future follow up because they may provide misleading results due
to the hyperdynamic state induced by postoperative anemia.
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P1046 Cardiac involvement in pulmonary sarcoidosis. An
echocardiographic evaluation study

L. Sargentol, C. David 2 , A. Almeida 2 , A.C. Mendes 3 , J. Vyscaio 3 ,

S. Furtado 3 , A. Bugalho de Almeida 3 , M. Celeste Vagueiro 2 . 'LUIS
SARGENTO, OEIRAS, Portugal; 2H.Sta Maria, Cardiologia, Lisboa, Portugal;
3H. Sta Maria, Pneumologia, Lisboa, Portugal

Background: Sarcoidosis is a multisystem disorder of unknown aetiology char-
acterised by infiltration of several organ system by caseating granulomes. The
aim of this study was to identify the presence and patterns of cardiac involve-
ment in patients (pts) with pulmonary sarcoidosis.
Methods: We studied 53 consecutive pts with pulmonary sarcoidosis (45
women, age 49 ±13 years), without cardiac disease, followed in an ambula-
tory specialised clinic. Clinical data: NYHA functional class; sarcoidosis stage
(0 to 3); disease duration, RFT and corticotherapy. Echocardiographic study
included the analysis of cavities dimensions, left ventricle (LV) walls hypere-
chogenicity, systolic LV function and Doppler measurements of mitral and tri-
cuspid flows (E/A ratio, desacceleration time, A wave duration); pulmonary ve-
nous flow (s, d and a waves, a wave duration), systolic tricuspid flow (in patients
with tricuspid regurgitation) and pulmonary valve flow (acceleration and ejec-
tion times).
Results: Half of the pts had at least one echocardiographic abnormality. In
21 (33%) there was hyperechogenicity of the ventricular septum, suggestive of
possible myocardial infiltration, in 20 (36%) there was right ventricular enlarge-
ment, in 20 (36%) pulmonary valve flow had criteria for pulmonary hyperten-
sion. Left ventricle diastolic dysfunction (LVDD) pattern found in 14 subjects,
12 with impaired relaxation and 2 with restrictive physiology. In twelve pts, the
tricuspid flow desaceleration was above 210 ms.
Association with clinical data: (1) Septum hyperechogenicity: was less frequent
in pts who had been previously treated with corticosteroids (35% vs. 64%;
p<0,05); was associated with lesser tricuspid valve inflow velocity (r= -0.55
p<0.01) however was associated with the pulmonary artery systolic pressure
(r= 0.55 p<0.05); (2) Longer the disease duration higher the incidence of LVDD
(p<0.01). Pts with disease duration lesser than 5 years did not have LVDD.
Conclusions: Echocardiographic abnormalities are frequent in subjects with
pulmonary sarcoidosis and there is a possible relationship between the valvular
Doppler flow patterns, pts clinics and corticotherapy.

P1047 Impact of Transoesophageal Echocardiography (TEE)
in the diagnosis and outcome of patients with
infected pacemaker and defibrillator leads

T. Padder 1 , B. Kantharia 1 , F. Padder 1 , A. Ivanov 1 , G. Panjrath 2 , V. Patel 2 ,

C. Saari 1 , S. P Kutalek 1 . 'Hahnemann University Hospital, Cardiac
Electyrophysiology, Philadelphia, United States of America; 2Hahnemann
University Hospital, Nuclear Cardiology, Philadelphia, United States of
America

Background: Infection is one of the most important indications for pacemaker
and ICD lead extraction as infection rate of these devices ranges from 4-7%.
Ten years ago the morbidity and mortality from infection of these devices with-
out explantation was around 60%. This emphasizes the importance of rapid and
accurate diagnosis of infection leading to the removal of the entire system as
soon as possible The clinical manifestation of infection are multiple: fever, local
inflammation, erosion, endocardidtis and vegetation. With the use of echocar-
diography especially Transesophageal Echocardiography (TEE), clinicians can
make accurate and fast diagnosis of infection thereby helping in the diagnosis
and management of this devastating problem.
Purpose: Assessment of the impact of TEE on the planning, performance and
outcome of pacemaker and defibrillator lead extraction.
Method: Prospective data analysis was done on all patients treated at Hah-
nemann University Hospital from Jan.1991- Nov.2001 for lead extraction. Only
patients who had TEE done before or after lead extraction were included.
Results: 100 patients with 250 leads were dignosed with device related infec-
tion with the help of serial blood cultures and TEE. TEE confirmed the device
infection in 2 patients with negative blood cultures. During pre-operative TEE,
vegetation was found in 22 patients. Vegetation ranged in size from 0.2 to 3
cm in largest dimension. Infection was caused by Staphylococcus in 82% pa-
tients, Enterobacter 5%, Pseudomonas 5%, Streptococcus 5% and 1% each by
Candida, Citrobacter, Cornybacterium, and Propionibacterium. Complete de-
vice removal was achieved in 95% patients. Postoperative TEE was performed
in all patients with vegetation. Reimplantation of a new device was performed
in 84% patients after negative blood culture and negative TEE. No TEE related
complications were noted.
Conclusion: We conclude that TEE is the diagnostic tool of choice in the pa-
tients with clinical suspicion of lead infection. TEE monitoring during lead ex-
traction provides real time information enabling the operator to better plan the
procedure and rapidly diagnose complications. TEE also provides guidelines
about the time frame of reimplantation of new device.

P1048 Biventricular pacemaker/ICD-implantation in the
operating room: guidance of coronary sinus
intubation by transoesophageal echocardiography

R. Schimpf 1 , C. Wolpert 2 , H. Omran 1 , B. Esmailzadeh 3 , S. Herwig 1 ,

K-M. Jeong 1 , O. Balta 1 , B. Luderitz 1 . 'University of Bonn, Dept. of
Cardiology, Bonn, Germany; 2 Universitatsklinikum Mannheim, 2. Medizinische
Klinik, Mannheim, Germany; 3 University of Bonn, Dept. of Cardiac Surgery,
Bonn, Germany

Biventricular pacing has been introduced to improve quality of life and car-
diopulmonary performance in patients with advanced congestive heart failure.
Location and implantation of the additional left ventricular electrode via the
coronary sinus (CS) in cardiac veins is significantly prolonging the duration of
surgery as the crucial point of the procedure. In the setting of anteroposterior
fluoroscopy technique in the operating room additional transesophageal echo-
cardiography (TEE) was used to guide proper lead placement and verification
of lead location and for immediate hemodynamic monitoring.
Patients and methods: 25 patients with severe congestive heart failure (NYHA
class 3.2 mean) were enclosed in the study. Underlying heart disease was
coronary heart disease (n=9) and dilated cardiomyopathy (n=16). The patients
received a biventricular pacemaker or ICD (Medtronic InSync, Guidant Con-
tak CD/TR). During the procedure additional intraoperative echocardiography
was applied. Guidance of CS-intubation, final electrode position, mean QRS-
width, NYHA-class, exercise capacity and ejection fraction, were analysed dur-
ing follow up. Results: CS intubation could be guided in all cases by TEE.
The mean ejection fraction, NYHA-class increased significantly (24%±8.2%
vs 34,2±8.7% and 3.1±0.16 vs 2.2±0.54), QRS-width decreased significantly
(168± 22ms vs 135±15 ms) (p<0.05).
Conclusions: 1. In the absence of intraoperative biplane fluoroscopy tech-
nique transesophageal echocardiography improves coronary sinus intubation
and time for lead placement. 2. Biventricular stimulation established significant
benefit for the patient in this implantation setting.

P1049 The association between aortic atheroma and
Ischaemic cardiomyopathy

S. Maraj 1 , N. Wongpraparut 1 , S. Apiyasawat 2 , T.A. Malik', L.E. Jacobs 1 ,

M.N. Kotler'. 'Albert Einstein Medical Center, Department of Cardiology-Klein
363, Philadelphia, United States of America; 2Albert Einstein Medical Center,
Department of Medicine, Philadelphia, United States of America

Objective: The association between the pathogenesis of aortic atheroma (AA)
and ischemic cardiomyopathy (ICM) has not been established. We studied the
correlation between the presence and degree of AA with the presence or ab-
sence of coronary artery disease (CAD).
Method: We studied 81 patients (pts) with a diagnosis of cardiomyopathy who
had undergone both transesophageal echocardiography (TEE) and cardiac
catheterization (CC) between 1996 and 2002. A luminal diameter narrowing of
> 70% in one or more epicardial arteries was considered significant for CAD.
Pts were classified into a non-ICM group (normal coronary arteries) and an
ICM group (presence of one or more epicardial CAD). We documented the
presence, location and degree of significant AA (plaque grade > 3). Clinical,
TEE and CC parameters were analyzed. Statistical analysis was performed by
ANOVA t-test and Spearman's correlation test.
Results: 29 (60.4%) pts in the ICM' group had significant atherosclerosis of
the ascending aorta and aortic arch compared to 2 (6.1%) pts in the non-ICM
group (p<0.0001). Multivariate analysis showed hypertension (HT), smoking
and diabetes mellitus (DM) to be more common in the ICM group than in the
non-ICM group (Table 1). A close association was observed between the pres-
ence of CAD and the severity of the plaque in the ascending aorta (p< 0.0001),
aortic arch (p< 0.0001), and descending aorta (p< 0.0001). Multivariate analy-
sis of other clinical variables such as age, sex, history of alcohol abuse, stroke,
history of viral myocarditis, hyperlipidemia, medications and other TEE and CC
variables were not significant.

Risk Factors ICM (n=48) N-ICM (n=33) p-value RR (95% CI)

Smoking 42(87.5%) 4 (12.9%l 0.0001 24.5 (7-85.2)
HT 41 (85.4%) 9131%) 0.0001 13.7 (4.5-41.9)
DM 19(39.6%) 4112.9%) 0.009 4.6 (1.4-15.2)
Significant AA 29160.4%) 2(6.1%) 0.0001 23.7 (5.1-110.6)

Clinical and echocardiographic predictors of ischemic cardiomyopathy (RR=relative risk,
Cl=confidence interval)

Conclusion: As expected, traditional risk factors such as smoking, HT, and
DM are associated with ICM. In addition, the presence and severity of AA is
strongly associated with ICM. Conversely, the absence of significant AA has a
high negative predictive value for excluding ICM (93.9%).
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P1050 Fibrinolysis and thrombosis of mechanical prosthetic
valve: risk stratification by TEE

R. Roudaut, S. Lafitte, J.M. Perron, C. Jais, P. Coste. H6pital Cardiologique,
PESSAC, France

Fribrinolysis treatment in prosthetic valve thrombosis appears to be an attrac-
tive alternative to surgery but is still controversial because of the well-known
embolic risk. The objective of this study was to assess the impact of TEE upon
the risk stratification.
Methods: We analyzed 49 patients with a prosthetic valve thrombosis con-
firmed by TEE and subsequently treated by fibrinolysis. The involved prosthetic
valves were mitral for 37, aortic for 11 and tricuspid for 1. We observed 11
non obstructed thrombosis (NOT) and 37 obstructed (OT). Clinical events and
fibrinolytic treatment efficacy were studied related to the criteria of valve ob-
struction and to the thrombus size < 10 mm (n = 33) or superior or equal to 10
mm (n = 16).
Results: Complete recovery of the normal prosthetic motion was achieved by
the fibrinolysis regimen in 34 patients (69.4%). In term of complications, we ob-
served 2 early cerebral haemorrhages (4.1 %) one in the NOT group and one in
the OT group, 6 peripheral embolisms (12.2%) (one in the NOT group). No sig-
nificant statistical association was found between thrombus size and embolic
event rate. However, the risk of treatment failure and/or complications (em-
bolism) was related to the thrombus size (full success when thrombus size <
10 mm: 82% versus 35% when thrombus size is superior or equal to 10mm, p
< 0.05). Conclusion: TEE is of major interest in the management of prosthetic
valve thrombosis. As far as FT is considered it will be safer and more effective
when thrombus formation is small.

P1051 Co-relation of flow sample curves in Coronary Sinus
with the Pathophysiology coronary circulation
analyzed by transoesophageal echocardiography

J. Ramos', J. Ramires 2 , M. Turina 3 , M. Lachat 3 , M. Macedo 1 , D. Martins'.
t University Sao Franscisco, Cardiology, Braganca Pailista, Brazil; 2 University
of Sao Paulo, Heart Institute (Incor), Sao Paulo, Brazil; 3Universitatsspital
Zurich, Klinik fur Herz and Gefasschirurgie, Zurich, Switzerland

Background: Thansoesophageal echocardiography (TEE) has proved to be
a useful method to evaluate coronary flow velocity analysis in coronary sinus
(CS) using Doppler measurement during continuous infusion of adenosine.
Objective: Our study had the propose to evaluate systolic velocity (SV), di-
astolic velocity (DV) and flow sample curves morphology within CS in healthy
volunteers and Patients with obstructive coronary arteries lesions before and
after Coronary Artery Bypass Graftings (CABG) with intravenous adenosine
infusion.
Methods: Through TEE with adenosine infusion in a dose of (140ug/Kg/min for
4 min) adequate flow velocity and morphology curves were evaluated within CS
in 10 healthy volunteers (mean age 37 ± 8 years; 5 women) and 23 patients
(mean age of 68 ± 14 years; 17 men) with multiarterial obstructive lesions
(>70% luminal diameter narrowing) before and 52 ± 16 days after CABG.
Results: Flow velocities in healthy volunteers and patients before and after
CABG are shown in table 01. CFR in the control group was (3,5 ± 0,33 4°min)
and in patients pre and post bypass surgery (1,7 ± 0,27 4°min, 3,1 ± 14 4°min)
respectively. Differences pre and post procedures were considered significant
when P<0,05.

Table 1: Systolic Flow Velocity in CS

Condition 	 Normal SV 	 pre-CABG SV 	 post-CABG SV

basal 	 39±8 cm/s 	 32±6 cm/s 	 39±5 cm/s
Aden 1 min.	 68±18 cm/s 	 38±6 cm/s 	 50±8 cm/s
Aden 2 min. 	 88±20 cm/s 	 41±9 cm/s 	 58±13 cm/s
Aden 3 min. 	 106±22 cm/s 	 53±7 cm/s 	 73±15 cm/s
Aden 4 min.	 111±19 cm/s 	 58±10 cm/s 	 80±17 cm/s

Abbreviations:CS=coronary sinus; Aden=adenosine; min=Minute; SV=systolic velocity; CABG=
coronary arteries bypass graftings.

Conclusion: Flow velocities (SV and DV) and CFR in CS increased during
adenosine infusion in healthy volunteers and patients before and after proce-
dures, but in patients without reaching the level of the normal flow velocities.

MAGNETIC RESONANCE IMAGING: WHAT'S NEW?

P1052 Assessment of stress induced reduction of
subendocardial bloodflow in patients with coronary
artery disease with magnetic resonance imaging

E. Nagel, I. Paetsch, E. Fleck. German Heart Institute, Cardiology - CMR,
Berlin, Germany

Subendocardial perfusion is highly sensitive for the detection of myocardial is-
chemia, however, current methods, such as SPECT and PET lack sufficient
spatial resolution to discriminate between different layer. MR perfusion mea-

surements offer sufficient spatial resolution. Our aim was to assess, whether
separate analysis of subendo- (ENDO) and subepicardial (EPI) perfusion in-
creases diagnostic accuracy for the detection of significant coronary artery dis-
ease (CAD).
Methods: 47 patients (pts) (30 male, age 62±7 yrs) with previous invasive
angiography were included. 17 pts had single vessel CAD, 20 three-vessel dis-
ease, and 10 no significant CAD. Pts were examined with a 1.5 T MR scanner
(Philips ACS NT) at rest and during adenosine stimulation (140µg/kg bw) and
the first pass of a contrast agent (Gd-DTPA 0.025mmol/kg bw) injected as a pe-
ripheral bolus was visualized in 5 short axis views (TFEPI, TE/TR/flip 3.3/12/30,
spatial resolution 1.7x2.2 mm). The myocardium was divided into 6 endo- and
epicardial segments per slice (60 segments total) and the max. upslope of the
myocardial signal intensity time curves was determined. Myocardial perfusion
reserve index (MPRI) was calculated as the upslope at stress divided by the
upslope at rest.
Results: A close correlation between ENDO and EPI was found (r2 =0.85) with
a 35% higher ENDO perfusion in comparison to EPI. At rest, MPRI was sim-
ilar for ENDO and EPI. At stress, ENDO perfusion was reduced to a higher
extent, than EPI. Diagnostic accuracy improved from 89% (transmural) to 94%
(ENDO).

Conclusions: MR perfusion measurements allow the differentiation of
subendo- and subepicardial blood flow. Subendocardial perfusion is more sen-
sitive to ischemia, than subepicardial perfusion resulting in an improvement of
diagnostic accuracy.

P1053 Rapid evaluation of myocardial viability by
contrast-enhanced MRI using a three-dimensional
inversion-recovery (IR) sequence

H.P. Kuhl', T. Papavasiliu 2 , A.M. Beek 2 , M.B.M. Hofman 3 , A.C. van
Rossum 2 . t University Hospital, Medical Clinic I, Aachen, Germany; 2 VU
University Medical Center, Department of Cardiology, Amsterdam,
Netherlands; 3 VU University Medical Center, Dep of Medical Physics and
Informatics, Amsterdam, Netherlands

Delayed contrast-enhanced magnetic resonance imaging (DCE-MRI) allows
assessment of myocardial viability in patient with ischemic heart disease. The
current approach requires multiple breath-holds to generate a set of images
covering the left ventricle which is time-consuming and may introduce misreg-
istration of slices. We evaluated a novel approach using a 3D sequence which
allows complete data acquisition within one breath-hold.
Methods: 10 patients with chronic coronary artery disease (62±12 years,
3 females) underwent DCE-MRI on a 1.5T MR scanner (Sonata, Siemens,
Erlangen, Germany) for viability assessment 15 minutes after 0.2 mmol/kg
Gadolinium-DTPA. For the standard approach we used a 2D segmented IR
gradient-echo sequence (25 segments, TR/TE 9.6/4.4, FA 25°, TI 250-300
ms, matrix 208x256, resolution 1.3x1.6x5mm) with data acquisition every
other heartbeat. For the 3D approach we used a segmented IR gradient-
echo sequence (77 segments, TR/TE 2.8/1.1, FA 25°, TI 200-230 ms, ma-
trix 256x208x12, resolution 1.4x1.4mm, slice thickness 8.3mm reconstructed to
5mm) with data acquisition every heart beat. Double oblique short-axis views
covering the left ventricle were acquired with identical orientation using both
sequences. In matched images total myocardial areas and DCE areas for both
techniques were assessed and the signal to noise ratio (SNR) for DCE my-
ocardium as well as contrast to noise ratios (CNR) for DCE vs. non-DCE my-
ocardium and blood was calculated. The accuracy of the 3D sequence to detect
the presence of DCE compared to the 2D sequence was evaluated in 8 sec-
tors per slice in each patient. Observer agreement for the presence and the
transmurality of DCE was evaluated in a randomized, blinded fashion.
Results: Imaging was successful in all patients. Myocardial areas and DCE
areas were not different between the 2D and 3D sequence (p=ns). The ac-
curacy of the 3D sequence to detect the presence of DCE was 92%. SNR
and CNR were 3 to 4-fold larger for the 3D sequence compared to the 2D se-
quence. Agreement between two observers was 95% for the presence of DCE
(Kappa=0.90) and 88% for the transmurality of DCE (Kappa=0.77).
Conclusions: Detection of DCE using the 3D sequence is feasible in one sin-
gle breath-hold and accurate compared to the standard 2D sequence. The im-
proved SNR and CNR facilitate recognition of the DCE area. This fast sequence
should be used for rapid screening for the presence of DCE. Acquisition of se-
lected images using the 2D sequence can be added for accurate quantification
of the transmural extent of DCE.
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P1054 Assessment of perioperative myocardial infarction
associated to coronary artery bypass surgery using
contrast-enhanced magnetic resonance imaging

M. Regenfus 1 , H. Mahrholdt 2 , A. Wagner 2 , C. Schlundt', J. von Erffa',
R.M. Judd 2 , R.J. Kim 2 , W.G. Daniell. t FAU Erlangen-Nurnberg, Medical
Clinic II, Erlangen, Germany; 'Feinberg CV Research Institute, Northwestern
University, Chicago, United States of America

Background: It is unknown whether routine, successful coronary artery by-
pass surgery (CABG) is associated with perioperative myonecrosis. Contrast-
enhanced MRI (ceMRl) is able to visualize both transmural and subendocar-
dial myocardial infarction (MI). Hereby, MI is represented by hyperenhancement
(HE).
Methods: 48 patients (pts) underwent cine and ceMRI before and after CABG
on a 1,5 T scanner (SONATA, Siemens). The pattern of hyperenhancement
(HE) and regional myocardial function was compared using a 72-segment
model. The amount of new hyperenhancement (HE) after CABG and ejection
fraction (EF) was quantified by planimetry. ECGs were analyzed as to presence
of Q-waves using the Minnesota-Code.
Results: Before CABG, 18 pts (38%) had electrocardiographic Q-waves but
38 (79%) had evidence of prior MI (HE present). After CABG, only 6 pts (10%)
had new Q-waves but 20 (48%) had new areas of HE. The median mass of
perioperative myonecrosis based on the volume of new HE was 5.4 gm (0.3-
48.9) or 2.1% (0.1-33.0%) of left ventricular mass. EF increased 7.1+9.5 points
and the level of improvement was not different between pts with and without
new HE (P=0.66). Regional contractility, however, showed significantly more
improvement after CABG in patients without new HE (p<0.0001).
Conclusions: Perioperative myocardial damage is common following routine,
successful CABG. The rate of new MI is significantly underestimated by elec-
trocardiographic criteria but the volume of necrosis is small and appears to
have minimal impact on the level of contractile improvement following CABG.
Improvement of regional function, however, is impaired in patients with new MI.

P1055 The sensitivity of heavily T2-weighted MRI to detect
acute myocardial infarction — Relation to "delayed
enhancement"

M.G. Friedrich, H. Abdel-Aty, J. Schulz-Menger, R. Dietz. Franz- Volha rd-Klinik,
Cardiology, Charite Campus Buch, Berlin, Germany

Background: Heavily T2-weighted magnetic resonance imaging (MRI) is suit-
able for the detection of the tissue edema. Newer techniques such as triple-
inversion-recovery-based SE sequences show a reproducibly high image qual-
ity with an excellent contrast-to-noise in detecting tissue edema. Especially the
sensitivity of this technique in acute myocardial infarction, however, is unknown.
Patients and Methods: We have studied 51 patients (age 59±13y.) 3±1 days
after acute myocardial infarction, as defined by clinical means, typical ECG
patterns, elevated troponine T, and invasively confirmed related coronary oc-
clusion or stenosis. In a 1.5 T MRI scanner using a body coil and a short-TI-
inversion-recovery sequence (STIR, TE 64ms, TR 2 RR intervals, TI 140ms,
acquisition time 16 to 20 sec) in 3 short axis views. Results were compared
to contrast-enhanced inversion-prepared gradient-echo images ("delayed en-
hancement", TI 220 to 250msec) in the same slice position. A blinded analysis
was performed.
Results: Image quality was adequate to excellent for the diagnosis in all cases.
In all patients, the infarct-related region revealed a bright signal intensity (sen-
sitivity 100%). Fig. 1 shows infarct-related edema (left panel) and delayed en-
hancement (right panel) of an anteroseptal infarction. The edematous area
tended to slightly extend that of the area of "delayed enhancement". An in-
traluminal high-intensity signal area was also observed (see fig. 1).

Conclusion: Heavily T2-weighted MRI allows the confirmation of suspected
acute myocardial infarction with an excellent sensitivity. Thus, in a clinical set-
ting, contrast-enhanced MRI may only be necessary for more chronic infarc-
tions. However, an overestimation of the infarct size may occur.

P1056 Plaque-targeted MRI contrast media; introducing a
novel SPIO contrast media for magnetic resonance
imaging of macrophage infiltration in vulnerable
plaque

M. Azadpourt, D. Chant, M. Madjid 1 , C. Jagannath 3 , M. Naghavi 1 ,

W. Casscells 1 , J.T. W illerson 1 . 1 Center for Vulnerable Plaque Research, Unv.
of Tex-Houston and Tex Heart Ist., Houston, United States of America;
2 University of Colorado Health Science, Department of Oncology, Houston,
United States of America; 3 Univ of Texas-Houston Health Sc Cent,
Department of Molecular Pathology, Houston, United States of America

SPIO (super paramagnetic iron oxide) is a MRI blood pool contrast media in
the form of nano-particles consisting of a central core of iron oxide tradition-
ally coated by colloidal polysaccharide mainly dextran. We have shown that
dextran-coated SPIO including the commercially available SPIO (Feridex) is
taken up by macrophages in atherosclerotic plaques of Apo E K/O mice and
Watanabe rabbits. However, their uptake was followed by a significant rise in
intracellular oxidative enzyme activity mainly due to respiratory burst associ-
ated with the digestion of dextran in macrophages. Also we needed to increase
macrophage uptake in lipid rich plaques. Here we report a novel liposomal
SPIO. We hypothesize that lipid-coated SPIO particles enter macrophages
through a different pathway allowing more uptake with less oxidative stress.
Methods: Mouse peritoneal macrophages were isolated in the culture medium
and incubated with different SPIOs for 4 hrs and then washed. After 24 hrs,
production of NO was measured in supernatant by Greiss reagent. In a sec-
ond series of experiments fluorescent-labeled SPIO (FL-SPIO) was added to
macrophages in the presence of two inhibitors of mannose receptor: dextran
and mannan. Intracellular retention of FL-SPIO was measured after 2 hrs in 4
groups of macrophages with SPIO, SPIO and dextran, SPIO and mannan and
no SPIO as control.
Results: See Figure 1 (p<0.05). Also FL-SPIO studies showed that mannan a
known inhibitor of mannose receptor significantly inhibited macrophage uptake
of dextran coated SPIO but not lipid coated SPIO.

Fig. 1: NO production by dextran coated vs. lipid coated SPIO particles in macrophages 24 h.

Conclusion: Liposomal SPIO is a promising candidate for contrast-enhanced
MR imaging of macrophage infiltration in vulnerable plaque. Receptor-targeted
liposomal SPIO may further improve plaque-targeted MR imaging.
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P1057 Prognostic value of a residual false lumen in aortic
dissection submitted to surgery. A magnetic
resonance prospective study

A G. AlmeidaI, M. Pacheco I, J. FanconyI, L. Beja 3 , J. Cravino 3 ,

M.C. Vagueiro 1 . ' Hospital Santa Maria, Cardiology Piso 8, Lisbon, Portugal;
2Hospital Santa Maria, Cardiology Piso 8, Lisbon, Portugal; 3Cardiothoracic
Surgery Service, Hospital Santa Maria, Lisbon, Portugal

Patients (pts) with aortic dissection submitted to surgery remain at risk of long-
term complications. The aim of this study was to assess the prognostic influ-
ence of the presence and permeability of a residual false lumen, in pts operated
for aortic dissection with involvement of ascending aorta.
Methods: We studied 43 pts, 23 men, with a mean age 53.8±1.7, operated for
Stanford type A aortic dissection (ascending aorta replacement in 22 pts, with
valve resuspention in 7, with aortic valve prosthesis in 9 and Bentall procedure
in 5). All pts were submitted to a magnetic resonance study (MRI) at two months
after surgery and, afterwards, annually, for three years. MRI study included:
fast spin echo, in axial, coronal and oblique sagital planes; fast gradient-echo
in axial plane; cine MR in selected planes, for flow evaluation and aortic valve
function. For analysis, aorta was classified in four segments: ascending (prox-
imal to the aortic graft), arch, descending thoracic and abdominal. Endpoints:
aneurysm (thoracic segments > 49 mm and abdominal > 39 mm), pseudoa-
neurysm or aortic valve regurgitation development.
Results: Total follow-up time was 39.1±2.7 months. At initial evaluation, no pt
had aneurysm and none had more than mild aortic valve regurgitation. During
follow-up, aneurysms were detected in 31/167 segments of 19 pts (41.9%) and
moderate or severe aortic regurgitation developed in 12 (42.9%). A residual
false lumen was present in 73 segments of 24 pts (in 19 involved all distal
aorta), which remained present during follow-up. There was persistent patency
of false lumen in 63 segments (86.3%), thrombosis in 2 (2.7%) and variable
patency in 6 (8.2%). A false lumen in arch was associated with a 6.6 relative risk
(RR) for aneurysm in the same segment (95% c.i.,1.8-23.8, p=0.001), while in
descending thoracic with a 2.3 RR (95% c.i.,0.9-6.8, p=0.01) and in abdominal
with a 2.3 RR (95%c.i.,0.7-8.6, p=0.01). Patency patterns weren't associated
to increased risk of aneurysm. False lumen presence and patency didn't have
influence on aortic regurgitation.
Conclusions: In this prospective MRI study, patients operated for aortic dis-
section with ascending segment involvement had high incidence of long-term
complications. The presence of a residual aortic false lumen was associated
with increased risk of aneurysm development.

P1058 Simultaneous assessment of wall motion and
perfusion during high-dose dobutamine-atropine
stress MRI improves diagnosis of ischaemia

A. Wahl, S. Roethemeyer, I. Paetsch, S. Huehns, C. Klein, E. Fleck, E. Nagel.
German Heart Institute Berlin, Cardiology, Berlin, Germany

Introduction: With MR, both the assessment of wall motion during high dose
dobutamine stress (DSMR), and of myocardial perfusion during adenosine
stress are highly accurate. Since high-dose dobutamine has been shown to
fully exhaust myocardial resistance, like the direct coronary vasodilator adeno-
sine, we investigated whether a simultaneous assessment of wall motion and
myocardial perfusion reserve during the same DSMR examination improves
diagnosis of ischemia.
Methods: 80 consecutive pts (59±8 yrs; prior myocardial infarction 50%;
prior percutaneous or surgical revascularization in 83% and 20%) underwent
DSMR (1.5 T Philips), prior to clinically indicated invasive coronary angiog-
raphy. DSMR images were acquired at rest and during a standardized high-
dose dobutamine-atropine protocol in 3 short-axis, a 4- and a 2-chamber view
(single-slice segmented GRE; TRITE/flip 5.6/1.9/25; spatial res<1.5x2.5x8
mm; temporal res<30 ms). Regional wall motion was assessed by consen-
sus between 2 blinded observers using a multiple screen format (MASS 4.2,
Medis), a 16 segment model and a four-point scoring system. DSMR was de-
fined as positive for ischemia in the presence of a new or worsening wall motion
abnormality in >=1 segment. During the same stress test (only at rest and 20
µg.kg-1.min-1), myocardial perfusion was assessed during the first pass of a
gadolinium-DTPA bolus from 60 dynamic images acquired every heartbeat (3
identical short axis views; single shot TFE-EPI hybrid sequence with saturation
prepulse; pp-delay 200 ms; TRITE/flip 3.6/12/30; spatial res<2.4x2.4x8 mm).
Myocardial perfusion reserve was calculated from the alterations of the ups-
lope of the signal intensity time-curve (MASS) and segments were classified
as ischemic or normal according to a previously determined threshold.
Results: Significant CAD (>=50% diameter stenoses by QCA) was found in
57 pts (71%). Wall motion analysis was non-diagnostic in 8 pts (10%, target
heart rate not reached) and perfusion measurements in 26 pts (33%, poor im-
age quality). Sensitivity and specificity of wall motion analysis for detection of
significant CAD were 86% and 81%, as compared with 92% and 53% for per-
fusion analysis, and 87% and 78% for a combined analysis, with only 4% non
diagnostic examinations.
Conclusions: A simultaneous assessment of wall motion and myocardial per-
fusion reserve during DSMR is safe and feasible in pts with known CAD. Com-

pared with wall motion analysis alone, diagnostic yield is improved. However,
the diagnostic accuracy of perfusion measurements alone is relatively low with
the stress scheme applied.

P1059 Measurement of vasodilator reserve in coronary
grafts using magnetic resonance tomography

N. Abegunewardene 1 , T. Voigtlander' , K.F. Kreitner 2 , S.E. Petersen 1 ,

T. Wittlinger', G. Horstick', M. Thelen 2 , J. Meyer. 'University Hospital
Mainz, II. Medical Clinic, Mainz, Germany; 2 UniversityHospital Mainz,
Department of Radiology, Mainz, Germany

Introduction: Atherosclerosis of coronary grafts is a common clinical problem.
MR vasodilator reserve measurement using adenosine is used for noninvasive
hemodynamic assessment of coronary grafts, whereas most noninvasive imag-
ing modalities can only provide information about their patency. The aim of the
study was to evaluate the potential of this method to discriminate stenosed from
patent coronary grafts.
Methods: MR measurements were performed on a 1.5 T system (Siemens,
Vision) using a body array coil in 36 patients with a total of 51 coronary grafts
(14/51 IMA-LAD, 16/51 vein grafts LAD, 21 vein grafts RCA/CX). MR provides
adenosine vasodilator reserves for blood velocity and flow measurements using
a breathhold phase change technique (TRITE: 24/5 ms, VENC 75 cm/sec).
During the cardiac cycle 5-6 image pairs were acquired and mean flow and
mean velocity were measured integrating the data over the cardiac cycle.
Coronary grafts were imaged by conventional invasive angiography within 48
hours of MR measurement. Graft stenosis was measured quantitatively by
AWOS System (Siemens).
MRI HASTE imaging was used to visualize the course of the grafts. Perpen-
dicular to the course the first MR flow measurement in breath-hold technique
was planned. Afterwards adenosine infusion was started and a second flow
measurement was performed.
Target parameters were the vasodilator reserves for mean flow, mean velocity
and peak velocity.
Results: In 3 patients and 3 grafts the imaging quality was insufficient. The
results of 33 patients and 48 grafts were included in the final results. Angio-
graphically no atherosclerosis was present in 36 grafts. In 11 grafts invasive
angiography showed a significant stenosis > 50% (QCA: 83 ±15% diameter
stenosis).
MR measurement of normal vs. stenosed grafts differed significantly between
the two groups for mean flow reserve 3.33 f 0.38 vs. 1.26 ± 0.16 (p<0.001),
mean velocity reserve 2.95 ± 0.31 vs. 1.13 f 0.15 (p<0.001) and peak velocity
reserve 1.77 ± 0.11 vs. 1.24 ± 0.19 (p<0.05).
Conclusions: MR breath hold flow measurement provides hemodynamic as-
sessment of coronary grafts. Using adenosine flow and velocity reserves can
be calculated. These noninvasively derived values are reliable in discriminating
diseased from patent grafts.
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P1060 Platelet glycoprotein Ilia polymorphism is not
associated with increased percutaneous coronary
intervention risk

G. Weisz, G. Dangas, R. Mehran, D. Ashby, S. Polena, G.W. Stone,
J.W. Moses, M.B. Leon. Lenox Hill Hospital, Interventional Cardiology, New
York, United States of America

Background: Platelet aggregation has a role in the emergence of complica-
tions after PCI. Genetic polymorphism (PIA2) of the Ilia protein is associated
with increased risk of endovascular thrombosis, stroke, and myocardial infarc-
tion. The role of this type of genetic heterogeneity in ischemic events during
and after PCI has not been investigated.
Patients and Methods: Patients undergoing PCI (n=200) were enrolled. PCI
was performed blinded to PIA2 status. The use of Ilb/Ilia inhibitors was left to
operator choice. Presence of polymorphism was correlated with baseline and
events after PCI.
Results (table): The normal (A1A1), heterozygote (A1A2) and homozygote
(A2A2) variants were found in 144 (72%), 55 (27.5%), and 1 (0.5%) respec-
tively.

A1A1 (n=144) A1A2 (n=55)

Patients and PCI Characteristics
Acute coronary syndrome 98 (68%) 36 (66%)
Platelet count (X1000/mm 3 ) 212±73 220±84
Heparin (IU) 5556±1580 6160±2511
Maximal ACT (sec) 266±60 281±58
Ilbllla inhibitors 38(26%) 14(26%)
Base-line platelet aggregation units 166±44 174±50
Adverse Events
No flow/thrombus 2 (1%) 0)0%)
Any CPK-MB elevation (>X1) 56(39%) 21)38%)
CPK-MB elevation (>X3) 25)17%) 7(13%)
CPK-MB elevation (>X5) 14(10%) 6)11%)
MACE (death, Ml, TVR) at 30 days 5 (3.9%) 0 (0%)

p=non-significant for all variables

One-year follow-up will be available.
Conclusions: In the present study: 1. The Ilia protein genetic heterozygote
polymorphism (PIA2) is frequent (30%) in patients undergoing PCI, but the ho-
mozygote variant was very infrequent (0.5%). 2. The presence of PIA2 genetic
polymorphism has no influence on clinical and angiographic presentations. 3.
The presence of PIA2 genetic polymorphism has no influence on procedural
outcomes, occurrence of complications, or 30-day events.

P1061 Apolipoprotein E genotype predicts the clinical
outcome after coronary artery stenting

W. Koch', W. Latz 2 , N. von Beckerath 2 , K. Griesser 2 , J. Mehilli 2 ,

A. Schomig 2 , A. Kastrati 2 . 'Deutsches Herzzentrum Munchen, Munchen,
Germany; 2Deutsches Herzzentrum Munchen, Munchen, Germany

Background: The T allele of the -219G/T polymorphism and the epsilon 4 al-
lele of the gene encoding apolipoprotein E were found to be associated with an
increased risk of coronary artery disease. We examined whether these alleles
were also related to adverse clinical and angiographic outcomes after coronary
artery stenting.
Methods: In 1850 consecutive patients, the occurrence of myocardial infarc-
tion (MI), target vessel revascularization (TVR), and the combined incidence
of death, MI, or TVR (= MACE; major adverse clinical events) were evaluated
over 1 year after stenting. Repeat angiography at six months was achieved in
84.1 % of the patients; angiographic restenosis was defined as a 50% or greater
diameter stenosis at follow-up.
Results: The incidences of MI, TVR and MACE were significantly lower among
carriers of the -219T allele, with patients of genotype TT having the lowest
risk (Table). In contrast, the risk of MI, TLR or MACE was not related to the
presence or absence of the epsilon 4 allele (Table). The rate of angiographic
restenosis was equally distributed between the carriers of genotype -219GG
(35.0%), GT (32.5%) and TT (31.6%) (P=0.6) and between carriers of allele
epsilon 4 (34.1%) and patients not carrying allele epsilon 4 (29.7%) (P=0.1).

	-219GG -2191ST -219TT Pvalue	 epsilon4 not epsilon 4 Pvalue

Ml (%) 	 3.2 	 1.5	 1.1 	 0.03 	 2.1 	 1.2 	 0.24
TVR (%) 	 24.3 	 20.2 	 16.2 	 0.008 	 21.0 	 18.5 	 0.24
MACE (%) 	 27.2 	 24.6	 19.6	 0.02	 23.6 	 20.3 	 0.14

Clinical outcome 1 year after coronary artery stunting

Conclusions: Contrary to our expectations, the -219T allele of the apolipopro-
tein E gene was associated with lower degrees of MI, TVR, and MACE after
coronary stent placement. The epsilon 4 allele was not significantly related to
the clinical and angiographic outcome after stenting.

P1062 Oestrogen receptor-a polymorphisms and angiografic
outcome after stented angioplasty: a comparison
between postmenopausal women and men

V. Ferrero', F Ribichini 1 , G. Matullo 2 , S. Carturan 2 , S. Guarrera 2 ,

A. Piazza', E. Usienghi 1 . ' Ospedale S. Croce, Cardiology Dept., Cuneo,
Italy; 2University, Department of Genetic, Torino, Italy

The angiographic outcome after coronary stenting seems to be similar be-
tween genders. Most women undergoing percutaneous coronary intervention
are postmenopausal and older than men. Female hormones play a role in the
occurrence of coronary disease in women, but the effects in males are less
known. Estrogens activity is mediated by the interaction with specific receptors
located in various organs and tissues such as endothelial and vascular smooth
muscle cells of both, women and men. In this study we have tested the role
of two alfa-estrogen receptor (ER) gene polymorphisms, PVU and Xba, in the
occurrence of in-stent restenosis (ISR).
Methods and Results: The 6-month angiographic outcome of 719 stented le-
sions was assessed in 136 PM-women (PMW) and 510 men. PMW were older
(65±8 vs 61±9, p=0.001), showed a worse risk profile (diabetes p=0.0001, hy-
pertension p=0.0001 and hypercholesterolemia, p=0.02) and had smaller ves-
sel diameters (2.75±0.5 vs 2.9±0.5 mm, p=0.001). The global restenosis rate
was 28.1 %. A higher incidence of ISR was observed in PMW compared to men
(35.6% vs 26.1 %, p=0.02).
The restenosis rate for women and men according to the PVU-ER polymor-
phisms were: PVU-C/C= 32 vs 20.7%, p=0.2; PVU-C/T= 32.5 vs 27.2%, p=0.3;
PVU-TIT= 43.9 vs 28.2%, p=0.05. Analysis of restenosis for the Xba polymor-
phism in PMW and men was: Xba-1/1= 41.2 vs 21.3%, p=0.09; Xba-1/2= 33.3
vs 27.2%, p=0.3; Xba-2/2= 37 vs 27.8%, p=0.1.
Although PMW tended to higher ISR rates for each genotype, the highest ISR
rate was associated with the T/T polymorphism of the PVU genotype in females
compared to males.
Conclusion: Common risk factors such as diabetes and hypertension together
with the smaller vessel size may account for a higher incidence of ISR in our
series of PMW compared to men. While ISR was similarly distributed accord-
ing to the ER polymorphism among men, ISR in TT homozygous women was
higher, suggesting that ISR may be in part modulated by this polymorphism in
women but not in men.

P1063 Age dependent impact of the 894 TT genotype of the
endothelial nitric oxide synthase on the outcome of
men following coronary stent placement

O. Gorchakova 1 , W. Koch', N. von Beckerath 2 , J. Mehilli 2 , A. Ehrenhaftz,
A. Sch6mig 2 , A. Kastrati 2 . 11 Med. Klinik rechts der Isar, Deutsches
Herzzentrum, Munich, Germany; 2 1 Med. Klinik rechts der Isar, Deutsches
Herzzentrum, Munich, Munich, Germany

Background: The functional 894G/T endothelial nitric oxide synthase (eNOS)
polymorphism has been found to be clinically relevant, with the TT genotype
as a risk factor. Since the relative contribution of genetic factors may decrease
with age and may be more pronounced among younger men, we performed
a specific analysis for male patients with coronary artery disease undergoing
coronary stenting.
Methods: We analysed 1459 consecutive men, there were 620 patients < 60
years and 839 patients > 60 years,-One-year mortality was the primary end-
point of the study. The combined incidence of death and myocardial infarction
(MI) during the first year was also assessed. Odds ratios (OR) and respective
95% confidence intervals associated with the carriage of the 894TT e NOS
genotype are shown.
Results: The 894TT eNOS
genotype was associated with
a significant risk increase for
death within 1 year only
among younger patients (fig-
ure). In patients < 60 years,
the mortality was 5.7% in TT-
carriers vs 0.9% in G-allele
carriers (OR, 6.4 [2.1 to 20.1],
P=0.001.) The difference was
much less evident in patients
> 60 years, with a mortality of 	 1 year mortality after coronary stunting.
6% in TT-carriers and 3% in 0-
allele carriers (OR, 1.9 [0.77 to 5.10], P=0.2). It remained also true for the com-
bined 1-year incidence of death and MI: it was 8.6% vs 2.6% (P=0.007) for
younger men and 7.2% vs 4.3% for older men (P=0.3), among TT-carriers and
G-allele carriers, respectively.
Conclusions: The 894TT genotype can serve as a prognostic marker of an
unfavourable outcome after coronary stenting, especially among young men.
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P1064 Endothelial nitric oxide synthase E298D gene
polymorphism and restenosis after percutaneous
coronary intervention

J. Korinek 1 , M. Aschermann 1 , A. Linhart 1 , M. Jachymova 1 , V. Reznicek,
L. Golan' , K. Horky 1 , P. Martasek 2 . ' General University Hospital, 2nd
Department of Internal Medicine, Prague, Czech Republic; 2 General
University Hospital, Department of Pediatrics, Prague, Czech Republic

Background: Nitric oxide (NO) is a potent vasodilator and has important an-
tiproliferative effects. Some endothelial NO synthase gene polymorphisms may
influence plasmatic and intramural NO concentrations. Thus, they may play an
important role in pathogenesis of coronary atherosclerosis and in restenosis.
Aim OF THE STUDY: To assess the occurrence of restenosis and loss of lu-
men diameter after percutaneous coronary intervention (PCI) according to the
genotype of E298D polymorphism (Glu-298-Asp) in exon 7 of endothelial NO-
synthase gene in patients with coronary artery disease (CAD).
Methods: We studied 96 patients with CAD (age 36-79 years, average 57±9),
who had repeated coronary angiography for suspected clinical restenosis and
signed informed consent for DNA analysis. Restenosis was evaluated by quan-
titative coronary angiography (QCA) by using GE OEC CRS-PC software in cor-
responding views. Restenosis was considered as 50% or more severe stenosis
of reference lumen within the site of intervention. In addition, absolute and rela-
tive late loss of lumen diameter were evaluated by comparison with QCA result
obtained immediately after the procedure.
Results: Genotype frequency was 7%, 51%, and 42% for DD, ED, and EE
genotypes, respectively. The restenosis rate was 71% in DD genotype, 37%
in ED genotype and 25% in EE genotype (p <0.05). In addition, the abso-
lute and relative late loss were also significantly higher in DD homozygotes
(1,3±0.9 mm, 46,5±37,0%), as compared to ED heterozygotes (0,8±0,7 mm,
31,2±30,0%) and EE homozygotes (0,5±0,4 mm, 17,7±22,1%) (p< 0,05). The
results were also significant when EE homozygotes were compared to other
genotypes.
Conclusions: The D allele homozygotes of E298D polymorphism of NO syn-
these gene have significantly higher frequency of restenosis and, more impor-
tantly, late lumen loss as compared to heterozygotes and E allele homozygotes.
The lowest restenosis rate and late loss were associated with EE genotype.
These pilot study results need to be validated by larger series of patients.
(supported by grants: IGA MZ CR NA 5613-3, LN00B107 MSMT CR, Center of
genomics CR LN 00A79 and MS MT CR 206017-01)

P1065 02-Adrenergic receptor polymorphism THR164ILE is
an independent predictor of severe coronary artery
disease

G. Galasso 1 , G. laccarino 2 , F. Piscione 1 , E. Barbato 1 , G. Marrazzo 1 , G. De
Luca 1 , B. Trimarco 2 , M. Chiariello 1 . 1 Federico II University, Cardiology,
Naples, Italy; 2Federico II University, Internal Medicine, Naples, Italy

Background: Beta2-adrenergic receptor (b2AR) polymorphism (poly) deter-
mines functional cardiac responses to catecholamines and adversely affects
the outcome in patients (pts) with congestive heart failure. Furthermore, several
studies showed that b2AR poly affects bAR mediated vasodilation. Therefore,
we studied two poly of the b2AR, the GLN27GLU and the THR164ILE, that
impair cardiovascular responses, in pts with severe coronary artery disease
(CAD) undergoing percutaneous coronary interventions (PCI).
Methods: Study group consisted of 200 consecutive pts (CAD pts) (166 men;
60±11 years) undergoing PCI in our Cath Lab. The control population con-
sisted of 100 healthy volunteers blood donors. All clinical, echocardiographic
and angiographic characteristics of study group were determined. At time of
PCI, peripheral blood was drawn to determine b2AR genotype by restriction
fragment length poly. One hundred forty seven pts completed at least 6 months
follow-up period (7±2 months) and any major adverse cardiac event (MACE)
(including cardiac death, new acute myocardial infarction, re-PCI of target
vessel or CABG involving treated segment) was checked and recorded in a
database.
Results: There were no differences in the frequency of the b2AR 27 poly com-
pared to our control population. However in CAD pts the frequency of heterozy-
gous THR164ILE (164 HET) was threefolds higher than the control group (14%
vs 3% respectively, p<0.001). No homozygous for ILE 164 were found. We
did not observe any difference in terms of clinical, biochemical, echocardio-
graphic and angiographic parameters of the 164 HET pts that could be major
causative for CAD. The Kaplan-Mayer curves for event free survival showed
a significant higher risk for 164 HET pts of combined death and new acute
myocardial infarction (p=0.0193) and total MACE (p=0.039). Furthermore, at
a Cox regression analysis the 164 HET was an independent predicting factor
for total MACE (B=1.185, p=0.015) and there was no interaction noted for this
relationship considering age, risk factors, number of vessel treated, and b2AR
27 poly.
Conclusion: We conclude that polymorphism of the b2AR in position
THR164ILE is an independent predictor of adverse clinical outcome in CAD
pts.

P1066 Interleukin-10 and tumor necrosis factor gene
polymorphisms and thrombotic and restenotic events
after coronary stenting

K. Tiroch, W. Koch, N. von Beckerath, J. Mehilli, A. Ehrenhaft, A. Schomig,
A. Kastrati. Deutsches Herzzentrum Munchen, Cardiology, Munich, Germany

Background: Inflammatory mechanisms have been shown to play an impor-
tant role in the process of restenosis after percutaneous coronary interven-
tions. Cytokines IL-10 and TNF-alpha exert opposite effects in inflammatory
reaction. Functional single nucleotide polymorphisms located inside or close
to the genes of IL-10, or TNF-alpha, and TNF-beta have an influence on gene
expression and plasma levels of IL-1 0 or TNF-alpha, respectively. In this study
we assessed the influence of IL-10, TNF-alpha and TNF-beta polymorphisms
on restenotic and thrombotic events.
Methods: In a population of 1850 consecutive patients, we assessed the in-
cidence of death, myocardial infarction (MI), clinical restenosis (target vessel
revascularisation) and angiographic restenosis (>=50% diameter narrowing at
follow-up angiography performed in 84% of patients) over 1 year after coronary
stenting. Genotyping was performed with techniques based on the polymerase
chain reaction.
Results: The polymorphisms in the IL-10 promotor (-1082G/A, -819C/T, and
-592C/A), in the TNF-alpha promotor (-863C/A and -308G/A) and TNF-beta
intron 1 (252G/A) were neither associated with the incidence of angiographic
restenosis nor thrombotic events. We further analysed three IL-10 haplotypes
(-1082/-819/-592 - ACC, ATA, GCC) and four TNF haplotypes (-308/-863/252 -
ACG, GAA, GCA, GCG). No relevant relationship was observed between the
studied IL-10 and TNF haplotypes and the incidence of adverse events (see
Table).

TNF and IL-10 haplotypes

TNF IL-10

Haplotypes ACG GAA GCA GCG p ACC ATA GCG p
Angiographic restenosis 32% 33% 34% 31% 0,24 33% 33% 33% 0,88
Clinical restenosis	 20% 18% 21% 19% 0,08 20% 21% 20% 0,75
Death or MI 	 5% 3% 5% 	 3% 0,13 4% 4% 5% 0,14

Incidence of adverse events and TNF and IL-10 haplotypes

Conclusion: These findings suggest that six functionally relevant polymor-
phisms of IL-10, TNF-alpha and TNF-beta are neither separately nor in combi-
nation associated with the risk of restenotic and thrombotic events after coro-
nary stenting.

P1067 The endothelial nitric oxide synthase (eNOS) gene
polymorphism (GIu298Asp) is associated with
coronary in-stent restenosis

A. Gomma', M.A. Elrayess 2 , E. Hawe 2 , S.E. Humphries 2 , K.M. Fox'. 'Royal
Brompton Hospital, Cardiology, LONDON, United Kingdom; 2 University
College London, Centre for Cardiovascular Genetics, London, United Kingdom

Background: The biological effects of endothelium-derived Nitric oxide (NO)
include vasodilation, inhibition of vascular smooth muscle cell growth, anti-
atherogenic property, prevention of platelet aggregation and adhesion of white
cells to the blood vessel wall. Reduced or impaired synthesis of NO promotes
vascular smooth muscle cells proliferation and thus may induce neointimal hy-
perplasia leading to coronary in-stent restenosis. The GIu298Asp variant of
eNOS gene is functional with the Asp allele being associated with hyperten-
sion, myocardial infarction, coronary spasm and atherosclerosis. In this study,
we have examined the effect of this allele on risk for in-stent restenosis.
Methods: 226 consecutive patients who underwent elective coronary artery
stenting to de novo lesions in native coronary arteries were prospectively stud-
ied. Patients were restudied with coronary angiogram at 6 months and the
stented lesions were assessed with automated quantitative angiography sys-
tem. Coronary in-stent restenosis was categorically defined with the classic
criterion of >50% diameter stenosis at follow up. Genotype was determined by
PCR and restriction enzyme digestion with Dpnll.
Results: In the 206 (91.15%) patients who were restudied angiographically at
6 months the binary restenosis rate was 30.1 %. Overall, genotype distribution
was in Hardy-Weinberg equilibrium and the frequency of the Asp allele was
0. 33 (95%CI: 0.28-0.38). Compared to 298GIu homozygotes, carriers of the
298Asp allele showed a higher frequency of restenosis with odds ratio of 2.0
(95% Cl: 1.08-3.73, p= 0.026).
Conclusion: In coronary artery disease patients, the possession of 298Asp
allele is a risk factor for coronary in-stent restenosis, demonstrating the impor-
tance of the NOS system in restenosis.
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P1068 FcgammaRlla-R-H131 polymorphism is associated
with the formation of restenosis after coronary
stenting

N. von Beckerath, W. Koch, A. Ehrenhaft, H.P. Wittmann, O. Gorchakova,
J. Mehilli, A. Kastrati, A. Schomig. Deutsches Herzzentrum Munchen,
Munchen, Germany

Background: IgG Fc receptor FcgammaRlla-R-H131 polymorphism has a sig-
nificant influence on human IgG2 binding to this receptor. A single nucleotide
substitution (G507A) causes the amino acid exchange, Arg (R)-His (H) at po-
sition 131. FcgammaRlla-H/H131 interacts well with human IgG2 whereas
FcgammaRlla-R/R131 binds IgG2 poorly. Conversely, the opposite affinities
are true for binding of C-reactive protein (CRP). Inflammation is thought to play
a role in the formation of neointima.
Methods: FcgammaRlla-R-H 131 genotypes were determined with polymerase
chain reaction and allele-specific probes (Taq Man). Due to differences in nu-
cleotide sequence between the FcgammaRll genes A, B and C in proximity
to the polymorphic base it was possible to construct allele and gene (gene A)
specific probes. Consecutive patients (n=1850) that underwent coronary stent
implantation due to symptomatic coronary artery disease were included in the
study. Six-month follow-up angiography was performed in 84% of the patients.
Results: The genotype distribution of the patients was 18.3% (R/R), 47.2%
(R/H), 34.5% (H/H) and complied with Hardy-Weinberg equilibrium. The inci-
dence of restenosis was 34.1% for H carriers vs. 27.9% for RR patients which
results in a significant increase (by 34%) of the risk of restenosis for H allele
carriers (Fig. 1).

Conclusions: Homo-and heterozygous carriers of FcgammaRllaH131 have
an increased risk of restenosis following coronary stenting. This new finding
provides additional cues on the role of inflammation and immunomodulation in
the process of restenosis.

P1069 Rat aortic stenting: a simple model of in-stent
restenosis

L.J. Wagenaart, A.J.M. Roks 2 , H. Bartels', R.A. Tit, H. Buikema 2 , A.J. van
Boven t , W.H. van Gilst 2 . 'Academisch Ziekenhuis Groningen,
Thoraxcentrum, Groningen, Netherlands; 2 University of Groningen, Dept of
Clinical Pharmacology, Groningen, Netherlands

Background - In-stent restenosis (ISR) occurs in 10-21% of the patients who
have undergone a percutaneous coronary intervention with placement of a
stent. Several drugs are being investigated in animal models to test their effi-
cacy for treatment of ISR. The currently available models are limited in number,
elaborate and expensive.
We have developed a simple and inexpensive rat model, in which new therapies
for ISR can be easily tested.
Methods: Male Wistar rats (400 to 425 grams) were anaesthetised with the
use of N20, 02, and isoflurane gas narcosis. The lower 2.5 cm-segment of
the abdominal aorta was prepared free very carefully from the vena cava. Two
vascular clips were placed to isolate a 2 cm-segment. A small incision was
made and the isolated aortic segment was stented with a human coronary
stent (Medtronic beStent, 2.5 x 10 mm). The incision was closed with a 9-0
suture, and the clips were removed. Rats were killed after 14, 21, or 56 days,
and the consequences of stent placement were studied.
Results: After 14 days, neointima
formation was minimal and only par-
tial, but after 21 and 56 days a promi-
nent, concentric neointima had been
formed. On the luminal side of the
neointima, histological patterns that
are typical for cell division were seen
in all three groups.
Conclusion: Placement of a human
coronary stent in the rat abdominal
aorta results in a clear and fulminent
in-stent restenosis within one month.
In accordance with the pig coronary 	 Nl=neointima; M=media; S=stent strut.

stenting model, cell division is still observed even after 8 weeks. Therefore, the
new rat abdominal aorta model is a simple, promising method to investigate the
efficacy of oral drugs or drug-eluting stents for treatment of ISR.

P1070 Smoking and restenosis after coronary artery
stenting: the artefact of smoker's paradox

J. Mehilli, H. Bollwein 1 , J. Pache 2 , G. Pogatsa-Murrayt, F. Dotzer 3 ,
A. Kastrati 1 , A. Schomig 1 . 1 Deutsches Herzzentrum Munchen, Cardiology,
Munich, Germany; 2Rechts Der Isar, 1. Med. Klink, Munich, Germany;
3Klinikum Garmisch-Partenkirchen, Medizinische Klinik I,
Garmisch-Partenkirchen, Germany

Background: Cigarette smoking is a strong risk factor for heart disease. Some
previous studies showed a lower incidence of adverse events and restenosis
after percutaneous coronary interventions (PCI) in smokers which has since
been called the "smoker's paradox". We investigated the influence of smoking
on restenosis after stenting. Methods: A consecutive series of 6911 patients
who underwent coronary artery stenting was analysed. The follow-up proto-
col included 6-month angiography (performed in 80% of the patients) and a
contact of 12 months after the procedure. Primary endpoint of the study was
angiographic restenosis defined as a > 50% diameter stenosis at follow-up.
Other endpoints were the combined rate of death and myocardial infarction
and the need for reinterventions at 1 year. Results: As shown in the table, the
risk profile of the smokers is significantly different from that of non-smokers. Ap-
parently, smokers have a lower risk of restenosis. However, the risk reduction
disappears after adjustment for baseline characteristics: adjusted odds ratio,
0.94 [95% CI, 0.81-1.09]. More importantly, smokers showed a significantly in-
creased risk of death or myocardial infarction (adjusted hazard ratio, 1.29 [95%
Cl, 1.03-1.61].

Univariate Analysis

Smokers (n=1848) 	 Nonsmokers (n=5063) 	 p

Age, years 59 ± 11 67 ± 10 <0.001
Women, % 16 27 <0.001
Diabetes, % 15 22 <0.001
Multivessel disease, % 67 75 <0.001
Vessel size, mm 3.06 ± 0.51 3.00 ± 0.54 <0.001
Angiographic restenosis, % 28 31 0.04
Reinterventions, % 17 19 0.13
Death or MI, % 6.4 6.9 0.54

Conclusions: The apparent relation between smoking and a lower restenosis
rate after PCI is the consequence of more favourable baseline characteristics.
Smoking itself has an unfavourable influence on the outcome after stenting by
increasing the risk of most dreadful events.

P1071 Circulating IgM and IgG cardiolipin antibodies in
restenosis after balloon angioplasty and their
interference with prothrombotic pathways

A. Niessner, S. Graf, M. Nikfardjam, W. Speidl, B. Richter, G. Maurer, J. Wojta,
K. Huber. General Hospital Vienna, Internal Medicine ll/Cardiology, Vienna,
Austria

It was our aim to show the possible role of circulating IgM and IgG anticar-
diolipin (aCL) antibodies for the development of restenosis. Furthermore, we
were interested in the interference of aCl antibodies with parameters of differ-
ent prothrombotic pathways.
We investigated 145 patients with stable coronary artery disease after a suc-
cessful angioplasty for their plasma levels of IgG and IgM aCL antibodies. Sixty-
six patients (45%) developed an'ographically proven restenosis, seventeen of
them (12%) developed more than one episode of restenosis.
ACL IgM antibodies in the upper quartile at baseline (before angioplasty) pre-
dicted a higher risk to suffer from recurrent restenosis compared to the lowest
quartile (R= 0,04) and were positively correlated with Lipoprotein (a) (P=0,04).
In contrast, also aCL IgG antibody levels in the lowest quintile at baseline con-
ditions in chronic stable disease were a risk factor for restenosis (P=0,01). Ad-
justing for cardiovascular risk factors, low aCL IgG antibodies represented an
independent risk factor for restenosis (P= 0,036). Kaplan-Meier survival anal-
ysis showed a higher event rate in patients with low aCL IgG antibodies (P=
0,02; Fig. 1). ACL IgG antibodies were further correlated with PAI-1 activity
after angioplasty (P= 0,021).
In conclusion, high aCL IgM anti-
bodies seem to be a risk factor
for a more complicated course
of disease with a tendency to
recurrent restenosis after PTCA
whereas low aCL IgG antibod-
ies are more likely an indepen-
dent risk predictor indicating a
protective effect against the de-
velopment of restenosis. Asso-
ciations of aCL IgM antibodies
with Lipoprotein (a) and with aCL
IgG antibodies with PAI-1 activ-
ity might further explain their sus-
pected role in thromboembolic diseases.
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P1072 Doxycycline-therapy reduces angiographic	 P1074 Inhibition of smooth muscle proliferation by
restenosis rate after percutaneous coronary 	 glycoprotein Ilb-Illa antagonists in vitro: eptifibatide
intervention in non-diabetic smoking males 	 more effective than abciximab or tirofiban

J. Haase', M. Kannengief3er 1 , W. Stille 2 , H. Storger', M. Kaltenbach'. 'Red 	 J. Froehlich, C. Kaun, K. Huber, J. Wojta, G. Christ. University of Vienna, Dept.
Cross Hospital Cardiology Center, Frankfurt, Germany; 2Johann Wolfgang
Goethe University, Frankfurt, Germany

The potential role of Chlamydia Pneumoniae in the pathogenesis of coronary
artery disease remains to be a matter of controversial discussion. Goal of this
study was to test the influence of antibiotic therapy on clinical outcome and
restenosis rate (RR) after percutaneous coronary intervention (PCI).
Methods: We followed 1.019 patients with consecutive PCI at Red Cross Hos-
pital Cardiology Center. The treatment group (TG) consisted of 541 consec-
utive patients (7/98 to 10/98) receiving doxycycline (100mg/day) for 50 days
after PCI; the control group (CG) consisted of 478 patients with standard treat-
ment (250 consecutive patients, 5/98 to 7/98; 228 consecutive patients, 10/98
to 11/98). Baseline demographics were equally distributed: mean age (TG: me-
dian 65 years; 25th percentile (P), 58 years; 75th P, 72 years versus CG: me-
dian 64 years; 25th P, 56 years; 75th P, 71 years), smoking (20.8% vs 20.9%),
diabetes (22.9% vs 22.0%), dyslipidaemia (52.2% vs 51.2%), and hypertension
(46.0% vs 41.2%). The percentage of women was higher in TG (TG, 30.1%
vs CG, 22.6%; p<0.01). Clinical follow-up (FU) was assessed equally after 7
months (median, 237 days; 25th P, 223 days; 75th P, 272 days) and obtained
in 614 patients (60.3%). Angiographic FU was higher in TG (64.5% vs 56.0%).
This carried the risk of underestimating RR of TG relative to CG, thus favoring
the acceptance of the antibiotic hypothesis. To exclude this potential error, RR
was calculated as the ratio of restenotic patients to all patients.
Results: No difference between TG and CG was found in adverse event rates
(respectively, MI: 0.7% vs 1.3%; Re-PCI: 24% vs 20.9%; coronary artery by-
pass graft: 5% vs 3.9%, death at 6 months 3.5% vs 2.1%) and RR (21.6%
vs 23.4%). Subgroup analysis of smoking nondiabetic males (TG, n=59; CG,
n=55) showed a significantly lower RR in TG (10.9% vs 30.5%; p<0.02) without
differences in clinical outcomes.
Conclusions: Treatment with 100mg doxycycline over 50 days after PCI does
not appear to influence clinical results and over all restenosis rate. The ob-
served reduction in RR among doxycycline-treated nondiabetic male smokers
deserves further investigation.

P1073 C-reactive protein stimulates smooth muscle cell
proliferation but does not affect endothelial tissue
factor activity or endothelin-1 release

A. Sethi, D.M. Lees, E.G. Wood, R. Corder. William Harvey Research Institute,
Experimental Therapeutics, London, United Kingdom

Background: Increased levels of C-reactive protein (CRP) are predictive of
adverse coronary events in stable and unstable angina. Furthermore, elevated
levels of CRP are predictive of both early and late complications, including
restenosis, after coronary angioplasty and stent implantation. The mechanisms
responsible for these complications are not clear but involve endothelial injury
and smooth muscle cell proliferation. CRP has been found within atheroscle-
rotic plaques and has been shown to increase the expression of adhesion
molecules and the production of chemokines from endothelial cells. We there-
fore investigated the effect of CRP on vascular cells.
Methods and Results: Human recombinant CRP and human serum high pu-
rity CRP was tested on human internal mammary artery smooth muscle cell
(HIMASMC) proliferation and also on tissue factor (TF) activity and endothelin-
i (ET-1) release from bovine aortic endothelial cells (BAEC). All experiments
were performed on 2 or 3 separate occasions. Incubation for 96h with 100µg/ml
CRP increased HIMASMC proliferation by 42% (n=6, p<0.01). This effect on
HIMASMC proliferation was also present at 10µg/ml CRP (n=9, p<0.01), with
a concentration-dependent increase up to 100ug/ml. At 5ug/ml CRP, there was
no significant increase in HIMASMC proliferation. Incubation with 10µg/ml CRP
and 1 Ong/mI recombinant tumor necrosis factor alpha showed no additional in-
crease in HIMASMC proliferation. There was no effect of 100ug/ml CRP on
TF activity or ET-1 release from BAEC incubated for up to 24h, with or without
serum.
Conclusions: These results show for the first time that CRP stimulates HI-
MASMC proliferation and elucidates a possible role for CRP in the pathogen-
esis of restenosis. In this study, CRP did not affect endothelial function as as-
sessed by TF activity and ET-1 release.

of Cardiology, Vienna, Austria

Background: Recent data suggest that among the platelet glycoprotein (GP)
Ilb-Illa (alpha Ilbeta,beta3) integrin antagonists not only abciximab (ReoPro®,
a chimeric monoclonal antibody), but also eptifibatide (Integrilin®, a cyclic hep-
tapeptide) is able to bind to integrin-receptors of the alpha nu subunit family,
whereas the affinity of tirofiban (Aggrastat®, a peptidomimetic) is restricted to
alpha Ilbeta,beta3. We were interested whether these differences in integrin
specificity might influence human smooth muscle cell (SMC) migration and/or
proliferation in vitro.
Methods: A two-dimensional assay system for determination of SMC migra-
tion/ proliferation was used. Sterilized steel supports were inserted into gela-
tine coated six well plates. Human umbilical artery SMC were seeded into the
middle hole of each support. At confluency, inserts were removed and after 24
hours of serum deprivation, GP Ilb-Ilia antagonists were added in culture media
with 10% calf serum. After 20 days cell-layers were stained, digitally quantified
(Scion Image) and in parallel cells counted.
Results: No GP Ilb-Ilia antagonist influenced SMC area significantly at ther-
apeutic plasma concentrations (abciximab: 200 ng/ml; eptifibatide: 2 Rg/ml,
tirofiban: 40 ng/ml). At 10x conc. eptifibatide reduced SMC area significantly
by 30% (p=0.01) and at 30x conc. by 41 % (p=0.001), whereas abciximab and
tirofiban showed no significant influence. This effect was paralleled by a de-
crease in cell counts (30x conc.: 43% reduction, p=0.005), reflecting an inhibi-
tion of cell proliferation.
Conclusions: Among the currently available GP Ilb-Ilia antagonists, only epti-
fibatide showed a dose-dependent inhibition of SMC proliferation in our in vitro
assay system. Abciximab and tirofiban exerted no significant effects. As these
findings might be due to eptifibatides broader range of integrin specificity (alpha
llbeta,beta3 and various alpha nu subunit integrins), compared to abciximab
(alpha Ilbeta,beta3 and alpha nu,beta3) ortirofiban (only alpha llbeta,beta3) we
hypothesize that inhibition of SMC proliferation requires simultaneous blockade
of several integrin receptors. The clinical relevance of this phenomenon, with
reduction of late restenosis after percutaneous coronary interventions needs to
be proven.

P1075 Intracoronary paclitaxel added to contrast media
inhibits in-stent restenosis of porcine coronary
arteries

B. Scheller', U. Speck 2 , H.P. Stoll 1 , M. Bohm 1 , G. Nickenig 1 . ' University of
Saarland, Internal Medicine III, Homburg/Saar, Germany; 'Department of
Radiology, Charite, Berlin, Germany

Objective: Coronary arteries are coated with contrast media forming a thin film
on the endothelium during catheterization. In a prior study, we demonstrated
that a taxane dissolved in a contrast medium can inhibit in-stent restenosis
at subtoxic systemic taxane levels. The present study was designed to test
the efficacy of different formulations of Paclitaxel added to the contrast agent
lopromide in a porcine stent model.
Methods: 34 stents were implanted into LAD and CX coronary arteries of 17
pigs using an 1.2 to 1 overstretch ratio. Iopromide-370 was used in group I
(control), the treatment groups were injected with 80 ml intravenous lopromide
plus 12.8 mg Paclitaxel (group II), 80 ml intracoronary lopromide plus 6.4 mg
Paclitaxel (group III), and 80 ml intracoronary lopromide plus 12.8 mg Pacli-
taxel respectively (group IV). Quantitative coronary analysis (QCA) was used
to evaluate measures of restenosis (reference diameter, minimal lumen diame-
ter, diameter stenosis) from the pre-sacrifice angiography at 28-day follow-up.
Results: QCA documented no differences between the baseline parameters of
the four groups. At follow-up, however, there was a marked reduction of all pa-
rameters relevant to in-stent restenosis in favor of the intracoronary lopromide-
Paclitaxel administration (see table).
Quantitative coronary angiography

group I group II group III group IV p

# of pigs 6 3 4 4
# of stented vessels 12 6 8 8
reference diameter 2.8±0.2 mm 2.7±0.2 mm 2.7±0.5 mm 2.7±0.2 mm 0.976
minimal lumen diameter 1,1±0.3 mm 1.3±0.5 mm 1.7±0.8 mm 2.0±0.5 mm 0.004
diameter stenosis 59±9% 55±15% 38±19% 29±13% 0.001

Conclusion: This study provides evidence that intracoronary application of a
taxane dissolved in a contrast medium can prevent in-stent restenosis. The
novel drug delivery mechanism is efficient at subtoxic systemic levels of Pa-
clitaxel. Thus, this simple and inexpensive approach is potentially suited for
prevention of restenosis in a broad spectrum of interventional cardiology.
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P1076 Ventricular septal defect - A review

M. kelmendiI, F. Shllaku 2 , R. Bejiqi 3 , N. Gashi 3 , M. Avdiu 3 , N. Zeka 3 ,

A. Batalli 3 .'Children's Hospital, cardiology, prishtina, Albania; 2Faculty of
Dentistry, Prishtina, Kosova, Albania; 3 Children's Hospital, Cardiology,
Prishtina, Albania

Ventricular septal defect(VSD) is the most commonly encountered congenital
heart lession, occurring in more than 20% of CHD.
Objective: to determine the frequency of VSD in our cardiology patients, in-
cluding clinical forms, haemodynamic profiles as well as the outcome.
Materials and methods: Using non-invasive techniques (history, clinical exam-
ination, chest X-ray, ECG and Doppler echocardiography, the CHD diagnosis
has been established in patients examined in University Children's Hospital,
including in and outpatients.
Results: Of 665 children with CHD,247 (37%)had VSD: 206 (30.9%) as a soli-
tary lession, 27 (4.0%) in combination with other defects, mainly with ASD
and 14 (2.1%) as a part of complex congenital heart disease.VSD was found
slightly more frequently in females (53.5%) as compared to males 946.5%).
VSD was the most common CHD in the majority of chromosomal syndromes
(21 -trisomy).
Clinical forms, haemodynamic changes and the outcome are prescribed below:

— muscular VSD 	 21 (8.6%)
— restrictive 	 115 (46.5%)
— nonrestrictive 	 66 (26.7%)
— in spontaneous closure 	 28 (11.3%)
— in pulmonary hypertension  17 (6.9%)
Total 	 247 (100%)

All children were followed-up by cardiologists and, when needed, have given
adequate, anticongestive therapy including digoxin, furosemide, ACE inhibitors,
spironolactone.
They also followed AHA recommendations for the prevention of infective en-
docarditis. However,in one, five yrs old child with small, restrictive VSD severe
infective endocarditis occurred including severe tricuspid regurgitation.
This child was born abroad and since the VSD was small the decision was
made to don't be operated but to be in a continuous infective endocarditis pro-
phylaxis.
After her comming back, 1 mo after a dental procedure (no prophylaxis was
used) she got endocarditis which was very refractare to antibiotic therapy.
From at least 83 pts with VSD who require cardio-surgery treatment, only 17
have been operated abroad, since our region has no cardio-surgery center.
Conclusion: In our region echocardiography as a very precise diagnostic tool
is mainly sufficient for the diagnosis of CHD. The big problem is lack of cardio-
surgery; so a certain number of patients with operable VSD is older then 10
years.On the other hand infective endocarditis is also a problem in cases with
restrictive VSD.

P1077 Dimensions of the pulmonary arteries and some
cardiovascular structures in children and young
adults with tetralogy of Fallot

M. Shehu 1 , F. Meksi' , A. Baboci 1 , B. Xhaxho' , V. Zogu' , S. Xhepa 2 .

'University Hospital Center Tirana, Cardiology, Tirana, Albania; 2 University
Hospital Center Tirana, Vascular Surgery, Tirana, Albania

The results of complete correction of tetralogy of Fallot are closely related with
its anatomy. Our study is undertaken to obtain new information for the anatomy
of the childrens and young adults with tetralogy of Fallot.
Methods: Diastolic diameters of the right and left pulmonary arteries and their
lower lobe arteries, descending thoracic aorta, right ventricular infundibulum,
pulmonary valve anulus, pulmonary trunkus were estimated from angiograms
in 22 children and young adults with tetralogy of Fallot and correlated with BSA
and for each of them Mc.Goon and the Ratio, (the sum of the diameters of the
lower lobe arteries divided with the diameter of aorta descendens)is calculated.
Results: Compared with normal subjects patients with tetralogy of Fallot have
smaller diameters of the above cardiovascular structures and different growth
patterns. The median values of the diameters of the right ventricular infundibu-
lum, pulmonary trunk, pulmonary annulus were 50% of the normal ones. The
right pulmonary prebranching diameter and the right lower lobe artery is greater
than the left but not significantly. Mc.Goon median value is 1,7 and Ratio value
1,2.
There is a strong correlation between aorta descendens and BSA, but there is
no correlation between right ventricular infundibulum, pulmonary valve anulus,
pulmonary trunkus right and left pulmonary arteries their lower lobe arteries
with BSA and aorta descendens suggesting different growth patern.
Conclusion: Tetralogy of Fallot is a complicated congenital disease and the
growth of the cardiovascular structures is different from normal subjects. There
is severe obstruction at the level of the right ventricular outflow tract. The pul-
monary arteries are good developed but even these are smaller then normal

subjects. The new Index can be a more appropriate measure of pulmonary
artery development, ignoring the mistakes rsulting by stenoses or dilatation of
the main branches.

P1078 Degree of atherosclerotic involvement of primary
congenital coronary anomalies

B. Bald, O. Yesildag. Ondokuz Mayis University, Department of Cardiology,
Samsun, Turkey

There is no consensus about the subject that the coronary anomalies may
cause the predisposition for atherosclerosis. In this study, it was determined
whether the atherosclerotic involvement in patients with coronary anomalies
was different from the patient group which the frequency of anomalies was in-
vestigated or not. The angiographic repots of the consecutive 2119 patients
were screened and 15 patients with coronary anomalies were detected. The
angiographic and ventriculographic data of the patients with coronary anoma-
lies were compared witf the data of the patients without coronary anomalies. A
numeric value was given to each segment of the vessel according to the de-
crease in percentage of the luminal diameter as taing into consideration of the
29 segment coding system of ACC/AHA. The coronary atherosclerosis score
of that artery was found with the addition of the numerical values in the re-
lated coronary artery. Total coronary atherosclerosis score was obtained with
the addition of the atherosclerosis scores of three coronary arteries. Total coro-
nary atherosclerosis score (104±131 v 108±122), total LAD score (42±50 v
47±50), total Cx score (20±44 v 41±51), total RCA score (41±66 v 30±52)
were not different statistically between groups. These data suggest that there
was not any difference between the patients with coronary anomalies and the
patients without coronary anomalies according to atherosclerosis development.

P1079 Ventilatory efficiency during exercise in patients with
cyanotic congenital heart disease is related to the
clinical outcome after surgery

T. Reybrouck l , D. Boshoff 1 , M. Gewillig 2 . 'University Hospital Gasthuisberg,
Cardiology, Leuven, Belgium; 'University Hospital Gasthuisberg, Pediatric
Cardiology, 3000 Leuven, Belgium

Most patients (pts) who underwent surgical repair for cyanotic congenital heart
disease (CCHD) are clinically well when examined at rest, but a considerable
number may complain of exercise intolerance at heavy exercise. The aim of the
present study was to analyse ventilatory efficiency during exercise and corre-
late with the clinical outcome after surgery.
Methods: 78 pts with surgical repair of CCHD (mean age: 12.6 ± 2.3 years)
were studied. 3 subgroups of pts formed the study group: 32 pts with repair
for tetralogy of Fallot (TF), 23 pts after Senning operation for transposition of
great arteries (S) and 23 pts with Fontan operation for functionally univentricu-
lar hearts (F). Pts were compared to 27 age-matched controls. Exercise testing
was performed on a treadmill. Gas exhange was measured on a breath-by-
breath basis with mass spectrometry. To assess the efficiency of ventilatory
gas exchange during exercise, alveolar ventilation (VA) was calculated and
subtracted from total ventilation (VE). The difference which reflects the physio-
logical dead space ventilation (VD) was used as an estimate of the ventilatory
efficiency.
Results: During exercise, VE, VA apd VD were significantly (P = 0.01) elevated
in the 3 pts groups compared to normal contols. VD was abnormally elevated in
47% of TF, 65% of TGA and 62% of F. This was associated with a steeper slope
of VE vs VCO2. This correlated with hemodynamic sequels after surgery such
as pulmonary regurgitation, residual pulmonary stenosis and cardiomegaly af-
ter TF repair, severe right ventricular dilatation, tricuspid incompetence after S
operation and atrioventricular valve insufficiency in F.
Conclusion: Assessment of ventilatory efficiency during exercise gives use-
ful complementary information to other clinical tools to assess the functional
outcome after surgery, since abnormal values correlated with hemodynamic
sequels after surgery.
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P1080 OP/OS ratio evaluation by phase veloecity cine
magnetic resonance imaging in patients with left to
right shunt

G. festa 1 , D. Chiappino 1 , A. Cerillo 1 , S. Redaelli 1 , S. Costal, F. Amoretti' ,
M. Lombardi z. ' CNR, Clinical Physiology Institute, Paediatric Cardiology,
Massa, Italy; 2CNR, Clinical Physiology Institute, MRI Laboratory, Pisa, Italy

Objectives: PVC-MRI is a powerful noninvasive technique to quantitate and
analyze blood flow. Our purpose is to correlate QP/QS ratio evaluated by PVC-
MRI and by cardiac cateterization (CC) in pts with septal defects or patent
foramen ovale.
Methods: 7 pts with Atrial Septal Defect (3 pts), Ventricular Septal Defect (1
pt), Atrial Septal Defect + Anomalous Partial Pulmonary Venous Return (1 pt),
Patent Foramen Ovale (1 pt), and suspected residual shunt in status/post clo-
sure of ASD by Ampatzer device (1 pt) have been evaluated by MRI and CC
in order to calculate QP/QS ratio. 2 other pts have been excluded by the study
because their turbolent flow at pulmonary artery level. The QP/QS ratio has
been calculated by the oximetric method at CC, and measuring flows in pul-
monary artery and aorta by PVC-MRI. Results have been analysed by means
of a statistical-dedicated software (statwiew 4.5 for Mac).
Results: Linear regression analysis showed a high correlation between the two
methods:

y = 0.701 + 0.451 *x; R 2 = 0.986. p (ANOVA) < 0.0001.

Conclusions: Calculation of QP/QS ratio by PVC-MRI has a linear correlation
with the oximetric method. Therefore PVC-MRI is an accurate, robust, and safe
technique for obtaining in vivo blood flow information. Moreover PVC-MRI may
be easily integrated into a comprehensive cardiac MRI evaluation that provide
extensive diagnostic anatomical and functional information.

P1081 Plasma homocysteine levels and their reduction with
folic acid/vitamin B6 in a cohort of apparently healthy
young men in polish population

R. Olszewski, R. Grabysa, J. Warminski, T. Makowski, R. Szczechowicz,
W. Piechota, J. Adamus. School of Military Medical Academy, Cardiology,
Warsaw, Poland

Several cross-sectional and prospective studies have indicated that increased
levels of total plasma homocysteine (tHCY) are an independent risk factor for
cardiovascular disease.
The purposes of this study were to determine serum levels of tHCY and their
associations with traditional risk factors of atherosclerosis and to assess the
degree of tHCY reduction after two weeks administration of standard multivita-
min tablets (containing folic acid and vitamin B6) in population of young, healthy
Polish men.
In 150 men (mean age 20,5 ± 1,24 yrs) we evaluated clinical, anthropomet-
ric and biochemical measurements (tHCY, total cholesterol, HDL-cholesterol,
LDL-cholesterol, triglycerides, uric acid, apolipoproteins A and B). tHCY was
determined with IMx analyzer and Abbot IMx TM Homocysteine Assay. 75 men
(randomly assigned) started taking 1 tablet of Panvitan ® for men (Bayer,USA)
containing 0,2mg of folic acid and 3mg of vitamin B6 on the enrollment day.
Concentrations of tHCY were measured at baseline and at two weeks in all
subjects.
Mean concentration of tHCY in the studied group was 10,04 .mol/L (SD
±2,26 µmol/L). tHCY correlated with diastolic blood pressure values (r=0,208;
p<0,03) and with uric acid concentrations (r=0,217; p<0,02). In the group ad-
ministered with Panvitan® there was a reduction of mean tHCY level by 1,40
µmol/L (13,7%; p<0,01) compared with 0.61 µmol/L (6,2%, p<0,01) reduction
in group with no supplementation. The reaction to Panvitan® was more pro-
nounced in men with tHCY concentrations above 10 gmol/L.
Conclusion: Our data support the view that lowering homocysteine levels
through dietary supplementation with folic acid and vitamin B6 may play an
important role in reducing of cardiovascular risk.

P1082 Incubating arrhythmogenic right venticular
cardiomyopathy in Naxos disease of childhood

A. Tsatsopoulou', C. Basso 2 , N. Protonotarios 1 , A. Anastasakis 3 ,
G. Papadopoulos 4 , C. Spiliopoulou 5 , G. Thiene 2 . 'Yannis Protonotarios
Medical Center, Cardiology, Naxos, Greece; 2 University of Padua,
Cardiovascular Pathology, Padova, Italy; 3 University of Athens, Cardiology,
Athens, Greece; 'Agia Sofia Children's Hospital, Paediatric Cardiology,
Athens, Greece; 'University of Athens, Forensic Medicine and Toxicology,
Athens, Greece

Background Arrhythmogenic right ventricular cardiomyopathy (ARVC) causes
ventricular arrhythmias due to fibrofatty replacement of right ventricular (RV)
myocardium. A deletion in plakoglobin (cell adhesion protein) in homozygous
state results to ARVC (Naxos disease) 100% penetrant by adolescence. A
study of homozygotes in childhood might elucidate the incubating period of
ARVC.
Methods An affected family with 11 members was studied clinically and genet-
ically. Three homozygous carriers for plakoglobin mutation were identified; two
siblings (a brother, 13 years old and a sister, 5 years old) and their grandmother
(58 years old). Cardiac biopsies were available in the two affected siblings.
Results ARVC was fully penetrant on ECG and echocardiography in the 13-
year-old boy and his grandmother (2 major and 2 minor criteria). Endomy-
ocardial biopsy of the boy revealed significant fibrofatty replacement of RV my-
ocardium. The 5-year-old girl had complex ventricular extrasystoles mainly of
RV origin (> 10000/24h) without ECG or echocardiographic abnormalities. She
died in severely progressive myelodysplasia 2,5 years later without developing
any significant cardiac alteration. Postmortem gross pathology did not show
any overt abnormality, but histology revealed tiny fibrosis with rare adipocytes
in the subepicardial layers of RV free wall. Moreover there was diffuse suben-
docardial fibrosis. There was no inflammatory infiltration or leukemia infiltration.
Conclusions In this young child, ventricular arrhythmia was a striking feature
although the ARVC pathological substrate appeared very mild. The early ar-
rhythmogenicity might be attributed to the primary dysfunction of cell-cell adhe-
sion.

P1083 Changes in aortic elasticity in non -operated Marfan
patients after three years of follow-up

G.J. Nollen 1 , L.J. Meijboom 1 , M. Groenink 2 , J. Timmermans 3 , H. Lamb 4 ,
J. Stokers, E.E. van der Wall 6 , B.J.M Mulder 2 . ' Academic Medical Center,
Cardiology Dept., Amsterdam, Netherlands; 'Academic Medical Center,
Cardiology Dept., Amsterdam, Netherlands; 3 University Medical Center St
Radboud, Cardiology, Nijmegen, Netherlands; 4Leiden University Medical
Center, Radiology Dept., Leiden, Netherlands; 5Academic Medical Center,
Radiology Dept., Amsterdam, Netherlands; 'Leiden University Medical
Center, Cardiology Dept., Leiden, Netherlands

Objective- Aortic elasticity is related to aortic rupture behavior and may serve
as an additional risk factor. Aortic elasticity can be expressed in terms of dis-
tensibility and flow wave velocity, and is decreased in Marfan patients. The aim
of this study was to determine changes in aortic elasticity assessed with MR
imaging in non-operated Marfan patients.
Design and patients- In 2000, 19 consecutive non-operated Marfan patients
(mean age 34 (8) years, 13 men and 6 women), who had undergone mag-
netic resonance (MR) imaging in 1996-1997, underwent second MR imaging.
MR flow mapping was assessed at four levels (1: ascending aorta beyond the
aortic root, 2: thoracic descending aorta, 3: descending aorta at the level of
the diaphragm and 4: abdominal descending aorta) in the aorta. Distensibility
and diameter at each level, and flow wave velocity (FWV) between levels were
calculated.
Results- Mean time after first MR imaging was 38 (4) months (range, 34-49
months). No significant change in aortic diameter at any of the 4 levels was
shown. Distensibility at second MR imaging at the ascending aorta (level 1) was
significantly decreased (1.8 (1.0) 10-3 mmHg-1) compared to first MR imaging
(2.7 (0.9) 10-3 mmHg-1, p<0.01). Accordingly, FWV in the aortic arch tended
to be increased at second MR imaging (5.0 (1.2) m/s vs. 4.4 (1.0) m/s, p=0.10,
respectively). At all other levels no changes in aortic elasticity were shown.
Conclusion- After 3 years of follow-up in non-operated Marfan patients elasticity
in the ascending aorta was significantly decreased without changes in diame-
ter. This finding could indicate that changes in aortic elasticity precede changes
in aortic diameter in Marfan patients.
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P1084 Correlation of plasma neurohormones and functional
status in patients with right ventricular pressure
and/or volume overload

I.I. Tulevskil, J.W.M. Mulder, A. Dodge-Khatami 2 , E.E. van der Wa11 3 ,

M. Groeninkl, D.J. van Veldhuisen 4 , B.J.M. Mulder 2 . 'Academic Medical
Center, Cardiology B 2239, Amsterdam, Netherlands; 'Academic Medical
Center (AMC), Cardiology room 82223, Amsterdam, Netherlands; 3Leiden
University Medical Center, Cardiology, Leiden, Netherlands; °University
Hospital Groningen, Cardiology Dept., Groningen, Netherlands

Objective: To examine the relation between plasma neurohormones Brain Na-
triuretic Peptide (BNP) and Atrial Natriuretic Peptide (ANP), and NYHA func-
tional status classification, in patients with chronic right ventricular (RV) pres-
sure and/or volume overload.
Methods: BNP and ANP levels were measured in 67 patients (age 30(12))
and 12 matched healthy volunteers (age 31(10)). Patients with congenitally cor-
rected transposition of the great arteries (CCTGA, n=12), surgically corrected
TGA (n=18), and subpulmonary pressure/volume overloaded RV (n=37), were
classified in NYHA functional classes I - IV. Exclusion criteria included renal
impairment, atrial arrhythmias and left ventricular dysfunction.
Results: Plasma BNP levels in asymptomatic patients (NYHA I) were signif-
icantly higher compared to healthy volunteers (5.0±4.0 vs 2.4±1.8 pmol/L,
p=0.03). There was no significant difference in both BNP and ANP plasma lev-
els between patients with functional class NYHA I vs NYHA II (BNP 5.0±4.0 vs
5.1±2.2 pmol/L; p=ns, and ANP 6.5±5.3 vs 5.9±3.2 pmol/L; p=ns). BNP and
ANP plasma levels were significantly higher in patients with NYHA III compared
to NYHA II (BNP 22.1±8.6 vs 5.1±2.2 pmol/L, p=0.0001 and ANP 17.8±10.2
vs 5.9±3.2 pmol/L, p=0.001) and NYHA IV compared to NYHA III, respec-
tively (BNP 115.7±57.88 vs 22.1±8.6 pmol/L, p=0.005 and ANP 57±31.7 vs
17.8±10.2, p=0.02).
Conclusion: A strong relationship exists between the NYHA functional class
and plasma neurohormonal levels. Plasma neurohormones and in particular
BNP may be used for quantitative follow-up in patients with chronic RV pressure
and/or volume overload.

P1085 Validation of four risk scores in patients undergoing
off-pump coronary surgery: a United Kingdom
multi-centre analysis of 2,223 patients

S. Al-Ruzzeh, G. Asimakopoulos, G. Ambler, R. Omar, R. Hasan, B. Fabri,
K. Taylor, M. Amrani. LONDON, United Kingdom

Objective: Various risk stratification systems have been developed based
mainly on patients undergoing cardiac surgery with Cardiopulmonary Bypass
(CPB). This report attempts to assess the validity and applicability of the Par-
sonnet score, the EuroSCORE, the ACC/AHA system and UK CABG Bayes
model in patients undergoing Off-Pump Coronary Artery Bypass (OPCAB)
surgery in the United Kingdom (UK).
Methods: Data on 2,223 patients who underwent OPCAB in eight UK cardiac
surgical centres were collected. Predicted mortality risk scores were calculated
using the four systems and compared to the actual observed mortality. Cali-
bration was assessed by Hosmer-Lemeshow (HL) test. Discrimination was as-
sessed by calculating the Receiver-Operating-Characteristic (ROC) curve area.
Results: Out of 2,223 patients 30 (1.3%) died in hospital. For the Parsonnet
score the HL test was significant (P<0.001) and the ROC area was 0.74. For
the EuroSCORE the HL test was also significant (P<0.01) and the ROC area
was 0.74. For the ACC/AHA system the HL test was non-significant (P=0.73)
and the ROC area was 0.75. For the UK CABG Bayes model the HL test was
also non-significant (P=0.87) and the ROC area was 0.81.
Conclusion: This study shows that the UK CABG Bayes model is well cal-
ibrated and provides good discrimination when applied to OPCAB patients in
the UK. Amongst the other three systems, the ACC/AHA system is also well cal-
ibrated but its discrimination power was less than that of the UK CABG Bayes
model. These data suggest that the UK CABG Bayes model is an appropriate
risk stratification system to use for patients undergoing OPCAB in the UK.

P1086 Ebstein's anomaly and isolated tricuspid valve
dysplasia: prenatal diagnosis, management and
outcome

L.A. Lisowski', P.M. Verheijen 2 , G.W.B.E. Bennink 2 , P.H. Stoutenbeek 3 ,

E.J. Meijboomz. 'Wilhelmina Children's Hospital, Pediatric Cardiology,
Utrecht, Netherlands; 2 Wilhelmina Children's hospital, Pediatric Cardiology,
Utrecht, Netherlands; 3 Wilhelmina Children's hospital, Obstetrics and
Gynaecology, Utrecht, Netherlands

Objective: A meta-ananlysis of the literature and a comparison with the re-
sults of a tertiary referral centre for paediatric cardiology and cardiac surgery.
Included is a review of the diagnosis, management and outcome in cases of
tricuspid valve dysplasia.
Patients: The diagnosis tricuspid valve anomaly was made 14 fetuses. Isolated
Ebstein's anomaly occurred in 4 patients. One patient had Ebstein's anomaly
associated with discordance of the great arteries, congenitally corrected trans-
position of the great arteries. Tricuspid valve dysplasia was encountered in 10
fetuses.
Results: In the group with Ebstein's anomaly (N=4) 2 fetuses died in utero
at a gestational age of 29 and 36 weeks. Parents opted for compassionate
care in one fetus which died at an age of 2 days. One patient with congenital
corrected transposition of the great arteries is alive at an age of 9 years after
receiving pulmonary artery banding, a partial cavopulmonal connection and a
Damus-Kay-Stansel operation. In this group 2 fetuses had other hypoplasia of
the lungs, of which one had a chromosomal anomalies (trisomy 18).
Conclusions: Patients with a prenatal diagnosis of Ebstein's anomaly or dys-
plasia of the tricuspid valve represent the most serious component of the spec-
trum of Ebsteins malformation. The very poor outcome is representative for this
selected population and cannot be compared to patients in which the anomaly
is detected in a later stage of life. Parental counselling of these patients can
therefor not be based upon the natural history of these older patients. Prenatal
diagnosis provides opportunities for in depth counselling of the parents before
the medical and emotional complexities associated with the neonatal intensive
care setting are encountered. Surgical procedures of tricuspid valve repair or
replacement are offered for this anomaly but this option is almost exclusively
provided for patients with a diagnosis in later life, as very few patients survive
the prenatal period.

P1087 Structural congenital heart disease in diabetic
pregnancies

L.A. Lisowski 1 , P.M. Verheijen 2 , J.A. Copel 3 , C.S. Kleinman°,
G.H.A. Visser 2 , E.J. Meijboom 2 . I Wilhelmina Children's Hospital, Pediatric
Cardiology, Utrecht, Netherlands; 2 Wilhelmina Children's hospital, Pediatric
Cardiology, Utrecht, Netherlands; 3 Yale University, Obstetrics and
Gynaecology, New Haven, United States of America; 4 Yale University,
Pediatric cardiology, New Haven, United States of America

Objective: The purpose of this study was to evaluate whether the increased in-
cidence of fetal cardiac abnormalities in diabetic mothers is significantly related
to maternal diabetic control.
Methods: Medical records of women with (pre-)gestational diabetes mellitus
during pregnancy between January 1988 and December 1998 were retrospec-
tively studied in Yale New Haven Hospital, USA.
Results: In 32 fetuses(5,8%, group A) a congenital heart defect was detected
at a mean gestational age of 27,9 f 1,19 weeks. In 527 fetuses(94,2%, group
B) no cardiac malformation could prenatally be detected. The severance varied
from mild hypertrophic cardiomyopathy to transposition of the great arteries or
hypoplastic left heart syndrome. The mean age of the mothers was 30,7 ± 0,87
(group A) versus 29,1 ± 0,77 years(group B), the mean duration of the diabetes
was 11,5 ± 2,2 vs 10,9 ± 1,1 years, and the mean concentration of glycosylated
hemoglobin A(HbAlc) was 9,79 ± 0,69% vs 8,14 ± 0,29% (p=0,034).
Conclusion: A significant difference in HbAlc was found in favour of the group
of women where no cardiac malformation could prenatally be detected. As the
techniques and knowledge of prenatal detection of cardiac lesions improves,
more lesions will be detected. As long as the mechanism of high blood glucose
levels on the period of organogenesis is not yet fully understood, a benefit
should come from controlling the diabetes before and during pregnancy. The
incidence of congenital heart defects among fetuses of diabetic mothers will
then hopefully be reduced to the incidence of CHD in the general obstetric
population.
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P1088 Prenatal diagnosis of the fetus with a hypoplastic left
heart syndrome: management and outcome

L.A. Lisowskil, P.M. Verheijen 2 , G.W.B.E. Bennink 2 , P.H. Stoutenbeek 3 ,

E.J. Meijboom 2 . 1 Wilhelmina Children's Hospital, Pediatric Cardiology,
Utrecht, Netherlands; 2 Wilhelmina Children's hospital, Pediatric Cardiology,
Utrecht, Netherlands; 3 Wilhelmina Children's hospital, Obstetrics and
Gynaecology, Utrecht, Netherlands

Objective: To review our 13-year experience with prenatally detected hy-
poplastic left heart syndrome (HLHS) which management remains controver-
sial.
Setting-A tertiary referral centre for pediatric cardiology and cardiac surgery.
Design: A retrospective study of the management and outcome in all cases of
HLHS presenting in fetal life between January 1988 and July 2001.
Patients-The diagnosis of HLHS was made in 32 fetuses. One mother had two
with HLHS associated pregnancies.
Results: Termination of pregnancy (TOP) was opted for in 16 cases, 4 fetuses
died in utero and in 5 parents opted for compassionate care. Seven patients
received a palliative reconstructive Norwood procedure, one patient is alive
at 17 months. Eight fetuses had extracardiac anomalies, 3 had chromosomal
anomalies and 6 had other associated intracardiac anomalies.
Conclusions: Prenatal diagnosis of the HLHS provides opportunities for in
depth counselling of the parents before the medical and emotional complexities
associated with the neonatal intensive care setting are encountered. Parents
faced with the difficult decision of possible termination of pregnancy, compas-
sionate care or the Norwood strategy, tend not to opt for surgery based on the
dim perspective of the future quality of life in these patients. The low percent-
age of intention to treat among patients in European centres differs significantly
from reported percentages across the Atlantic. This is most likely based on the
socio-geographic and religious differences in the interpretation of the long-term
quality of life.

EPIDEMIOLOGY AND PREVENTION MISCELLANEOUS

Methods: Study population consisted of 240 consecutive patients (pts) ad-
mitted with a diagnosis of acute MI. Outcome data were compared between
groups of patients receiving ACE inhibitor therapy at least three months prior
to infarction (ACEI group) and those who were not (non ACEI group).
Results: Sixty-four (27%) were receiving prior ACE inhibitor therapy. There
were not significant differences in regard to age, sex, site of infarct, aspirin ther-
apy, frequency of hypertension and diabetes in two groups. Patients in ACEI
group experienced smaller Ml size, determined by peak creatine kinase eleva-
tion (P<0.01), and by wall motion score (13.6 ± 1.5 vs 14.3 ± 1.9; P<0.005)
than pts in non ACEI group. Left ventricular ejection fraction was bigger in
ACEI group than in non ACEI group (47.8 ± 7.2 vs 45.4 ± 8.4%; P<0.05).
In patients receiving ACE inhibitor therapy prior to acute MI, intra-hospital car-
diovascular events were less frequent than in those who were not: ventricu-
lar fibrillation (8% vs 13%), heart failure (14% vs 21%), re-infarction (6% vs
9%), recurrent angina (14% vs 19%), vascular death (6% vs 10%). There were
not significant differences in regard to drug therapy including ACE inhibitor be-
tween two groups during the post-discharge 3 months follow up period. After
three months the incidence of post-discharge combined morbidity events (re-
infarction, CHF, unstable angina, hospitalization, coronary arteriography or my-
ocardial re-vascularization) were slightly higher in non ACEI than in ACEI group
(38% vs 30%), as well as the cardiovascular death (5% vs 3%).
Conclusion: Our data showed that patients who experience an acute MI, those
receiving prior ACE inhibitor therapy have smaller infarct size, better global left
ventricular function and less intra-hospital and post-hospital three months pe-
riod morbidity and mortality. Thus prior ACE inhibitor therapy have cardiopro-
tective effects in patients with acute myocardial infarction.

P1091 Atrial fibrillation in a cold climate: seasonal variations
in morbidity and mortality

S. Stewart 1 , S.W. Willoughby 1 , K. Maclntyre 2 , S. Capewell 1 ,

J.J.V. McMurray. 'The Queen Elizabeth Hospital, Cardiology Dept., Adelaide,
Australia; 2 Greater Glasgow Health Board, Glasgow, United Kingdom;
3 University of Liverpool, Public Health Dept., Liverpool, United Kingdom;
° University of Glasgow, CRI in Heart Failure, Glasgow, United Kingdom

P1089 Elevated midlife serum cholesterol levels increase the 	 Aims: Seasonal variations in the incidence of myocardial infarction, sudden
risk of Alzheimer's disease later in life 	 death and, more recently, heart failure have been described. To date, how-

M. Kivipelto', E-L. Helkala 2 , M.P. Laaksol, A. Mannermaa 3 , J. Tuomilehto°,
H. Soininen 5 , A. Nissinen 4 . 'University of Kuopio, Dept of Neuroscience and
Neurology, Kuopio, Finland; 2University of Kuopio, Dept of Public Health,
Kuopio, Finland; 3 Kuopio University Hospital, Chromosome and DNA
Laboratory, Kuopio, Finland; °The National Public Health Institute, Helsinki,
Finland; 5Kuopio University Hospital, Dept of Neurology, Kuopio, Finland

Background: Alzheimer's disease (AD), the most common cause of demen-
tia, is a disease of complex origin, the exact pathogenic mechanisms of
which remain to be discovered. Recently, evidence for a direct association be-
tween serum cholesterol and the development of AD has been documented.
Apolipoprotein E (ApoE) e4 allele, involved in cholesterol metabolism, is the
most important genetic risk factor for AD. Objective: To study the relative im-
portance and the putative relationship between midlife cholesterol and ApoE
polymorphism as risk factors for late-life AD in a longitudinal, population-based
study-setting. Methods: Participants were derived from random samples stud-
ied in one of the surveys carried out in 1972, 1977, 1982 or 1987. After an av-
erage follow-up of 21 years, a total of 1449 (73%) individuals aged 65-79 years
participated in the re-examination in 1998. Results: Elevated midlife serum
cholesterol was an independent risk factor for AD later in life. Adjusting for
ApoE e4 allele and other confounding factors (age, vascular disease, educa-
tion gender, smoking, and alcohol) did not change the association (OR 2.8,
95%, Cl 1.2-6.7). Similarly, ApoE e4 allele was an independent risk factor for
AD, even after adjusting for cholesterol and other confounders (OR 2.1, 95%
Cl 1.1-4.1). The combination of elevated midlife cholesterol and ApoE e4 al-
lele increased the risk of AD in a dose-depended manner; adjusted OR for this
combination was 5.9 (2.1-16.3). Conclusions: Elevated midlife cholesterol and
ApoE e4 allele constitute independent risk factors for AD. The risk of AD related
to elevated serum cholesterol appears to be at least of similar magnitude than
the risk related to the most important genetic risk factor ApoE e4 allele. These
data emphasize the need for effective primary prevention and early treatment
of hypercholesterolemia as potential avenues for reducing the risk of AD.

P1090 Impact of angiotensin-converting enzyme inhibitor
administration prior to acute myocardial infarction on
hospital and post-hospital morbidity and mortality

S. Ilic 1 , M. Deljanin Ilic 2 , D. Petrovic 1 , B. llic 1 , A. Nikolic 1 . 1 lnstitute of
Cardiology, Clinical Cardiology, Niska Banja, Yugoslavia; 2 lnstitute of
Cardiology, Echo lab, Niska Banja, Yugoslavia

The aim of the study was to determine whether administration of ACE inhibitor
therapy prior to acute myocardial infarction (MI) is related to infarct size and
subsequent hospital and post-hospital cardiovascular morbidity and mortality.

ever, it has not been documented in atrial fibrillation (AF). This study examined
whether there is seasonal variation in hospitalisations and deaths due to AF in
Scotland.
Methods: We used the linked Scottish Morbidity Record scheme, which pro-
vides individualised morbidity and mortality data for the entire Scottish pop-
ulation, to identify all AF-related admissions in Scotland between 1990-1996
and all deaths occurring in those patients who contributed to these admissions
between 1990-1997.
Results: During the period 1990-1996, there were a total of 33,582 male and
34,463 female admissions related to AF (either as a principal or secondary di-
agnosis). This represented an average of 92.3 and 94.7 admissions per day.
Significantly more admissions occurred in "peak" winter compared to "low"
summer months (P < 0.01 for all comparisons). In both men and women, the
peak rate of admission occurred in December (9% and 12% more than aver-
age) and the lowest admissions rates occurred in June (- 6%) for women and
in August (- 3%) for men. The absolute difference in the number of male and fe-
male admissions that occurred during these months was 290 and 487, respec-
tively. In both sexes, the greatest variation occurred in those aged > 75 years:
peak winter rates being 17-26% higher in those aged 75-84 years and 35-39%
higher in those aged 85+ years than average. Seasonal variation in mortal-
ity was also seen in these patients with significantly more deaths occurring in
"peak" winter versus "low" summer months (P < 0.001 for all comparisons). In
both men and women, the peak number of deaths occurred in December (22%
and 23% higher than average) and the lowest number in August (17% and
14% lower). The absolute difference in the number of male and female deaths
occurring during these months was 501 and 723, respectively. Similar trends
were observed when these data were analysed according to whether AF was
listed as a principal or secondary diagnosis and for short versus longer-term
case-fatality rates.
Conclusions: There is substantial seasonal variation in AF-related admissions
and deaths in Scotland (particularly in the elderly). A large proportion of this
morbidity and mortality is associated with concurrent cardiovascular disease
(e.g. stroke and myocardial infarction). Whilst extra vigilance in patients with
AF is advisable in winter, further study is required to identify and address the
reasons for the marked winter peaks observed.
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P1092 Causes of a raised brain natriuretic peptide
concentration in an urban population with risk factors
for left ventricular dysfunction

T A. McDonagh 1 , S.D. Robb 2 , H.J. Dargie 2 . I University of Glasgow, Medical
Cardiology, Glasgow, United Kingdom; I Western Infirmary; CRI in Heart
Failure, Glasgow, United Kingdom

Many studies have concentrated on the use of brain natriuretic (BNP) pep-
tide in diagnosing heart failure (CHF) and left ventricular dysfunction (LVD) in
both hospital and community based settings. However, BNP is a marker of in-
creased wall stress and is a non-specific marker of cardiac dysfunction. We
aimed to determine the causes of a raised BNP concentration in a sample of
1599 subjects from South Glasgow. 2484 subjects were randomly sampled. All
were >45 years and had risk factors for CHF or LVD ie hypertension, diabetes,
angina or a previous MI. 1599 attended for a detailed echocardiogram, medical
interview, an ECG, a BNP sample and plasma creatinine. Definite systolic dys-
function on echocardiography was defined as a left ventricular ejection fraction
(LVEF)<=35% or a wall motion score index (WMI)<=1.4 or at least moder-
ate LVD on subjective coding. Mild LVD was defined as a LVEF<=40% or a
WMI<=1.6 or at least mild LVD subjectively. Echocardiograms were analysed
for the presence of left ventricular hypertrophy (LVH) and significant valvular
disease. An abnormal BNP was defined as being beyond the 95th centile for
normals in an age-matched population based study (109.6pg/ml for >70 years
and >67pg/ml for those <70).
In this population 333 subjects had a high BNP value. Of those with a high
BNP concentration, the following list outlines the causes ranked in descending
order and presented as the cumulative number of subjects with the cumulative
percentage in parenthesis):the categories are mutually exclusive.
Definite LVD 77 (23.1%), mild LVD 123 (36.9%), MI 171,(51.3%), valve dis-
ease 184 (54.3%), a GFR<=60ml/min 234(69.3%), LVH 250 (75.1%), AF 251
(75.4%), GFR between 60-80mis/min 279 (83.8%) and an abnormal ECG 281
(84.4%). No cardiac strutural/functional or renal casue could be identified in the
remaining 15.6% of those with an elevated BNP concentration. The remaining
subjects were hypertensive or had angina without demonstrable LVH or LVD.
BNP, although higher in concentration, in subjects with CHF and LVD, is a
non-specific marker of cardiorenal disease. Where it is used to detect CHF
in breathless subjects or to screen for asymptomatic LVD, an elevated value
should prompt a cardiological referral.

P1093 Increased mortality rates in patients with coronary
artery disease presenting low fasting glucose levels:
an 8-year follow-up

E. Fisman 1 , S. Behar, A. Tenenbaum, V. Boyko 2 , L. Mandelzweig 2 ,

M. Motro 1 . 'Chaim Sheba Medical Center, Cardiac Rehabilitation Institute,
Ramat-Gan, Israel; 2Sheba Medical Center, Tel-Hashomer, Neufeld Cardiac
Research Institute, Ramat-Gan, Israel

Background: The close relationship between hyperglycemia and increased
mortality is well established, but no consistent information is available regard-
ing the association between low glucose levels and cause-specific mortality
in patients with coronary artery disease (CAD). We aimed to investigate the
relationship between hypoglycemia and all-cause, cardiovascular and cancer
mortality in a large population of CAD patients along a mean 8-year follow-up
period.
Methods: A total of 14670 patients with documented CAD aged 45-74 years
were divided into 6 groups graded across strata of glucose levels upon screen-
ing: 1) hypoglycemic (up to 69 mg/dl); 2) low normal (70-79 mg/dl); 3) eug-
lycemic (80-109 mg/dl); 4) patients with impaired fasting glucose (IFG) (110-
125 mg/dl); 5) borderline diabetics, comprising patients considered diabetics
by the new American Diabetes Association criteria but not by the former World
Health Organization criteria (126-139 mg/dl); 6) diabetics (above 140 mg/dl).
Mortality rates were separately assessed for each group.
Results: The population comprised 131 patients with hypoglycemia (0.9%),
731 with low normal values (5%), 9308 euglycemic (63.4%), 1577 with IFG
(10.7%), 617 borderline diabetics (4.2%) and 2306 diabetics (15.7%). Pa-
tients were followed 6.2 to 9.0 years. Crude all-cause mortality was signifi-
cantly higher in both diabetic (31.8%) and hypoglycemic groups (25.2%) as
compared with euglycemic (14.9%; p<0.0001), whilst cardiovascular mortality
was higher only in diabetics (17.8% vs. 7.9%; p<0.0001). The highest preva-
lence of cancer mortality was documented in the hypoglycemics (6.1% vs. 2.9
in euglycemics; p<0.02). Actuarial survival curves showed the lowest mortal-
ity rates in euglycemics and in the low normal group, whilst the highest was
seen in both diabetics and hypoglycemic patients. Intermediate values were
documented for borderline diabetics and patients with IFG. After adjustment for
variables, with euglycemic patients as reference group, a significantly higher
mortality rate was documented in hypoglycemics when compared with eug-
lycemics (p<0.0001). Hypoglycemia was identified as an independent predic-
tor of increased all-cause and cancer mortality with hazard ratios (HR) of 1.84
(95% Cl 1.29 - 2.61) and 2.26 (95% Cl 1.12-4.57), respectively, but not of in-
creased CAD mortality, with HR 1.30 (95% Cl 0.73 - 2.29).
Conclusions: The main findings of this study are the substantially increased

all- cause and cancer mortality rates after a mean 8-year follow-up period
among patients with CAD presenting low fasting glucose levels.

P1094 Increased circulating levels of natriuretic peptide
predict future cardiac events in patients undergoing
chronic haemodialysis

H. Takase 1 , T. Goto 2 , T. Toriyama 1 , T. Sugiura', Y. Dohi 2 . 1 Enshu General
Hospital, Department of Internal Medicine, Hamamatsu, Japan; 2Nagoya City
University Hospital, 2nd Internal Medicine Dept., Nagaya, Japan

Objective: Cardiovascular events are the major determinant of the prognosis
for patients undergoing chronic hemodialysis. The present study was designed
to determine whether increased plasma levels of atrial or brain natriuretic pep-
tide (ANP or BNP) can be used to predict future cardiac events in patients
undergoing chronic hemodialysis.
Methods: Fifty-three patients undergoing chronic hemodialysis without clinical
evidence of cardiac disorders were enrolled in the study. Their blood was sam-
pled for ANP and BNP measurements, and an ultrasound cardiogram and chest
X-ray were performed at enrollment. We then followed them up for 11.3±0.2
months, with the endpoint being the occurrence of cardiac events. Cut-off levels
of the peptides were calculated using receiver operating characteristics (ROC)
curve analysis and the cumulative event-free curves were determined using
the Kaplan-Meier method in order to evaluate the predictive values of the cut-
off levels.
Results: Cardiac events occurred in 13 patients (CE group). Cardiac events
included non-fatal myocardial infarction (1), angina pectoris (1), second grade
atrio-ventricular block (1), heart failure (9) and sudden cardiac death (1). Both
ANP and BNP levels were higher in patients in the CE group than in patients not
presenting with cardiac events (ANP: 118±21 vs 56±5 pg/ml; p<0.05, BNP:
769±204 vs 193±25 pg/ml; p<0.05, respectively). The length of the hemodial-
ysis period, hemoglobin concentration, cardiothoracic ratios of chest X-rays,
findings obtained from ultrasound cardiograms and medication administered
were the same in both groups. ROC curve analysis revealed that the cut-off
levels, sensitivities and specificities were 58pg/ml, 100.0% and 63.9%, respec-
tively, for ANP and 390 pg/ml, 61.5% and 92.5%, respectively, for BNP. Us-
ing the Kaplan-Meier method, the incidence of cardiac events was significantly
higher in patients with higher levels of ANP (50.0% vs 0.0%) or BNP (72.7% vs
11.9%) than in those with lower levels of each peptide.
Conclusion: Elevated levels of ANP or BNP indicate an increased risk of the
occurrence of cardiac events in patients undergoing chronic hemodialysis. The
cut-off levels of these peptides are clinically acceptable and useful for prediction
of the occurrence of cardiac events in patients undergonig chronic hemodialy-
sis.

P1095 A population study of left ventricular dysfunction in
long-term survivors of myocardial infarction

S.D. Robb', T.A. McDonagh 2 , C.E. Morrison 3 , J.J. Morton', H.J. Dargie 5 .

1 Western Infirmary, Department of Cardiology, Glasgow; 2 Royal Infirmary,
Department of Cardiology, Glasgow; 3 Greater Glasgow Health Board, Public
Health, Glasgow; 4 Western Infirmary, Medicine and Therapeutics, Glasgow;
5Department of Cardiology, Western Infirmary, Glasgow, United Kingdom

More patients are now surviving their"myocardial infarction (MI) but do so at
the expense of developing heart failure due LV systolic dysfunction (LVD). The
aim of this study was to determine the prevalence of LVD by echocardiography
in long term surivors of MI within the defined population of North Glasgow, UK.
All cases were identified from the MONICA Heart Attack Register for North
Glasgow, having sustained a WHO validated first MI between 1985-1992. Each
attendee at the study in 1995-6 completed symptom and medication question-
naries and had a full 2D echocardiogram, including a left ventricular ejection
fraction (LVEF) by the Biplane Simpson's Rule Method. LVD was taken as a
LVEF<35%. Symptomatic LVD was a LVEF<35%with breathlessness and/or
loop diuretic therapy. Plasma BNP was measured using a direct IRMA method.
924 subjects attended (687 males), at a median period of 7 years post MI
(range 2.5-11.5 years). The median age was 62 yrs (34-75). A LVEF could
be calculated in 791 (85.6%). The median LVEF was 46.7% (11-76). LVD was
identified in 147 subjects (18.6%) and was substantially more prevalent in men
(21.6%) than in women (10.3%), p<0.001. Symptomatic LVSD was present in
105(71.4%) of those with LVD.
The geometic mean concentration of BNP in those with LVD was significantly
higher than in those without (91.20±3.24) vs (29.52±2.82) pg/ml. p<0.001. On
ROC analysis, the AUG for BNP in detecting LVD was 0.78. A BNP concentra-
tion of >=25.85pg/ml diagnosed LVD with a sensitivity of 87.6%, specificity of
42.6% and had a negative precitive value of 94%.
In contrast to previous data based on clinical trial and hospital-based series,
this study reports the prevalence of LVD in a population-based study of sur-
vivors of MI. The prevalence of LVD is lower than that of the post MI treatment
trials and reflects a survival effect. Interestingly the prevalence of LVD was sig-
nificantly lower in women. BNP also appears to have good diagnostic potential
in detecting LVD post MI in this population.
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P1096 Trends in proportion of patients in killip class III and
IV in myocardial infarction. Variables associated with
it and with mortality (1978-1997)

I.Rohlfs', R. Elosuaz, R. Masia', J. Sala 1 , J. Marrugat 2 on behalf of the
REGICOR Investigators. 'Hospital de Girona Dr. Josep Trueta, Cardiology -
REGICOR, Girona, Spain; 21MIM, Cardiovascular epidemiology and lipids,
Barcelona, Spain

Background: The development of acute pulmonary edema (Killip class III) or
cardiogenic shock (class IV) is associated with a higher mortality in the acute
phase of acute myocardial infarction (AMI)..
Aims: To analyse the trends in the proportion of patients that develop Killip
class III and IV in the acute phase of AMI during a 20-year period (1978-1997),
to determine the variables associated with its development and to determine
28-day case-fatality in this subgroup.
Methods: The study is based on a hospital registry of all patients admitted
with a first AMI younger than 75 in from 1978 to 1997. Five periods (1978-81,
1982-85, 1986-89, 1990-93 and 1994-97) were defined for analysis. Sociode-
mographic variables, cardiovascular risk factors, clinical variables, treatments
and procedures were recorded. The worst Killip class during hospitalisation
and mortality at 28 days were also recorded. Logistic regression was used for
statistical analysis.
Results: The registry included 2.590 patients. Mean age was 60 years and
17% were women. Killip class III and IV developed in 13.5% of the patients.
There were no changes in this proportion over the five periods. Age, diabetes,
previous angina and anterior location of AMI were associated with a higher risk
of Killip class III and IV. Case-fatality at 28 days in this subgroup was 51.7%,
with a decreasing linear trend over the years (p<0.001). Variables associated
with a higher case-fatality were age and malignant ventricular arrhythmias. Ad-
mission during the periods 1990-93 and 1994-97 was associated with a lower
case-fatality (OR=0.37 and 0.28, respectively). The protective effect of these
periods disappeared after adjusting for some treatment variables (antiplatelet
agents and thrombolysis).
Conclusions: The proportion of patients with AMI that develop Killip class III
and IV has remained stable in the last two decades. Although 28-day case-
fatality in this patients is high, a decrease has been observed in the last years.
This decrease could be explained by the introduction of new treatments (an-
tiplatelet agents and thrombolysis).

P1097 Changes in predictors for cardiovascular mortality
between 10, 20, 30 and 40 years follow-up of the
Seven Countries Study in Greece

J.Skoumas 1 , C. Chrysohoou 1 , C. Pitsavos' , D.B Panagiotakos 1 , A. Dontas' ,
A. Menotti 2 , C. Stefanadis' , RK. Toutouzas' . ' University of Athens, School of
Medici, Cardiology Clinic, Athens, Greece; 2Rome, Italy

Background: The Seven Countries Study on cardiovascular diseases has
completed in most of the cohorts, approximately, four decades of prospective
investigation. In previous analyses the Mediterranean cohorts, and especially
the Greeks, showed a markedly decrease in cardiovascular death rates, among
the 16 investigated cohorts. Aim of this work is to evaluate, potential, differ-
ences in predictors of cardiovascular deaths between 10-20-30 and 40 years
follow up.
Methods: From September to October 1961, an international team of special-
ists examined 529 men from 6 villages. The Corfu cohort was made up of al-
most all men (95.3%) who were 40-59 years old in the early fall of 1961. Col-
lection of the data on mortality and causes of death was complete for all men
for the subsequent 40 years, through visits at villages, ascertaining the fatal
events. A survival analysis was performed with CHD mortality as the end-point,
while age, blood pressure, total cholesterol, body mass index, smoking, physi-
cal activity, skinfold thickness, mid arm circumference, vital capacity and forced
expiratory volume, as predictors. Cox proportional hazards models were used
in order to assess changes in the investigated parameters.
Results: The death rate varied from 1.5% - 4.3% - 7% and 19.5% in the interim
analyses of 10-20-30 and 40 years of follow up, respectively. The predictors for
the 10— years mortality were total cholesterol levels (HR = 1.016, p < 0.01) and
body mass index (HR = 1.16, p < 0.07), for the 20 years CHD mortality were
age (HR = 1.14, p < 0.01), total cholesterol (HR = 1.013, p < 0.01), smoking
(HR = 4.51, p < 0.05) and vital capacity (HR = 0.943, p < 0.1), for the 30 years
CHD mortality were age (HR = 1.17, P < 0.1), physical inactivity (HR = 3.18, p
< 0.01), body mass index (HR = 1.064, P < 0.05), smoking (HR = 1.6, p<0.05),
while the predictors for the 40 years mortality were age (Hazard ratio=1.083,
P<0.001), total serum cholesterol ( HR=1.004, P<0.01), smoking (HR=1.596,
P<0.05), and body mass index (HR=1.05, P<0.05).
Conclusions: The cluster of the predictors of CHD mortality varies over time,
in the investigated cohort. The information raised from this analysis, through a
long-term assessment, may be useful in a better understanding of CHD mor-
tality.

P1098 Prevention of CHD: implications of the Framingham
study coronary risk appraisal models published in
1991 and 2000

K. Nanchahal 1 , J. Duncan', P. Durrington 3 , R. Jackson'.'LSHTM, Public
Health & Policy, London, United Kingdom; ZGlaxoSmithKline, Harlow, United
Kingdom; 3Manchester Royal Infirmary, University Medical Unit Manchester,
United Kingdom; 4 University of Auckland, Faculty of Medical & Health
Sciences, Auckland, New Zealand

Background: Recommendations on prevention of CHD and management of
hypertension include use of Framingham Study CHD risk appraisal models
published in 1991 to identify patients eligible for drug treatment. Updated risk
appraisal models published in 2000 incorporate further follow-up and include
factors not used in the previously published models.
Methods and Results: We used the 1998 Health Survey for England data for
participants aged 35-74 years with complete information on factors required
for assessment of CHD risk, after excluding those reporting doctor-diagnosed
angina, heart attack or stroke. 10- and 4-year probabilities of developing CHD
were estimated using the 1991 equations and 4-year risk was calculated using
the 2000 equations. Summary statistics for 4-year CHD risk per 100 persons
show that both models produce similar population distributions. While there is
substantial agreement between classification of subjects into risk categories
based on the two models, within each category based on the 1991 models,
individuals were distributed across a wide range of risk categories based on
the 2000 models.
Comment: Current guidelines recommend drug therapy for hypertension or hy-
percholesterolaemia for patients with 10-year risk of 15% and above. As in-
crease in risk accelerates with increasing age, we used a 5% risk of a coronary
event in 4 years as being equivalent to a 10-year risk of 15%. Based on the
1991 risk appraisal models, approximately 32% men and 7% women aged 35-
74 years in England are at 15% or higher risk of developing heart disease in the
next 10 years. Using the 2000 models gives figures of 29% men and 6% women
with a 4-year risk of 5% or more. While only 1-2% men and women ineligible
for drug therapy under current criteria would be eligible using the 2000 mod-
els, 20% men and 43% women currently recommended drug therapy would
not be eligible using their 4-year risk based on the updated models. Sensitivity
and specificity for the 1991 risk appraisal models would be 97.6% and 90.0%
for men and 79.7% and 96.0% for women respectively. A significant number
of people meeting drug treatment criteria based on the 1991 models would
not meet the equivalent criteria based on the 2000 models. Although thresh-
olds for drug treatment are somewhat arbitrary and depend to a large degree
on the resources available, we recommend that these findings are taken into
account when current CHD prevention guidelines are updated in accordance
with emerging scientific evidence for statin therapy and management of mild
hypertension.

P1099 Extent of coronary artery calcifications in HIV-1
positive patients under highly active antiretroviral
therapy

D. Ropers 1 , A. Taubald 2 , K. Pohle 1 , M. Schmitt-Handle 2 , W.G. Daniell,
J.R. Kalden 2 , T. Harrer 2 , S. Achenbach 1 . ' University of Erlangen-Nurnberg,
Internal Medicine II Dept., Erlangen, Germany,. 2 University of
Erlangen-Nuernberg, Department of Internal Medicine Ill, Erlangen, Germany

In HIV-1 positive patients under highly active antiretroviral therapy (HAART), es-
pecially therapy with protease inhibitors (PI), accelerated arteriosclerosis and
an increased incidence of myocardial infarction has been reported. To deter-
mine the extent of coronary artery calcifications in HIV-1 infected patients un-
der HAART, we performed electron-beam tomography (EBT). The results were
compared to a control group of HIV-1 negative patients.
Methods: EBT was performed in 60 HIV-1 positive patients (50 male, 10 fe-
male, mean age 41 years, average infection time 7 years) without known coro-
nary artery disease using a standardized protocol (ECG-triggered, 40 axial
slices, slice thickness, 3 mm, no overlap). The degree of coronary calcification
was analyzed using the Agatston score. The HIV-1 positive patients were com-
pared to a group of 60 HIV-negative controls (mean age 41 years) matched for
age (± 5 years), gender and traditional risk factors (hypertension, cholesterol,
diabetes, smoking and family history).
Results: The Agatston score was 37.7 ± 119 in the HIV-1 infected group com-
pared to 19.9 ± 43 in the control group, but this difference did not reach statis-
tical significance (p = 0.5, McNemar-Test). PI treated patients (n = 45) showed
an Agatston score of 47.2 ± 138 compared to 34.6 ± 113 in the group of HIV-1
patients without P1 treatment (p = 0.7).
Conclusion: In this cross-sectional study, HIV-1 positive patients showed only
a tendency towards a more pronounced coronary calcification in comparison to
a matched control group. PI treated patients did not differ significantly from
patients without PI treatment. However, prospective longitudinal studies are
needed to assess the long-term risk of HAART for coronary artery disease.
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P1100 Risk factors in African compared to white patients
with coronary artery disease (CAD)

R. Nethononda 1 , M R. Essop 1 , Y. Variava 1 , J. Galpin 2 . 'Baragwanath
hospital, Cardiology, Johannesburg, South Africa; 2 University of
Witwatersrand, Statistics, Johannesburg, South Africa

Background Traditional risk factors for CAD have been identified from stud-
ies of predominantly white patients in developed countries. Whether these risk
factors are equally important in African populations in developing countries is
unknown. The aim of this study was to identify and compare risk factors for
CAD in African vs. white patients with angiographically documented CAD.
Methods Hospital records of consecutive patients admitted to our hospital over
a 2 year period (1998-1999) with 50% or more stenosis of one or more epicar-
dial coronary arteries were analysed. Coronary risk factors including smok-
ing, diabetes, hypertension, obesity, serum total cholesterol (TC), low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol and
triglyceride levels were evaluated. Data is reported as median and range, and
percentages. Categorical variables were compared by Fisher's exact test or
Chi-squared test. Continuous variables were analysed by the Mann-Whitney
U-test. A p value < 0.05 was considered significant.
Results There were 207 patients of which 87 (42%) were Africans and 120
(58%) were whites. Age was similar between the 2 groups [59 (24-79) vs. 56
(27-79) years]. There were more females in the African compared to the white
group (31 % vs. 12%; p < 0.0229). Hypertension occurred more commonly in
Africans (78% vs. 55%; p < 0.001). Serum TC and LDL cholesterol were sig-
nificantly lower in Africans [4.9 (2.5-8.1) vs. 5.9 (3.3-12)mmolL; p < 0.0006 and
2.6 (0.9-7.3) vs. 3.8 (1.1-8.1)mmolL; p < 0.0001 respectively]. No significant
differences were observed in the remaining risk factors.
Conclusion Hypertension is more prevalent in Africans with CAD than whites.
A female gender appears to confer an additional risk for CAD in African com-
pared to white patients. Baseline LDL cholesterol levels in this group of African
patients with documented CAD are exceptionally low and fall into the range rec-
ommended by the National Cholesterol Education Program (NCEP) guidelines.
These findings may have significant implications for risk factors management
in African patients with CAD in developing countries.

P1101 Socioeconomic status and coronary heart disease
risk factors: the CARDIO2000 study

D.B Panagiotakos, C. Pitsavos, C. Chrysohoou, J. Skoumas, N. Marinakis,
C. Stefanadis, P.K. Toutouzas. University of Athens, School of Medici,
Cardiology Clinic, Athens, Greece

Background: A large number of studies have shown that socio-economic sta-
tus is related with cardiovascular disease mortality and morbidity among adults,
in many developing societies. Aim of this work is to evaluate the relations be-
tween social class and various risk factors, in a middle-aged random sample of
coronary patients and controls.
Methods: CARDIO2000 project is a population-based study for the primary
prevention of CHD. Stratified random sampling from all Greek regions, con-
sisted of 848 hospitalised patients (701 males, 58±10 -147 females, 65±9
years old) for first event of acute coronary syndromes (ACS) and 1078 paired,
by sex-age, hospitalised in the same hospitals, controls, without any clinical
suspicion of CHD. Social stratification (low, middle and high social class) was
based on discriminant analysis of the economical, occupational and educa-
tional level of the subjects, according to Tumins' theory.
Results: 491 (58%) of the patients and 561 (52%) of the controls were classi-
fied in low class, 187 (22%) patients, 205 (19%) controls in middle class and
167 (20%) patients, 312 (29%) controls in high class (P<0.01). The analy-
sis showed higher prevalence of hypertension (28.4% vs. 17.6% vs. 16.5%,
P=0.003), smoking (36.0% vs. 34.3% vs. 33%, P<0.01), job stress (40.0% vs.
25.2% vs. 21 %, P<0.001), high fat diet (54% vs. 23% vs. 22%, P<0.01) and
high alcohol consumption (37% vs. 22% vs. 21%, P<0.05), between the so-
cial classes. The multivariate model showed that subjects in middle class have
45% increased coronary risk compared to subjects in high class (OR=1.45,
P=0.003), while subjects in low class have 42% higher coronary risk (OR=1.42,
P=0.001), after taking into account the effect of several potential confounders.
Conclusions: It seems that subjects in low-middle class need more attention
from the preventive strategies, since they are more vulnerable in developing
ACS compared to the others. A potential explanation is due to the adoption of
unhealthy lifestyle habits and the increased prevalence of hypertension in low-
moderate social class, but further investigation is needed in order to confirm or
refute our findings.

P1102 Education level: association with cardiovascular risk
factors and all-cause mortality

K. stankovic 1 , P. champomier 1 , P. lantelme 1 , M. gouton 2 , F. Delahaye 2 ,

H. milon 1 . 'Hopital de la Croix Rousse, Cardiologie, Lyon, France; zhopital
Pradel, cardiologie, Lyon, France

The association between low educational level (EL) and poorer health has been
documented in previous reports. The aim of our study was to specify the rela-
tionship, first between EL and cardiovascular risk factors, and secondly be-
tween EL and overall mortality in a population based study.
In 1982-1984, we surveyed 3690 people -3210 men (87.0%) and 480 women
(13.0%)- working in 4 factories of the area of Lyon, France (response rate
90.1% of the target population). Their mean age was 41.4±9.33(DS) and
39.6±9.2(DS) years, respectively. EL was categorized in 4 groups: less than 6
years (primary school)(N=812), up to 10 years (secondary school)(N=1726), up
to 15 years ("baccalaureat")(N=683), university (N=466). For each subject, we
got data about smoking, alcohol consumption and other dietary habits, physi-
cal activity, and current medications. Then, weight, height, blood pressure and
heart rate were measured, and a blood sample was taken for assessment of
cholesterol, triglycerides, blood glucose, and renal and liver tests.
Using ANOVA statistics, we found that lower EL was significantly associated
with higher frequency and/or higher level of cardiovascular risk factors, es-
pecially cigarette smoking, excessive alcohol consumption, overweight (Body
Mass Index), and lack of physical activity in leisure time. It was also significantly
associated with faster heart rate, higher diastolic and systolic blood pressure,
hypercholesterolaemia (total and LDL-cholesterol), hyperglycemia. In women,
we found an association between lower EL and the simultaneous use of oral
contraception and cigarettes. The subjects with lower EL were also older but
all the relations remained statistically significant after adjusting for this main
confounder in an analysis of covariance. Then, using Kaplan-Meier curves, we
showed that there is an inverse relationship between EL and all-cause mortal-
ity, with an average follow-up duration of 15 years. In men, the mortality was
15.1% in the primary EL group and 4.2% in the university group (p<0,00001).
Our results emphasize the inverse relationship between EL and cardiovascular
risk factors, and mortality, which was partly explained by less favourable health
habits. These results have strong implications for public health education. Pre-
vention programs must be appropriate to the targeted audience. In addition,
they must address not only specific cardiovascular risk factors, but also more
general risk behaviors, keeping in mind that those are related to social condi-
tions.

P1103 Impaired cognitive function as a risk factor of
in-hospital mortality in older patients with heart
failure

A. Jozwiak 1 , P. Guzikz, Z. Chmielewski 1 , K. Lyczkowska 1 , M. Kluczynski 1 ,

H. Wysocki 2 . 'Gniezno Hospital, Department of Geriatry, Gniezno, Poland;
2 University School of Medical Sciences, Div. of Cardiology - Intens. Therapy,
Poznan, Poland

Heart failure (HF) and impaired cognitive function are frequent causes of hos-
pitalization in elderly patients. Independently, both clinical syndromes are as-
sociated with increased mortality. The aim of the study was to evaluate the
influence of impaired cognitive function on in-hospital mortality in old patients
with HF. A modified Mini-Mental State Exam (MMMSE) was performed in 597
consecutive patients (65 - 102 years old; 355 female) with heart failure. All
patients were stratified into low (6.3±1.2 points), medium (19.7±4.7 points)
or high (29.1±2.1 points) fertile group according to MMMSE results. Total in-
hospital mortality was 52.0% in the lowest, 34.2% in the medium and 15.1% in
the highest tertile (Pearson Chi-square p < 0.0001 for trend). The comparison
of in-hospital mortality between tertiles of MMMSE was done with the use of
logistic regression adjusted to age, sex, and the presence of diabetes mellitus,
renal failure and anemia. Comparison of in-hospital mortality between patients
from the lowest tertile of MMSE with the highest one revealed that odds ratio
was 5.93 (95% Cl: 3.58 - 9.80; p < 0.0001) whereas it was 2.67 (95% Cl: 1.60
- 4.67; p = 0.0002) for patients from the medium tertile. The obtained results
show that the worse cognitive function is, the worse in-hospital prognosis can
be observed in older patients with HE. Moreover, it also suggests that impaired
cognitive function may be an independent risk factor for mortality in elderly HF
patients.
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P1104 Post traumatic stress disorder is the most important
determinat of adherence with aspirin treatment 6
months after an acute myocaridal infarction

E. Shemesh 1 , 1. Dinur 2 , A. Rudnick 3 , E. Gilboa-Schehtman 4 , A. SalahI,
O. Milovanovz, E. Kaluski 2 , G. Cotter 2 . t Mount-Sinai Medical Center,
Psychiatry, NY, United States of America; 2Assaf-Harofeh Medical center,
Cardiology, Zerifin, Israel; 3 Tel-Aviv University, Psychiatry, Tel-Aviv, Israel;
°Bar-Ilan University, Psychiatry, Tel-Aviv, Israel

Nonadherence to (no compliance with) medications following a myocardial in-
farction has been reported to be a major cause of post-myocardial infarction
(MI) morbidity and mortality. We have previously introduced a novel hypothe-
sis, linking symptoms of posttraumatic stress disorder (PTSD) to nonadherence
in these patients. According to this hypothesis, patients who are traumatized by
the MI may not take their medications because these serve as a painful re-
minder of the traumatic event. To explore this hypothesis further, we examined
this association in a cohort of post-MI patients in an outpatient setting.
Patients and Methods: 100 patients were approached 6 months following an
acute M[ and 82 gave informed consent and enrolled. In a separate study, we
evaluated 3 different methods of assessment of adherence to aspirin by platelet
function and found that TxA2 production is the most reliable method. This was
also reported by others. Patients where asked to answer a validated PTSD
questioner (impact of event scale, 15 brief questions) and validated questioner
examining broad psychopathology constructs (SCL-90-R).
Results: Above-threshold PTSD scores were associated with nonadherence
(p=0.02). Other baseline variables (sex, age, employment, family status), back-
ground diseases (diabetes, hypertension, functional class) as well as psy-
chopathological characteristics where not associated with nonadherence. Pa-
tient self-report was also did not reliably predict adherence in the present study.
Conclusion: PTSD symptoms are significantly associated with nonadherence
to medications following an acute M[. These symptoms can easily be assessed
in a clinical setting. If indeed medications serve as a painful reminder of the MI
to patients who are traumatized by it, then trauma specific interventions hold
the promise to improve adherence and hence outcome in these patients. Such
treatments where previously reported by us to improve adherence in another
disease process.

P1105 Stress, multiple roles and coronary disease in
women. The Stockholm female coronary risk study

K. Orth-Gomer, C. Leineweber. Karolinska Institute, Public Health Sciences,
Stockholm, Sweden

Objective: Once women get coronary disease, their prognosis is poorer and
they are less likely than men to get rehabilitated, even after control for age
and comorbidity. Possible reasons for this gender difference include the chronic
and daily stresses of work and family roles, which may add to the burden of
physiological risk factors in younger women.
Background and methods: In the Stockholm Female Coronary Risk
Study,women patients who reported emotional stress from their dyadic rela-
tionship, as assessed by the Stockholm Martial Stress Scale, were more vul-
nerable than women who reported work stress, by the Karasek model.We fur-
ther hypothesized that women who, at the same time, experienced martial and
work stress may be at even greater risk of worsening coronary disease and
that depressive symptoms may mediate the effects of such stress.The age and
multivariated adjusted hazard ratios for the five year risk of a recurrent cardiac
event in women patients, was 2.9 for marital stress (95% Cl 1.3-6.5) and 1.6 for
work stress (95% CI 0.8-3.3). About one third of women patients experienced
marital and work stress concomtantly. Their hazard ratio for a recurrent event
was 5.7 (95% Cl 1.3-24.3).
Results: Women patients reporting both types of stress had an average of
5.0 (±0.6) depressive symptoms, whereas patients without any stress had 1.5
(±0.6) symptoms.
Conclusion: Patients with both marital ad work stress were at highest risk of
recurrent events. Effects of multiple stress expereinces were synergetic and
possibly mediated by depressive symptoms.

P1106 Hereditary haemochromatosis gene mutations,
prevalence and severity of coronary artery disease

R. Surber, H.H. Sigusch, H.R. Figulla. Friedrich Schiller University, Dept.
Internal Medicine/Cardiology, Jena, Germany

A mutation in a nonclassic MHC class I gene (HFE gene), resulting in a
cysteine-to-tyrosine substitution at amino acid 282 (Cys282Tyr) has been
shown to be the major cause of hereditary haemochromatosis. Heterozygotes
are common in the European population (about 10%) and have slight iron over-
load. Individuals carrying the mutation were reported to have an increased risk
of myocardial infarction and cerebrovascular death. But there are also conflict-
ing results. We investigated the influence of the Cys282Tyr mutation on preva-
lence and severity of coronary artery disease (CAD) in a large angiographically
controlled population.
Methods: We genotyped 1279 patients (pts) who underwent coronary angiog-
raphy at our institution. Pts with a >50% stenosis were diagnosed to have CAD.
The Gensini score, an established score to describe severity and functional
significance of CAD, was used. Genomic DNA was extracted from blood leuko-
cytes and standard PCR was performed to detect G-to-A transition, resulting in
the Cys282Tyr mutation in the HFE gene.
Results: 116 pts (9.1%) carried the heterozygous mutation, 1 patient was ho-
mozygous. The estimated mutant allele frequency was 0.048. The genotype
distribution in our population was not statistically different from expected Hardy-
Weinberg-equilibrium.
In a multivariate analysis conventional risk factors but not the Cys282Tyr muta-
tion were associated with the prevalence of CAD (table). Incidence of previous
myocardial infarction was also not influenced by the mutation. In established
CAD, the Cys282Tyr mutation was not associated with an extended disease.

Odds ratio 95% cl p'

Cys282Tyr mutation 1.46 (0.84 - 2.55) 0.17
male 3.21 (2.31 - 4.47) <0.0001
diabetes 2.27 (1.54-3.33) <0.0001
hypertension 1.02 (0.75 - 1.38) 0.90
smoking [10 py] 3.23 (2.29 - 4.56) <0.0001
age [10 years] 2.02 (1.72 - 2.37) <0.0001
LDL cholesterol [0.5 mmol/I] 1.10 (1.03 - 1.18) 0.002

*logistic regression analysis

Conclusions: Our findings in over 1000 pts do not support an association of
hereditary haemochromatosis gene and prevalence or severity of CAD.

P1107 G20210A prothrombin gene polymorphism and
coronary ischaemic syndromes: an up-dated
meta -analysis of 10620 subjects

F. Andreotti 1 , K. Paciaroni 2 , V. De Stefano', F. Crea 3 , G. Leone 2 ,

A. Maseri 3 , F. Burzotta 3 . 1 Rome, Italy; 2Catholic University, Hematology,
Rome, Italy; 3Catholic University, Cardiovascular Medicine, Rome, Italy

Background: Two overviews have reported the lack of a significant association
between the G20210A prothrombin gene polymorphism and ischemic heart
disease (IHD). However, an up-to-date, phenotype-specific analysis is currently
not available.
Aim: We conducted a meta-analysis of 17 studies published in extenso (within
January 2002) on the association between the G20210A prothrombin variant
and IHD (globally including 4293 patients and 6327 controls). Our specific aim
was to investigate the possible link between the G20210A variant and pre-
defined phenotypic markers (age, clinical presentation, angiographic extent of
coronary disease, traditional cardiovascular risk factors).
Methods: The following data were extracted from each study: sample-size,
inclusion criteria, geographical location, clinical presentation, and age. Car-
diovascular risk factors (hypertension, smoking, dislipidemia, diabetes), angio-
graphic extent of disease, and heterogeneity among studies were systemati-
cally sought for. The analyses were performed according to Mantel-Haenszel.
Results: Overall, the 20210 A allele was associated with an odds ratio (OR) for
unspecified IHD of 1.19 (95%CI 0.96-1.59). Similar findings were seen for acute
coronary syndromes (unstable angina and myocardial infarction) or myocar-
dial infarction (MI) without age-limits (OR=1.22, 95%Cl 0.94-1.66, n=8502, and
OR=1.21, 95%Cl 0.93-1.66, n=8830, respectively). The OR for M[ increased
to 1.77 (95%C[ 1.16-3.42) in the 1931 subjects <55 years of age and to 2.30
(95%Cl 1.27-4.59) in the 1359 subjects <45 years. Patients with 0- or 1-vessel
disease at angiography showed a greater prevalence of the A allele compared
to those with multivessel disease (relative risk 2.0, 95%Cl 1.2-3.1, n=2376).
The published data were insufficient to allow pooled evaluations of the interac-
tions between G2021 OA and traditional cardiovascular risk factors.
Conclusions: These data indicate that the G20210A prothrombin gene poly-
morphism represents a modest but significant risk factor for M[ below the age
of 55 years. Moreover, it may favour the expression of IHD among patients who
have limited extent of coronary atherosclerosis at angiography.
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P1108 Newly detected gene variation of the cholesteryl ester
tranfer protein (CETP) strongly predicts prognosis
and response to statin therapy

S. Blankenbergt, L. Tiret 2 , O. Poirier 2 , C. Bickel 3 , X.C. Jiang 4 , J. Meyer 3 ,

F. Cambien 2 , H.J. Rupprecht 3 on behalf of The AtheroGene Investigators.
'Johannes Gutenberg-University Mainz, Department of Medicine II, Mainz,
Germany; 2Faculte de Medecine Pitie-Salpetriere, INSERM U525, Paris,
France; 3Johannes Gutenberg-University, Department of Medicine II, Mainz,
Germany; 4 State University New York, Department of Anatomy and Cell
Biology, New York, United States of America

Introduction: Cholesteryl ester transfer protein (CETP) plays a key role in the
HDL metabolism. Variations in the CETP gene determine CETP activities as
well as HDL-cholesterol concentrations and might influence prognosis and re-
sponse to statin therapy.
Methods: In 1303 CAD patients we tested the hypothesis that the CETP/C-
629A, 1405V, and TaqIB variant of the CETP gene affects CETP activity, HDL-
cholesterol concentration and prognosis of CAD. TaqIB variant and CETP/C-
629A genotype were in nearly complete association.
Results: Patients carrying the -629A allele had significantly lower CETP ac-
tivities and higher HDL concentrations. We observed a highly significant dose-
dependent association between this genetic marker and future mortality from
cardiovascular causes (n=120) after a median follow-up of 4.1 years. Mortality
decreased from 10.4% in homozygous C allele carriers to 4.7% in heterzygous
to 4.0% in homozygous A allele carriers (P<0.0001). This association was in-
dependent of potential confounders such as A allele carriers reveal a 0.35 (95%
CI 0.21 to 0.67, P<0.0001) decrease in risk in a fully adjusted model (see leg-
end Table 1). In addition, this association was only present in patients without
statin therapy. The benefit of statin therapy was restricted to patients carrying
the C-allele of the C-629A genotype (P for interaction 0.02). Patients carrying
the CETP/405V allele tended to have higher HDL concentrations and lower
mortality rate but this association did not achieve independent significance.

CETP/C-629A CC CA AA P-univ. P-multiv.

all pts 10.4 4.7 4.0 <0.0001 0.002
without statins 13.0 4.6 3.0 <0.0001 0.001
with statins 5.8 5.0 6.0 0.9 0.5

P values given are P for trend; P multivariate controlled for age, sex, classical risk facttors,
clinical and therapeutic features such as unstable angina, extent of vessel disease, history of
Ml, interventional strategies, betablockerand statin therapy (if appropriate) and ejection fraction.

Conclusion: We observed a significant relation between CETP/-629 A allele
carriers, decreased risk of future mortality, increased HDL-concentrations, and
decreased CETP activity. This common mutation appears to predict whether or
not patients with CAD will experience a survival benefit from statin therapy.

P1109 Pharmacogenetics in thrombolytic therapy. Role of
Factor XIII Va134Leu polymorphism

V. Roldan 1 , F. Marine, J. Corral 3 , R. Gonzalez-Conejero 1 , J. Pineda 2 ,

F. Lopez 2 , V. Vicente 3 , F. Sogorb 2 . 'Hospital San Vicente, Hematology,
Alicante, Spain; 2Hospital General de Alicante, Serviclo de Cardiologfa,
Alicante, Spain; 3Hospital Morales Meseguer, Hematology, Murcia, Spain

The Val34Leu polymorphism of Factor XIII (FXIII) A-subunit gene is associate
with increased FXIII fibrin cross-linking activity. However, contradictory data is
available about its role in thrombotic disease. Recently we have observed a
higher prevalence of the Leu34 allele in premature acute myocardial infarc-
tion. Remarkably, the Leu/Leu genotype increases the risk (odds ratio:3.54;
95% CI:1.22-10.22) after multivariate analysis (p:0.019). Thrombolytic therapy
is used to open quickly the acute coronary occlusion. Unfortunately one half of
treated patients do not achieve optimal tissue perfusion. We hypothesise that
clots might show different sensitivity to thrombolytic therapy, and this could be
influenced by the FXIII Va1341-eu polymorphism.
Methods: Genetic analyses were performed on 180 consecutive young pa-
tients with myocardial infarction before 45 years from our cardiology outpatients
clinic. We analysed the effects of thrombolytic therapy. Thrombolytic agents
were given in a standard dose. The ineligibility criteria for reperfusion therapy
were recorded. Non-invasive assessment of the efficacy of coronary thromboly-
sis was evaluated by serial electrocardiograms and creatine kinase time-activity
curves. Declination of ST segment elevation upper than 50% in 90 minutes and
an early peak of creatine kinase (under 12 hours) were considered as reperfu-
sion criteria.
Results: Genetic frequences were 108 (60.0%) ValNal, 59 (32.8%) Val/Leu,
13 (7.2%) Leu/Leu. Seventy-two patients were treated by thrombolytic therapy.
Three thrombolytic agents were used: streptokinase (n=4), APSAC (n=9), and
tissue plasminogen activator (n=59 patients). Acute coronary angioplasty was
performed in 11 patients (ValNal: n=5, Val/Leu: n=5 and Leu/Leu: n=1). Effica-
cious thrombolysis was observed in 44/50 patients with ValNal genotype, but
only 13/22 patients carrying the Leu34 allele (LeuNal or Leu/Leu). The efficacy
of thrombolytic therapy was significantly upper in patients with Va134 allele (p:
0.005; odds ratio 5.08; confidence interval 1.32-20.22). There were no differ-

ences in the success between the different thrombolytic drugs. Interestingly,
all the acute angioplasties were successful and these patients showed a good
initial evolution (1st month).
Conclusions: We report the first clinical evidence suggesting that the Leu34
allele could reduce the efficacy of the thrombolytic therapy.

HYPERTENSION, OTHER RISK FACTORS AND
CARDIOVASCULAR DISEASE

P1110 Doppler echocardiographic coronary flow reserve: a
marker of global cardiovascular risk in uncomplicated
arterial hypertension

M. Galderisi 1 , S.C. Silvana Cicalae, L.D.S. Luigi De Simone 3 , P.C. Pio Caso 3 ,

A.D.E. Arcangelo D'Errico 4 , A.C. Aldo Celentano 4 , G.D.M. Giovanni Di
Minno 4 , O.D.D. Oreste de Divitiis 4 . 'Federico II University, Clinical and
Experimental Medicine, Naples, Italy; 2Second University of Naples,
Cardiology Dept., Caserta (Naples), Italy; 3 Ospedale Vincenzo Monaldi,
Divisione di Cardiologia, Naples, Italy; 4 Federico It University, Clinical and
Experimental Medicine, Naples, Italy

In order to analyse the impact of global cardiovascular risk on coronary micro-
circulation, our aim was to assess the impact of coronary risk factors (RF) on
coronary flow reserve (CFR) in uncomplicated arterial hypertension.
Methods: 64 newly diagnosed hypertensives (mean age = 50 years, M/F =
49/15), free of cardiac drugs and coronary artery disease (clinical history + ef-
fort ECG) underwent: anamnesis to identify standard RF; determination of body
mass index (BMI), clinic BP and heart rate (HR); M-mode echo and second
harmonic Doppler of distal left anterior descendent coronary artery, at baseline
and after dypiridamole vasodilation (0.56 mg/Kg IV over 4') to estimate CFR
(hyperemic to baseline diastolic flow velocity ratio).
Results: Blood pressure (BP) was 148/101 mm Hg and BMI 27.8 g/m 2 ,

with overweight prevalence (BMI > 27 g/m 2 ) of 56%. The metabolic profile
showed: glycemia = 97.5±12 mg/dI (hyperglycemia prevalence [>110 mg/dI]
= 15.6%), total cholesterol = 222±45 mg/dI (hypercholesterolemia [ >200
mg/dI] = 59.4%), triglycerides = 151±71 mg/dI (hypertrygliceridemia [>180
mg/dl], = 27%). Left ventricular hypertrophy (LVH = left ventricular mass in-
dex [LVMI] >50 g/m powered to 2.7) was found in 41% of hypertensives. In
the overall population we observed negative association of CFR with HR (r=-
0.33, p<0.005), diastolic BP (r=-0.40, p<0.001), glycemia (r=-0.28, p<0.02),
total cholesterol (r=-0.41, p<0.001) and LVMI (r=-0.28, p<0.02). Ina multivari-
ate model, BMI (beta coefficient =0.42, p<0.0005), cigarette smoking (beta=-
0.33, p<0.001), LVMI (beta=-0.30, p<0.005) and total cholesterol (beta=-0.26,
p<0.01) were independent predictors of CFR (cumulative R square = 0.45,
S.E.=0.38, p<0.00001) while the partial relation coefficients of sex, age, dias-
tolic BP, glycemia and triglycerides were not significant. By analyzing the cu-
mulative impact of RF (hypertension, smoke, cholesterol, glycemia), CFR was
2.20 in patients with 1 RF (only hypertension), 2.17 with 2 RF, 1.71 with 3 RF,
1.55 with 4 RF (p<0.0005). The addition of LVH to standard RF reduced further
CFR only in the higher risk groups (from 1.71 to 1.60 in the group with 3 RF,
from 1.55 to 1.38 in the group with 4 CRF, both p<0.01).
Conclusions: Except for overweight which is associated to a greater CFR, the
concept of global risk may be applied also to the coronary microvessels. CFR
is an early marker of coronary involvement in arterial hypertension, before the
development of overt coronary artery disease.
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P1111 Birth anthropometry and later blood pressure

V.D.L. dilegge 1 , M.S. Michela Simi 2 , V.T. Vittorio Taccini 3 , D.F. Daniele
FaraggianaI, M.T. Marco TerrazziI, F.B. Francesco Busoni I, C.G. Cataldo
Graci 3 . ' Cardiology ANCE Pisa, Pisa, Italy; 2 lnstitute of sport medicine,
Internal Medicine, Pisa, Italy; 3ANCE-Pisa, Cardiology, Pisa, Italy

The Barker's hypothesis suggested a link between low birth weight (BW) and
risk of adulthood cardiovascular disease; this association may be the result of
fetal adaptation to an adverse intrauterine environment. A number of studies
suggest that body mass index (BMI) and blood pressure (BP) values are ris-
ing among sedentary school children; these changes may have future health
implications for cardiovascular disease.
The objective of this study was to examine the effect of birth anthropometry
(head circumference,BW,birth lenght)on health status development in children.
The BP of 1540 school children (F 710, M 830; 11-12 years) was recorded at a
screening medical examination; the parents were asked to fill in a questionnaire
that included demographic data, family history, parent's weight and height, chil-
dren's perinatal measurements and his or her involvement in physical activity
(PA).
BW and children's BP at baseline examination are not correlated (p 0.1); BW
is also unrelated to children's (p 0.1) and parent's (p 0.1) BMI; we observed
a positive correlation between parental and children's BMI (paternal BMI p
<0.01 r 0,2; maternal BMI p<0.001 r 0.4) and a negative correlation between
PA and SBP (p<0.001 rO,3), DBP (p<0.001 rO,4), children's BMI (p<0.001
rO,4). Parent's smoking was additive predictor in children of lower physical ac-
tivity (p <0.01); furthermore children's body mass index (p<0.001), BP values
(p<0.001) and incidence of asthma (p<0.02) were significantly greater if par-
ents smoked. Step-wise multiple regression analysis with BP values as depen-
dent variable and children's, birth's and parent's antropometric measurements,
familial history of disease and PA as indipendent variables showed that PA
and children's BMI were the variables carrying the greatest weight on BP val-
ues; furthemore step-wise multiple regression analysis with children's BMI as
dependent variable and birth's and parent's antropometric measurements, fa-
milial history of disease and PA as indipendent variables showed that PA was
the variables carrying the greatest weight on children's BMI.
These data suggest that lifestyle, rather birth weight, is the early life factor most
importantly related to subsequent BP and BMI in childhood.

P1112 A deletion - insertion polymorphism in the alpha-2B
adrenoceptor gene modifies the response to
antihypertensive drugs: a pharmacogenetic study

J.T. Salonen, V-P. Valkonen, F. Yanus, T-P. Tuomainen. University of Kuopio,
Research Institute of Public Health, Kuopio, Finland

Background: While specific antihypertensive agents are recommended to
start therapy, their blood pressure lowering effect in a given patient remains
unpredictable. To provide information for personalized choice of antihyperten-
sive agents, we carried out a pharmacogenetic population study to investigate,
how a functional polymorphism in the alpha-2B-adrenoceptor (AR) gene modi-
fies effects of common anti hypertensive agents.
Methods: The subjects were the participants in the KIND study, a population
study of genetic and non-genetic risk factors of cardiovascular and related dis-
eases. DNA samples were available of over 1500 men aged 42-60 years at
baseline. Of these, 834 men participated in a 11-year follow-up study in 1998-
200, at the age of 53-71 years. The antihypertensive effect of each drug cate-
gory was estimated by comparison with other antihypertensive drugs.
Results: Beta-blockers reduced the mean arterial pressure by 6 mmHg in dele-
tion carriers and none in non-carriers (p=0.009, n=834), whereas diuretics and
calcium-channel blockers were anti hypertensive only among the wild type (in-
sertion homozygotes). Among 498 normotensive men, deletion homozygosity
increased the 11-year incidence of hypertension 3.2-fold (95% confidence in-
terval 1.8 to 5.8, p<0.001).
Conclusion: Our findings indicate that in men with deletion in the alpha-2B-
AR gene there is an increased risk of becoming hypertensive and enhanced
antihypertensive efficacy of beta-blockers, whereas the effect of diuretics and
calcium-channel blockers may be attenuated. Our findings show that the I/D
polymorphism of the alpha-2B-AR gene modifies the blood pressure lowering
efficacy of the most commonly used antihypertensive drug types. Genetic tests,
such as DNA chips, can be developed for the use in the personalized medicine
for the genetic subdiagnosis of hypertension and for targeting drug treatments
both in drug research and development as well as in the clinical practice. These
tests could bring, besides improvement in the care of hypertensives, sizeable
savings both in the drug development and in the health care.

P1113 Pulse pressure as a predictor for stroke mortality, in
elderly individuals: forty years follow-up of the Corfu
cohort; Seven Countries study

C. Chrysohoou, C. Pitsavos, D. Panagiotakos, J. Skoumas, A. Dontas,
C. Stefanadis, P. Toutouzas. Hippokration Hospital, University of Athens,
Attica, Greece

Background: Epidemiological evidence indicates that hypertension predis-
poses to stroke. Although pulse pressure reflects aortic distensibility, the data
on stroke mortality are limited in literature. This analysis aims at describing the
role of increased pulse pressure on the stroke mortality, based on 40-years
(1961-2001) prospective evaluation of the Corfu cohort, from the Seven Coun-
tries Study.
Methods: The population studied in this analysis consisted of rural men en-
rolled at 1961 (n=529, 49.7±5.7 years old) in Corfu. Among several factors
systolic, diastolic blood pressure levels and their difference (pulse pressure)
was evaluated with stroke mortality as the end-point. Cox proportional hazards
models were applied in order to evaluate the investigated parameters. A major
limitation of the study was our inability to segregate thrombotic from hemor-
rhagic strokes.
Results: Among 529 cardiovascular disease-free men at entry, 65 (12.3%) died
because of cerebrovascular disease. The cumulative survival at the end of the
follow-up was 76%. Mean age at death for stroke was 75 ± 9 years old. At
baseline, Age (HR = 1.125, p < 0.001), systolic blood pressure (HR = 1.021,
p < 0.001), physical activity (HR = 0.583, p < 0.05), and total serum choles-
terol (HR = 0.990, p < 0.01) showed a statistically significant association with
cerebrovascular disease incidence. The difference between systolic and dias-
tolic blood pressure (pulse pressure) was significantly associated with stroke
mortality (HR = 1.025, p < 0.001), after adjusting for age, physical activity,
cholesterol levels, smoking habits and body mass index.
Conclusions: In these elderly men 40-years incidence of cerebrovascular dis-
ease seems to be strongly associated with pulse pressure levels, at baseline.
The baseline pulse pressure is more significant predictor for stroke mortality
than systolic blood pressure, as it represents the loss of aortic distensibility
due to atherosclerosis.

P1114 Prevalence of primary aldosteronism among
hypertensive patients

R. Fogari, P. Preti, A. Mugellini, A. Rinaldi, R.M. Pesce, G. Marasi, L. Corradi,
C. Pasotti. IRCCS Policlinico S.Matteo, Internal Medicine and Therapeuthic,
Pavia, Italy

Aim: There is increasing evidence that primary aldosteronism (PA) may be
common in patients defined as "essential" hypertensive. Aim of this study was
to evaluate the incidence of primary aldosteronism in a primary-care hyperten-
sive population.
Methods: Five hundred and five consecutive unselected hypertensive patients
(298 female and 207 male, 156 untreated and 399 treated, age 25-75 yr) at-
tending to our hypertensive unit, had ambulatory measurements for plasma
aldosterone and plasma renin activity (PRA); electrolyte measurements were
obtained simultaneously. Subjects with renal insufficiency and those treated
with glucocorticoids or spironolactone were excludes. Antiypertensive medica-
tion was stopped for 7 days in the treated patients before the blood sample
collecting for aldosterone and PRA evaluation. The aldosterone to PRA ratio
was used as an initial screening test to identify potential patients with PA. The
patients with an elevated ratio (> 25) were admitted for the salt loading sup-
pression test. Adrenal computed tomographic scansion was performed in bio-
chemically confirmed cases.
Results: Seventy-one of the 505 hypertensive patients had a positive aldos-
terone/renin ratio; in 70 of them confirmatory studies were carried out. Using
an aldosterone concentration above 7.5 ng/dl after saline infusion as the diag-
nostic cut-off, 35 patients had biochemically confirmed primary aldosteronism.
Among these individuals, only four were hypokaliemic; an adrenal mass was
detected in three patients.
Conclusion: primary aldosteronism has been traditionally regarded as a rare
cause of hypertension. However the availability of the aldosterone-renin ratio
as a screening test and its application to a wider population of hypertensives
has resulted in a marked increase detection rate. Our data suggest that primary
aldosteronism occurs in at least 6.9% of the adult hypertensive population.
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P1115 Awareness of blood pressure decreased dramatically
during the last decade in Poland

T. Zdrojewski 1 , B. Krupa-Wojeciechowska t , P. Bandosz 1 , P. Szpakowski 1 ,

A. Manikowski 2 , E. Wolkiewicz 2 , B. Wyrzykowskil. 'Medical University of
Gdansk, Dept. of Hypertension & Diabetology, Gdansk, Poland; 2Center for
Social Research, Sopot, Poland

The aim of our study was to evaluate changes in awareness of blood pressure
(BP) during transition into market economy in Poland. Thus, in 1994 (NATPOL
I, n=2080), 1997 (NATPOL II, n=1664) and 2001/2002 (NATPOL III, n=3052),
we repeated the cross-sectional surveys based on questionnaire interviews
on representative samples of adults in Poland, aged 18 years and over. The
subjects were selected from Polish population by stratified and cluster random
sampling with quotas. They were asked, if they were aware of blood pressure.
The results were analysed according to age, sex, education level, income and
place of living. Overall, awareness of blood pressure declined (p<0.001) from
71% in 1994 to 65.5% in 1997, and to 59% in 2001/2002. The data according
to sex, level of education and place of living are shown in the table.

1994 	 1997 	 2001/2002

men
primary or post-primary education
secondary or higher education
large cities (>200 000)
small cities
villages

Decline of awareness of BP was most significant in small cities and villages
as well as among less educated people representing lower social status. Low
awareness of blood pressure in Poland emphasizes the need for urgent pre-
ventive measures.

P1116 Homocysteine, fibrinogen and C-reactive protein
levels by hypertension status, in cardiovascular
disease free subjects: the ATTICA study

J. Skoumas, C. Pitsavos, C. Chrysohoou, A. Zeibekis, D. Panagiotakos,
M. Toutouza, C. Stefanadis, P. Toutouzas. Hippokration Hospital, University of
Athens, Attica, Greece

Aims: The aim of this study is to evaluate the levels of homocysteine, fibrino-
gen and C-reactive protein, by hypertension status, in a random sample of
cardiovascular disease-free subjects.
Methods: The ATTICA study is a population -based prospective cohort de-
signed to enrol 3073 men and women from the greater area of Athens. A ran-
dom algorithm was developed and stratified, by sex- age; sampling was per-
formed, during 2001. In this work we analysed data from 654 men (18-87 years
old) and 826 women (18-89 years old). Hypertension was defined as SBP >
140 mmHg or/and DBP > 90 mmHg, or under special treatment. Among several
investigated factors serum homocysteine, fast plasma fibrinogen concentration
and C-reactive protein levels were evaluated, through multivariate analysis.
Results: A hundred and twenty-six (19%) of males and 132 (16%) of female
subjects were defined as hypertensives. The statistical analysis showed that
fibrinogen levels were significantly higher in hypertensives compared to the
rest of them (346±75 vs. 317±83, p < 0.001). Similar results were observed in
C-reactive protein levels (hypertensives: 3.07±1.5 vs. normotensive 2.18±1.9
mg/dl, p < 0.01), while no significant association was found between hyper-
tension and homocysteine levels (14.3±4.2 vs. 13.2±6.1, p = 0.246). The re-
sults become more consistent when we evaluated continuous measurements
of SBP and DBP in relation to the investigated factors. The previous findings,
were, also, confirmed by the multivariate analysis that took into account the
effect of age, sex, smoking status and physical activity status of the subjects.
Conclusions: Results from this population-based survey indicate that fibrino-
gen and C-reactive protein are strongly associated with the presence of hy-
pertension, while homocysteine showed borderline trend. This may partially
explain the mechanism by which elevated levels of these emerging risk factors
may affect coronary risk. However, the prospective evaluation of the present
study may confirm or refute our findings, in relation to cardiovascular disease,
at population level.

P1117 Pulse pressure as an indicator of future development
of isolated systolic hypertension in previously
normotensive individuals

T. Makris, A. Hatzizacharias, P. Krespi, H. Michalopoulou, M. Kouli,
E. Batzoglou, U. Damaa, V. Votteas. Dept. of Cardiology, Laikon General
Hospital of Athens, Athens, Greece

Background: It is well known that there is a strong continuous, graded, consis-
tent and etiologically significant relation between systolic blood pressure (SBP)
and cardiac risk, while pulse pressure (PP) is considered as an independent
risk factor for cardiovascular and renal disease. This prospective study was de-
signed in order to examine the possible role of PP in the future development of
isolated systolic hypertension (ISH) in previously normotensive subjects.
Methods: Three hundred and fifty normotensive volunteers (150M, 200F)
mean age (MA) 60±8 yrs and body mass index (BMI) 23±1.8 Kg/m 2 were
studied. Systolic, diastolic blood pressure (SBP, DBP) and PP levels were de-
termined and followed-up for a 5 year time period, in the whole study popula-
tion.
Results: During the follow-up period, 50 out of 350 (20M, 30F, 14.3%) indi-
viduals developed ISH (Group A), while 300 out of 350 (130M, 170F, 85.7%)
remained normotensive (Group B). The characteristics of both groups in the
start of this prospective study are shown in the table.lt is obvious that the PP
levels are significantly increased in group A.

Group A 	 Group B 	 p

MA (years)	 59±6 	 58±8 	 NS
BMI (Kg/m2 )	 23±1.6 	 22.8±1.7 	 NS
SBP (mmHg) 	 136±3	 134±4 	 NS
DBP (mmHg) 	 80±6 	 82+5 	 NS
PP (mmHg) 	 55±3	 52±2 	 <.001

Conclusion: The results of our study suggest that PP may consist an individual
indicator for the future development of ISH in previously normotensive subjects
without any other predisposing risk factor.

EXPERIMENTAL HEART FAILURE

P1118 '9n vivo" antihypertrophic effect of the sodium/proton
exchange inhibitor cariporide

G. Marano 1 , S. Palazzesi 1 , A.U. Ferrari 2 . ' 1st. Sup. Sanita, Lab.
Farmacologia, Rome, Italy; 2Centro Fisiologia Clinica 1pertensione, Dipt Med.,
Prev. e Biotecnol. Sanit., Milano, Italy

"In vitro" studies showed that the sodium/proton exchange inhibitor cariporide
markedly reduces the growth-promoting effect of rhythmic mechanical stretch
in cultured mouse cardiomyocytes. Our goal was was to establish whether this
compound may exert antihypertrophic influences "in vivo".
Pressure overload was induced by thoracic aortic banding (Bd) in 3 month-
old mice (n=16). Animals were treated with oral cariporide, 1 mg.kg-1 (Bd-Car,
n=8), or vehicle (Bd-Veh, n=8). Concurrent groups of sham (Sh)-operated mice
were studied (Sh-Car, n=8; Sh-Veh, n=8). Treatments were started 3 days be-
fore surgery and continued until two weeks post-surgery, after which i) blood
pressure was measured via a right carotid catheter implanted under light anes-
thesia; ii) the mouse was euthahized, the heart removed and the left ventricle
isolated and weighed, the absolute figure (LVW, mg) being normalized to body
weight (BW, g); iii) LV cardiomyocyte cross-sectional area (CCSA) and the ex-
tent of LV fibrosis were assessed by computer-assisted histomorphometry.
Systolic blood pressure (SBP) was significanly higher in Bd-Veh compared
to Sh-Veh mice (145±4 vs 112±3 mmHg, p<0.01), and was not affected by
cariporide treatment (143±2 and 114±5 mmHg in Bd-Car and Sh-Car mice,
respectively, p=ns compared to each Veh counterpart). As expected, Bd-Veh
mice had markedly higher LVW/BW ratios than Sh-Veh mice (4.5±0.2 vs 2.9
mg/g, p<0.01, a 55% increase); cariporide treatment had no effects on LV
weight in Sh-Car mice (3.0±0.1 mg/g, p=ns vs Sh-Veh) but dramatically at-
tenuated its increase in Bd-Car mice (3.4±0.1, p<0.01 vs Bd-Veh, a 70% at-
ternuation). Histomorphometry (data not shown) provided results largely paral-
leling the autoptic results, with an increase in CCSA of about 50% in Bd-Veh
compared to Sh-Veh mice and with an approx 70% inhibition of such increase
by cariporide treatment. In contrast, findings were different concerning fibrosis:
as expected, banded animals had markedly fibrotic left ventricles, with almost
twice as much collagen stained in Bd-Veh compared to Sh-Veh mice, but cari-
poride treatment failed under this regard to display any protective effect.
We conclude that the sodium/proton exchange inhibitor cariporide i) markedly
attenuates the development of LV hypertrophy "in vivo", with significant implica-
tions for understanding the mechanisms and possibly improving the treatment
of this prognostically unfavourable condition, and ii) selectively interferes with
growth processes in the myocyte but not in the connective tissue component of
the left ventricle.
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P11 i 	 p38 MAP kinase phosphorylation and apoptosis in
pacing-induced heart failure

S. Aker, I. Konietzka, S. Belosjorow, G. Heusch, R. Schulz. University of
Essen, Pathophysiology, Essen, Germany

In human hypertrophied and in human chronically ischemic, failing my-
ocardium, the phosphorylation of p38 mitogen activated protein kinase (MAPK)
is increased. In experimental studies of ischemia/reperfusion, increased p38
MAPK phosphorylation is associated with increased myocyte apoptosis.
We now tested whether or not p38 MAPK is also activated in pacing-induced
heart failure (HF) in rabbits, which is neither associated with significant myocar-
dial ischemia nor left ventricular (LV) hypertrophy.
In seven chronically instrumented rabbits, HF was induced by rapid LV pac-
ing (400 bpm). After 3 weeks of pacing, the rabbits displayed clinical signs of
HF Echocardiography revealed an increase in LV end-diastolic diameter from
14±1 to 17±1 mm and a reduced LV shortening fraction from 37±2 to 12±2%
(Mean±SEM, both p<0.05). Eight sham-operated rabbits served as controls.
Total p38 MAPK did not differ between HF rabbits (239,050±25,951 AU, den-
sitometry) and controls (229,831±21,049 AU). However, p38 MAPK phospho-
rylation was significantly increased in HF rabbits (76±6% of total p38MAPK)
compared to controls (28±6%, p<0.05). The number of TUNEL-positive car-
diomyocytes, as a measure of the extent of apoptosis, was also significantly in-
creased in HF rabbits (0.025±0.006%) compared to controls (0.003±0.001%,
p<0.05). Overall, p38 MAPK phosphorylation correlated to the extent of apop-
tosis (r=0.60).
Conclusion: In this HF model with reduced LV systolic function, p38 MAPK
phosphorylation and the extent of apoptosis are increased. Further studies will
have to define whether or not chronic blockade of p38 MAPK activity can inter-
fere with apoptosis and thereby attenuate the progression of HF

P1120 AT2-receptor activation regulates myocardial eNOS
expression via the Calcineurin-NF-AT pathway

O. Ritter', K. Schuh', N. Rdthlein' , N. Burkard' , L. Neyses 2 . ' University of
Wuerzburg, Wuerzburg, Germany,- 2Manchester Heart Center, Universitiy
Department of Medicine, Manchester, United Kingdom

While the importance of AT2-receptor in the myocardium is relatively uncon-
tested, the role of the AT2-receptor has recently been subject of considerable
debate. To contribute to the elucidation of this problem we investigated the influ-
ence of AT2-stimulation/inhibition on endothelial NO synthase (eNOS, NOS-III)
promoter activity and eNOS protein expression in cardiomyocytes.
Stimulation of rat cardiomyocytes with angiotensin II (Angll) increased eNOS
protein expression 3.3-fold. Cyclosporin A (CsA) blocked the Angll mediated
increase in eNOS protein. Inhibition of the AT1-receptor did not reduce Angll
mediated eNOS protein expression whereas AT2 stimulation increased it 2.4-
fold and AT2 inhibition suppressed it. In gel shift assays two putative NF-AT
sites in a 1.6 kb eNOS promoter fragment showed binding of NF-AT factors.
NF-AT2(-cl)-specific antibodies supershifted the Angll-induced DNA binding
complex. In nuclear extracts of neonatal cardiomyocytes NF-AT1, -2 and -5
were clearly detectable. Stimulation of transfected cells with Angll resulted in
a 7-fold increase in eNOS promoter activity which was blocked by CsA and
by mutation of an upstream NF-AT site. Inhibition of the AT2-receptor sup-
pressed AnglI induced eNOS promoter activity. Specific stimulation of the AT2-
receptor increased eNOS promoter activity 4.6-fold. eNOS inhibition and simul-
taneous AT2-receptor stimulation increased protein synthesis as measured by
3H-Leucin incorporation.
Therefore, we conclude: 1) AnglI-stimulation of neonatal rat cardiomyocytes
is accompanied by increased expression of eNOS. 2) This effect is mediated
by the calcineurin pathway and induced by the AT2-receptor. 3) AT2-receptor
activation in the myocardium and simultaneous NOS inhibition increase protein
synthesis.

P1121 Non-excitatory cardiac contactility modulation
electric signals attenuate left ventricular remodelling
and improve ejection fraction in dogs with heart
failure

H. Morita, G. Suzuki 1 , W. Haddad 2 , V. Mika 2 , S. Goldstein, S. Ben-Haimz,
H.N. Sabbah 1 . 'Henry Ford Health System, Detroit Mt, United States of
America; 2Impulse Dynamics, Mount Laurel, New Jersey, United States of
America

Background: We previously showed that in dogs with heart failure (HF) LV
systolic function is improved acutely with delivery of a non-excitatory cardiac
contractility modulation (CCM) electric signal to the cardiac muscle during the
absolute refractory period. In the present study, we examined whether long-
term CCM signal delivery attenuates progressive LV chamber remodeling and
sustains the improvement in LV systolic function seen with acute CCM signal
delivery in dogs with HE
Methods: Chronic HF (LV ejection fraction <35%) was produced in 12 dogs by
intracoronary microembolizatons. In 6 dogs, the CCM signal delivery lead was
advanced retrograde through the coronary sinus and positioned under fluoro-
scopic guidance into the distal anterior coronary vein. Sensing leads were also
implanted in the right atrium and right ventricle and used to time the delivery of
the CCM signal. In these dogs, the CCM signal was delivered for 6 hours a day
with an average amplitude of 3.3 V. The remaining 6 dogs served as concurrent
controls. All dogs were followed for 3 months. LV end-diastolic volume (EDV),
end-systolic volume (ESV), ejection fraction (EF), and end-diastolic spheric-
ity index (EDSI) were measured from left ventriculograms obtained just before
(PRE) and after 3 months of therapy (POST). Treatment effect was based on a
comparison of the change from PRE to POST between the two groups.
Results: In control dogs, EDV increased from 64±5 ml to 75±6 ml (P=0.003),
ESV increased from 46±4 ml to 57±4 ml (P=0.003), and EF decreased from
28±1 % to 23±1 % (P=0.001). These changes were associated with a decrease
in the EDSI from 1.37±0.04 to 1.30±0.05 (P=0.008) indicating ongoing in-
crease in LV sphericity. In contrast, dogs treated with CCM showed a lesser
increase in EDV from 66±4 ml to 71±5 ml (P=0.01), no change in ESV from
46±3 ml to 47±4 ml and an increase in EF from 31±1% to 34±2% (P=0.04).
These beneficial changes were associated with no significant changes in EDSI.
Analysis of treatment effect showed that compared to controls, treatment with
CCM signals significantly attenuated the increase in EDV (P=0.04) and ESV
(P=0.001) and significantly increased EF (P=0.0001). Similarly analysis of
treatment effect showed that compared to controls, treatment with CCM sig-
nals prevented the decline in EDSI (P=0.05).
Conclusion: In dogs with chronic HF, long-term CCM signal delivery attenu-
ates progressive global LV remodeling and improves LV systolic function. These
results support the exploration of this mode of therapy for the long-term treat-
ment of patients with chronic HF.

P1122 Homogenization of left ventricular SERCA gene
expression after myocardial infarction in the rat

F Prunier', B. Escoubet 2 , R. Gaertner', C. Choqueux 3 , M. Heimburger 3 ,

J.B. Michel 3 , J.J. Mercadier 3 . ' University Hospital of Angers, Cardiology
Dept., Angers, France; 21NSERM, U426, Paris, France; 3 INSERM, U460,
Paris, France

Sarcoplasmic reticulum Ca2+-ATPase (SERCA) gene expression is decreased
in the pressure overload-induced model of left ventricular (LV) failure in the
rat and adenovirus-mediated SERCA gene transfer has been shown to restore
cardiac contractile function and delay rat death. However, the level of SERCA
gene expression in the non-infarcted LV following myocardial infarction (MI) re-
mains unclear. Accordingly, we examined SERCA2a and atrial natriuretic pep-
tide (ANP) gene expression in the remodeled non-infarcted LV after left coro-
nary artery ligation in rats. 54 rats (21 sham-operated, 42 MI) were killed 3
months after surgery. Rats with MI were classified as nonfailing (NF, n=25) or
failing (CHF, n=12) depending on the absence or presence of pleural effusion
at sacrifice, respectively. The scar was carefully dissected and its surface area
measured using millimeter graph paper. LV SERCA2a and ANP mRNA levels
in the non-infracted LV were determined using Northern blot analysis and spe-
cific cDNA probes. We found a significant positive linear correlation between
ANP mRNA and infarct size (R 2 =0.80; p<0.001) whereas SERCA2a mRNA
did not correlate either with infarct size or ANP mRNA. Interestingly, SERCA2a
mRNA values were highly dispersed in shams (from 0.95 to 1.85 a.u.) whereas
a smaller dispersion was observed in NF and an even smaller in CHF (from 0.80
to 1.10 a.u.). We conclude that LV SERCA2a gene expression is highly variable
in rats and that LV remodeling following Ml markedly reduces and homogenizes
its level which does not correlate with ANP gene expression, a reliable marker
of myocardial hypertrophy.
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P1123 Prognostic significance of conventional
electrocardiogram measurement in elderly patients
with symptomatic heart failure

Y. Gang 1 , T. Ono 1, K. Hnatkova 1 , A.J. Camm 1 , B. Pitt 2 , P. Poole-Wilson',
K. Bohannon 4 , M. Malik' on behalf of ELITE II investigators. 1 St. George's
Hospital Medical School, Cardiological Sciences, London, United Kingdom;
2University of Michigan Medical Center, Ann Arbor, United States of America;
3 lmperial College School of Medicine, London, United Kingdom; °Merck
Research Laboratories, Cardiovascular Clinical Research, West Point, United
States of America

To assess the prognostic value of conventional ECG measurements in patients
(pts) with heart failure, we studied 986 heart failure pts (age 71±7 year, 703
men; NYHA II-IV, LVEF <=40%) from the ELITE II trial. A 12-lead ECG, assess-
ment of NYHA and LVEF, and serum for biochemical analysis at baseline were
investigated. Heart rate (HR), mean QRS duration (QRS), maximum QT inter-
val (QT) and maximum heart rate corrected QT interval (QTc; Fridericia's for-
mula) were derived from each ECG. Retrospectively adjusted dichotomy limits
of 460ms for QTc (QTc460) and 100ms for QRS (QRS100) were used in analy-
ses. Of the 986 study pts, there were 140 all-cause deaths(D), 119 died of car-
diovascular events(CD) and 59 died suddenly(SD) during follow-up (540±153
days). In univariate analysis, age, HR, QRS100, LVEF, NYHA, serum potas-
sium and creatinine were significant predictors for D, also for CD except for age
and potassium. For SD, QRS100, LVEF, NYHA and creatinine were univariate
predictors. Neither QT nor QTc was predictive of any mode of death. In mul-
tivariate analysis (Cox model), QRS100 (p<0.001), NYHA (p=0.001), potas-
sium (p=0.026) and creatinine (p=0.023) predicted D independently. For CD,
independent predictors were: QRS100 (p<0.001), NYHA (p=0.001) and crea-
tinine (p=0.002). Only QRS100 (p<0.001) and creatinine (p=0.023) remained
independent predictors for SD. Survival analysis showed significantly reduced
survival rates in pts with QRS>100ms (p<0.0001 for D, CD and SD).

than Th-CO if Cl was < 2 Umin./M2 (p=0.025)and 9% higher if Cl was >
3 L./min./M2(P=0.007). Therefore, the increase in CO detected by NICaSTM
2001 during ISDN treatment was twice that measured by Thermodilution (1.15
vs. 0.6 L./min, P<0.0001).
Conclusions: NICaS 2001 TM is a reliable device for monitoring CO in patients
admitted due to acute CHF.

P1125 Differing effects of age on circadian profile of
ventricular repolarization in 172 healthy volunteers

H. Bonnemeier, W. Braasch, U.K. Wiegand, A. Brandes, H.A. Katus,
G. Richardt, J. Potratz. Medizinische Universitat zu Lubeck, Medizinische
Klinik II, Lubeck, Germany

Recent studies convincingly demonstrated a limited prognostic value of spatial
inhomogeneity of ventricular repolarization (QT-dispersion). However, data on
physiological variations of QT-interval in the longitudinal dimension with normal
aging are surprisingly rare.
Therefore we investigated 172 healthy subjects (89 females, 83 males;
38.7±15.3 years). Beat-to-beat QT-interval duration (QT, QTapex (QTa), QTc,
QTac, Tend (TE)), variability (QTSD, QTaSD, QTcSD, QTacSD) and mean RR-
interval were determined from 24-hour Holter monitoring after manual exclu-
sion of artefacts and premature beats. All volunteers were fully mobile, woke
up around 7 AM and had 6 to 8 hours of sleep.
Parameters of QT-interval, as well as mean RR-interval, revealed a charac-
teristic day-night-pattern. Diurnal profiles of QT-interval variability exhibited a
significant increase in the morning hours (6-19 AM; p<0.01) and a consecutive
decline to baseline levels. Aging was associated with an increase of QT-interval
mainly at daytime and a significant shift of the T-wave apex towards the end of
the T-wave.

Survival curves.

In this retrospective substudy, QRS>100ms independently predicted death in
elderly pts with symptomatic heart failure and in sinus rhythm. If confirmed
by prospective evaluation, this simple ECG measurement, in addition to other
clinical variables, may provide prognostic information in this group of pts.

P1124 Reliability of non - invasive cardiac output
measurement by whole-body electrical bioimpedence
in patients treated for acute CHF

G. Cotters, A. Tsoglin 2 , E. Kaluski 1 , Y. Moshkovitz 1 , A. Salah 1 ,

O. Milovanov t Z. Vered t . t Assaf-Harofeh Medical center, Cardiology, Zerifin,
Israel; 2NI Medical LTD, Natanya, Israel

Background: The NICaS 2001 TM system is an new device for non-invasive,
continuous measurement of cardiac output (CO) based on whole-body elec-
trical bioimpendence and analysis of impulse with a novel semi-empirical for-
mula. We evaluated its reliability in monitoring patients with acute congestive
heart failure (CHF).
Methods: Thirty-one patients submitted for invasive hemodynamic monitoring
with Swan-Ganz catheters due to acute congestive heart failure (CHF) where
enrolled in this study. Cardiac output was measure repeatedly, simultaneously
and independently by NICaSTM 2001 (NiCAS-CO) and thermodilution (Th-
CO). For each patient we obtained 3-4 measurements while under stable med-
ical treatment. In 17 patients we also obtained 4 measurements per patient,
while treatment with IV lsosorbide-dinitrate(ISDN) was initiated and uptitrated.
Results: Out of 31 patients, 10
where monitored while mechani-
cally ventilated and 2 while treated
by IABP. We have found good
agreement between NiCAS-CO and
ThCO: Linear regression is r=0.86
(p<0.05). In the subgroup of pa-
tients monitored while treated with
IV ISDN, The NICaS 2001TM sys-
tem correctly detected the CO in-
crease induced by ISDN (Figure).
However, we have found that the
NICaS-CO reading was 6% lower CO Changes by NICaS and thermodilution.

Circadian profiles by decade.

The circadian profile of ventricular repolarization is strongly related to mean
RR-interval, however, there are significant alterations mainly at daytime with
normal aging. Furthermore, the diurnal course of QT-interval variability may
be related to cardiac sympathetic activity and therewith to the reported diurnal
pattern of malignant ventricular arrhythmias.

P1126 ORS prolongation on surface electrocardiogram and
brain natriuretic peptide as indicators of left
ventricular systolic dysfunction

S. Krilgerl, U. Janssens, K. Filzmaier', J. Graft, T. Stickel 1 , S. Fuhst,
D. Kunz 2 , P. Hanrath t . t University clinic, Medical Clinic I, Aachen, Germany;
2 Clinical chemistry, University clinic, Aachen, Germany

Background: Prolonged QRS duration is a specific but insensitive indicator of
left ventricular systolic dysfunction (LVSD). Brain natriuretic peptide (BNP) is a
sensitive but only moderately specific marker of LVSD. We sought to determine,
if the combination of prolonged QRS duration and BNP predicts LVSD with a
higher accuracy.
Methods: We prospectively studied 128 consecutive pts (61 ± 13 years, 57
women) with suspected cardiac disease. The QRS duration on standard 12-
lead resting ECG was determined. Resting BNP (pg/ml; immunoassay, Biosite
Diagnostics, San Diego, USA) was obtained after 10 minutes of supine rest.
BNP levels > 80 pg/ml were defined as abnormal. Left ventricular ejection frac-
tion (LVEF) was evaluated with 2D echocardiography. A LVEF < 50% was de-
fined as abnormal.
Results: LVEF in the LVSD group (n = 66) was 30 ± 8%, the control group (n =
62) had a LVEF of 60 ± 5% (p < 0.001).The QRS duration in the LVSD group
was longer than in the group without LVSD (129 ± 34 vs. 96 ± 20 msec, p <
0.001). BNP was higher in the LVSD group than in the group with normal EF
(467 ± 397 vs. 169 ± 242 pg/ml, p < 0.001). A QRS duration of > 0.1, > 0.11
or > 0.12 sec were highly specific (63%, 90%, 98%) but less sensitive (84%,
81%, 75%) for the prediction of LVSD. A BNP of > 80 pg/ml was highly sensitive
(89%) but only modestly specific (55%) for the prediction of LVSD. The positive
likelihood ratio for LVSD of abnormal BNP (2.0) and QRS prolongation > 0.1
sec (2.3) was improved by the combination of both criteria (5.1).
Conclusions: BNP is very sensitive but only moderately specific and QRS pro-
longation is very specific but less sensitive for the detection of LVSD. However,
the combination of abnormal BNP and QRS prolongation yields to a higher
positive likelihood ratio for the detection of LVSD compared with the two criteria
alone.
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P1127 Cardiac remodelling in mice after myocardial
infarction followed by serial Cine MRI

M. Nahrendorfr, K-H. Hiller', K. Hue, C. Waller 2 , A. Haase 1 , G. Ertl 2 ,

W.R. Bauer 2 .'UniversitatWuerzburg, EP5, Wuerzburg, Germany;
2 Universitat Wurzburg, Med. Klink, Wurzburg, Germany

Genetically altered mice are gaining increasing importance in vardiovascular
research. To further evaluate remodeling after myocardial infarction (MI) these
mice will be investigated after coronary ligation. To assess the changes after MI
in mice non invasivly, cine magnetic resonance imaging (MRI) was employed.
MRI was performed 1 and 8 weeks after MI in a 7 T-Biospec using an ECG-
triggered FLASH-sequence: 12 short axis slices, slice thickness 1 mm, echo-
time 1.2 ms, resolution 230 µm. MI-size, left and right ventricular (LV&RV) vol-
ume, ejection fraction (EF), wall thickness and -thickening and LV mass were
determined in 8 MI (MI size 25 ± 5%) and 5 Sham operated CBA mice. At week
1, LV mass was still equal in both groups (Sham 94.4 ± 5.5mg, MI 109.8-/-
6mg), but increased significantly in Mi towards 8 weeks (Sham 105.1 ± 7.9mg,
MI 144.4 ± 11.7mg, p<0.05). LV's were larger in infarcted mice (EDV week
8: Sham 63.5 ± 4 µl, MI 94.2 µl, p < 0.05). In contrast, right EDV was only
slightly higher in MI (Sham 62.6 ± 5.8 µl, MI 74.4 f 7.3µl, p=ns). EF declined
in the MI group (8 weeks: Sham 69.4 -/-
2.2%, MI 46.9 -/- 5.6%, p < 0.05). At 8 weeks
the scar was 0.5 ± 0.1 mm, which was signif-
icantly thinner than the remote wall (Mi 1.1 ±
0.03 mm, Sham 0.86 ± 0.04 mm, p < 0.05,
respectivly). Remote wall thickening was im-
paired in mice with MI at 8 weeks (Sham 72.5
± 5.1%, MI 43.2 ± 9.3%, p <0.05).
In conclusion, LV hypertrophy and dilatation
after MI in mice was followed noninvasivly.
Application of MRI to infarcted transgenic
mice will shed new light on remodeling after
Mi. 	 Short axis view, anterolateral MI.

P1128 Reorganization of the cardiac connexin distribution
patterns in adriamycin induced cardiomyopathy

G. Plenz 1 , V. Arps 2 , H. Eschert 3 , S. Christiansen 1 , J. Stypmann 3 ,

D. Hammel°, H.H. Scheld 4 .'Westfaelische Wilhelms-University, Cardiology
and Angiology, Muenster, Germany; 2 lnst. for Arteriosclerosis Research, Cell
Biology, Muenster, Germany; 3 University Muenster, Cardiology and Angiology,
Muenster, Germany; 4 UniversityMuenster, Cardiothoracic Surgery, Muenster,
Germany

Background: Gap junctions, constituting of Cx(connexin)43, Cx40 and Cx45,
mediate the propagation of the electrical impulse between cardiomyocytes. In
human hearts Cx43 is homogeneously distributed in all chambers, while Cx40
is more abundant in atria. Advanced heart failure is accompanied by a reorgani-
zation Cx patterns. We hypothesized that adriamycin-induced cardiomyopathy
is accompanied by a reorganization of the Cxs analogous to that reported for
idiopathic dilated cardiomyopathy (DCM).
Methods: In FBI dogs (N=10) cardiomyopathy was induced using intracoro-
nary adriamycin-administration (1Omg/50ml saline over 1 h/week). Transmural
left ventricular biopsies were taken after catheter insertion (control) and 4w af-
ter adriamycin-administration. RNA was isolated and analyzed by RT-PCR for
Cx43, Cx40 and Cx45. Distribution patterns were studied by immunoconfocal
microscopy.
Results: In control hearts only Cx43 was detected. Adriamycin-administration
led to changes in LVEDD and FS. Moderate changes (hypertrophy=HY;
LVEDD: 0.21±0.21 over control; FS: 70.65±3.7% of control) were associated
with increased Cx43 levels (2.46fold) and Cx40 induction. With deterioration of
cardiac function (LVEDD: 0.67±0.05 over control; FS: 46.45±3.61 % of control)
Cx43 decreased (8.2fold), Cx40 remained elevated and Cx45 was induced.
Adriamycin treated myocardium showed the typical organization of connexins
in the intercalated discs and the signal intensity directly reflected the alterations
observed on the mRNA expression level.
Conclusions: Adriamycin-administration resulted in a stepwise deterioration
of cardiac function. Concomitantly the Cx patterns changed. First patterns
arose as reported for HY and consecutively patterns as described for DCM
in humans. Our data indicate that adriamycin-administration induces DCM and
therefore this dog model is suitable to study effects of surgical treatment strate-
gies of DCM such as partial left ventriculectomy on the propagation of the elec-
trical impulse. (Deutsche Stiftung fiir Herzforschung, Frankfurt)

P1129 Up-regulation of gap junction protein connexin-43 in
cardiomyocytes.The tool for restoration of impaired
intercellular communication?

N. Tribulova', V. Shneyvays 2 , L. Mamedova 2 , S. Moshe1 2 , A. Shainberg 2 ,

M. Manaoch 3 , S. Kostin 4 . ' lnst. for Heart Research, Slovak Academy of
Sciences, Bratislava, Slovakia; 2Bar Ilan University, Fac. of Life Sciences,
Ramat Gan, Israel; 3 Tel Aviv University, Dept. of Physiology, Tel Aviv, Israel;
4 Max-Planck-Institute, Dept. of Exp. Cardilogy, Bad Nauheim, Germany

Mechanical function of the myocardium has been shown to be markedly de-
pendent on thyroid status and myocardial electromechanical synchronization
on intermyocyte communication mediated by gap junctions. The latter ensure
electrical impuls propagation and coupling that can be modulated by various
endogeneous and exogeneous compounds. The study was aimed to examine
whether thyroid hormone can affect expression not only contractile but also gap
junction proteins and cell-to-cell junction formation.
Methods: Cultured cardiomyocytes from newborn rats with poorly developed
junctions were treated on day 3 in culture with 10 or 100 nM 3,3',5-triiodo-L-
thyronine (T3) and examined 48 and 72 hrs after. Incubations with monoclonal
mouse anti-Cx43 and anti-alfa-sarcomeric actin antibodies followed by either
goat anti-mouse conjugated with FITC or biotinylated immunoglobulin conju-
gated with extra avidin-peroxidase were used for immunodetection of gap junc-
tion protein, connexin-43 and alfa-sarcomeric actin, respectively. Western blot
analysis was performed, as well.
Results: Immunohistochemical labeling revealed plasma membrane location
of Cx-43 in punctate gap junctions, whereby the staining was much more in-
tensive after cells exposure to T3, indicating increased number of connections.
In addition, cytoplasmic staining was observed. Quantitative immunoblotting
showed that T3 induced in dose-dependent manner significant increase of Cx-
43 expression after 48 and 72 hrs, compared to age-matched controls. The
expression of alfa-sarcomeric actin was also significantly increased, however,
72 hrs exposure to higher dosage of T3 caused mild disintegration of alfa-
sarcomeric actin, warning of over-dosage.
Conclusion: The results suggest that up-regulation of gap junction protein
due to T3 treatment can enhance cell-to-cell coupling. Thus, increase and/or
restoration of both intercellular communication and contractility by modulation
of thyroid state can be beneficial in failing heart.

P1130 Cardioprotective effect of melatonin in experimental
myocardial ischaemia induced by isoproterenol in
rats

M. Acikel 1 , M. Emin Buyukokuroglu 2 , H. Aksoy 3 , F. Erdogan 1 , H. SenocakI
' Dept. of Cardiology, 2Dept. of Pharmacology, 3Dept. of Biochemistry, 4 Dept
of Pathology, Ataturk University School of Medicine, Erzurum, Turkey

Background: Melatonin(MEL) has been found to be effective in protecting
against pathological states due to reactive oxygen species release. Isopro-
terenol(ISO) causes severe stress in the myocardium and produces acute my-
ocardial necrosis. This study was performed in order to determine whether
MEL might protect from ischemic injury in experimental myocardial ischemia
induced by ISO in rats. Methods: 24 male Sprague Dawley rats (weight 135
to 160 g) were used for this study, and divided into 3 treatment groups: (1)
Control (n=8): saline only. (2)ISO (n=8): ISO (200 mg/kg/day for 2 days, s.c.).
(3) MEL+ISO(n=8). MEL (10 mg/kg/day,i.p.) was started 30 minutes before the
initiation of ISO, and both MEL and ISO were continued until the end of the
2nd days. The blood samples were collected for the determination of cardiac
troponin T (cTnT) and cardiac troponin T (cTnI). The hearts were removed for
histological examination, and observed microscopically.
Results: Plasma cTnT and cTnl levels significantly increased in ISO-treated
group in comparation with controls (1.29±0.40 vs 0.46±0.21 ng/mL, p<0.001;
0.56±0.23 vs 0.21±0.02ng/mL, p<0.01 respectively). MEL+ISO-treated group
showed lower cTnT and cTnI than those of ISO-treated group(0.65±0.19
vs 1.29±0.40 ng/mL, p<0.01 and 0.25±0.04 vs 0.56±0.23 ng/mL, p<0.01
respectively). MEL+ISO-treated group showed less myocardial changes on
histological examinations when compared with those ISO-treated group
(Pictures: Histological examination of myocardium:(A) ISO-treated rat(H.E.
X200)(B)MEL+ISO-treated rat (H.E. X200).

Conclusions: The present study suggests that melatonin could have a protec-
tive effect against ISO-induced myocardial injury in rats, and a potential clinical
application in the treatment of myocardial ischemia.
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P1131 Overexpression of cardiac 01-adrenoceptors leads to
activation of matrix metalloproteinases in vivo

U. Seeland', S. Selejan 1 , S. Engelhardt 2 , P. Mullerl, M.J. Lohse 2 ,
M. Bohm 1 . ' Universitat des Saarlandes, Innere Medizin Ill, Homburg/ Saar,
Germany; 2Pharmakologie and Toxikologie, Bayerische
Julius-Maximilian-Univ., Wurzburg, Germany

Objective: Overexpression of cardiac 31-adrenergic receptors in transgenic
mice (1-TG) leads to increased myocardial fibrosis and hypertrophy followed
by left ventricular (LV) dilation. Extracellular matrix remodeling depends on
collagen synthesis and collagen degrading matrix metalloproteinase activity
(MMPs) and their inhibitors (TIMPs). The study investigates the role of chronic
p1-adrenergic receptor activation on MMP/TIMP expression and activity during
transition from hypertrophy to heart failure.
Methods: LV homogenates and mRNA of cardiac 31 -TG were examined at the
age of 12 weeks, 5 months and 1 year compared to wildtype (WT) FVB/N mice.
The expression of collagenase MMP-13, gelatinases MMP-2,-9, membrane-
type MMP (MT1MMP) and TIMPs (-1,-2,-4) as well as MMP-2 enzyme activity
were measured with specific antibodies and zymographic activity assays. Pi-
cirosirius red staining was performed for collagen content and quantified with
the Lucia G software.
Results: MMP/TIMP expression and activity were not altered at 12 weeks old
P1-TG compared to WT. Chronic 31-adrenergic receptor activation leads to
interstitial fibrosis (picirosirius red), hypertrophy and increased expression of
the latent form of gelatinase MMP-2 (optical density [OD] MMP-2 latent:TG
1.2±0.1, WT 0.56±0.08,n=4,p<0.05), MT1MMP and TIMP-2 at the age of 5
months. This expression pattern could be responsible for activation of MMP-2
measured in failing hearts of 11-TG at the age of 1 year (OD MMP-2 active:TG
0.2±0.05, WT 0.04±0.01,n=4, p<0.05). Results of MMP-13, TIMP-1 and -4
measurements yielded no difference between WT and 31 -TG at any time.
Conclusion: The increase of MMP activity without significant TIMP inhibition
could be responsible for myocardial dilation with progressive heart failure. The
study shows that transition from hypertrophy to heart failure is associated with
activation of MMP-2 due to chronic j31-adrenoceptor activity.

P1132 Anti -apoptotic effect of the vasopeptidase inhibitor
omapatrilat in rats with acute myocardial infarction

N.E. El Mokhtari, A. Meissner, A. Reinecke, D. Krueger, M. Lins, A. Tiroke,
R. Simon. University of Kiel, Clinic of Cardiology Dept., Kiel, Germany

Background: Omapatrilat, a vasopeptidase inhibitor, simultaneously inhibits
angiotensin-converting enzyme (ACE) and neutral endopeptidase (NEP).
The end result is blockade of angiotensin-II formation and inhibition of
the catabolism of vasodilatory hormones, such as the natriuretic peptides,
bradykinin, and adrenomedullin. The aim of the study was to compare the ef-
fects of dual NEP/ACE inhibition to selective ACE inhibition on apoptotic cell
death in experimental rat myocardial infarction model.
Methods: Male Wistar rats with ligation-induced myocardial infarction were as-
signed to placebo or treatment with omapatrilat (10 mg/kg/day) or ramipril (1
mg/kg/day) by oral gavage starting 7 days before the induction of myocar-
dial infarction. 2 and 24 hours post-MI the rats were sacrificed and hearts
were sampled. Detection of apoptosis of cardiomyocytes from left ventricle
was based on terminal deoxynucleotide transferase-mediated dUTP nick end
labelling (TUNEL method).
Results: The incidence of cardiac myocyte apoptosis was significantly more
reduced in the omapatrilat treated rats than in the ramipril treated rats at 2 and
24 hours after LAD occlusion (3.20 ± 0.81 % at 2hr and 5.68 ± 3.14% at 24hr
for omapatrilat treated rats vs 5.07 ± 2.11% at 2hr and 8.27 ± 3.73% at 24hr for
ramipril treated rats vs. 8.38 ± 3.52 at 2hr and 13.97 ± 5.80% at 24hr placebo
treated rats, p<0.04)
Conclusions: The vasopeptidase inhibitor omapatrilat prevented cardiomy-
ocyte apoptosis after MI in rats more effectively than the ace-inhibitor ramipril.
These results suggest that the vasopeptidase inhibitor omapatrilat may provide
a novel therapeutic approach for cardioprotection following acute myocardial
infarction.

P1133 Pulmonary congestion in heart failure contributes to
increased plasma ET-1 levels by up-regulation of
regional tissue ECE-1 activity

T. von Lueder' , H.K. Harald Kjekshus', S.U. Stig Urheim 2 , T.E. Thor
Edvardsen 2 , E.O. Erik Die 1 , M.S.A. Muhammed Shakil Ahmed', O.A.S. Otto
A Smiseth 1 , H.A. Havard Attramadal 1 . 'Rikshospitalet/The National Hospital,
Institute For Surgical Research, Oslo, Norway; 2 The National Hospital/
Rikshospitalet, Department of Cardiology, Oslo, Norway

Background: We have previously shown the pulmonary circulation to be the
main source of the increased plasma endothelin-1 (ET-1) levels in a porcine
model of rapid pacing induced congestive heart failure (CHF). The aim of the
present study was to test if CHF is associated with an increased pulmonary
conversion of the precursor hormone, big endothelin-1 (big ET-1) by endothe-
lin converting enzyme type 1 (ECE-1) activity, and to study the effect of lung
congestion on ECE-1 activity.
Methods and results: CHF pigs (n=6) which underwent rapid pacing (215-
240 bpm) for 3 weeks were compared to controls (n=5). CHF-pigs exhibited
significant left ventricular dilatation, reduced contractility, increased cardiac fill-
ing pressures and increased total wet weight of the lungs (696 ± 17 g/m2 vs
controls 455 ± 18 g/m2 , p<0.001). Plasma ET-1 increased 4-fold compared
to controls (p<0.001) and correlated strongly with increased secretion of ET-
1 in the pulmonary circulation. Plasma big ET-1 levels exhibited the highest
increase (4.5-fold vs controls, p<0.001) in the pulmonary artery with slightly
higher big ET-1 levels in the pulmonary artery than in the left ventricle of CHF
animals, suggesting an increased supply of big ET-1 to the pulmonary circu-
lation. To evaluate differences in ECE-1 activity between CHF and control an-
imals and the influence of congestion on ECE-1 activity, we sampled lung tis-
sue from well-ventilated upper-lobe segments, and from dependent lower-lobe
segments. Lung tissue wet/dry weight ratios were highest in the dependent
lower-lobe of CHF pigs (5.8 ± 0.1) compared to lower-lobe controls (5.2 ± 0.1,
p<0.01), and upper-lobe CHF (5.3 ± 0.1, p<0.02), thus confirming significant
congestion of the dependent lower lobes in CHF pigs. ECE activity was mea-
sured by incubating big ET-1 with solubilized lung membrane fractions with and
without pre-incubation with the ECE-1 selective inhibitor FR901533, followed
by quantification of ET-1 synthesis by ELISA. ECE-1 activity was highest in the
congested lower lobes of CHF pigs (2.0 ± 0.3 pmol.min-1.mg protein-1) com-
pared to lower lobe controls 1.1 ± 0.1 pmol.min-1.mg protein-1 (p<0.02), and to
upper lobe CHF (1.1 ± 0.1 pmol.min-i.mg protein-1, p<0.005). ECE-1 activity
correlated significantly with wet/dry weight ratios (ECE-1 activity = 1.6xwet/dry
weight ratio-7.2, R2 =0.56, p<0.001)
Conclusion: ECE-1 activity is increased in congested lung tissue. Pulmonary
congestion may thus be an important stimulus for the increased pulmonary ET-
1 secretion which contributes to increase systemic plasma ET-1 levels in pacing
induced CHF.

P1134 Growth hormone improves systolic function and
myocardial bioenergetics in hypophysectomized rats

E. Bollanol, E. Omerovic 2 , M. Lorentzson 2 , B. Soussi 2 , S. Neubauer 3 ,
F.Waagstein 2 , M. Horn 2 , J. I sgaard 4 . ' Wallenberg Laboratory, Goteborg,
Sweden; 2Sahlgrenska university Hospital, wallenberg laboratory,
Guthenburg, Sweden; 3John Radcliffe Hospital, Department of Cardiovascular
Medicine, Oxford, United Kingdom; °S hlgrenska University Hospital, Dept of
Internal Medicine, Guthenburg, Sweden

Using hypophysectomized (hx) rats in the present study, we aimed to investi-
gate the physiological role and mechanisms of growth hormone (GH) effects
on cardiac function, geometry and myocardial bioenergetics.
Methods: Hx rats receiving hormonal supplementation with thyroxine and hy-
drocortisone (for three week) were used Thereafter, animals were divided into
two groups: Hx group continuing the above hormonal regime, and Hx+GH
group receiving s.c. injections with rhGH (1 mg/kg/d),for two weeks. Intact age-
matched rats were used as normal controls. Transthoracic echocardiography
and in vivo 31 P magnetic resonance spectroscopy were performed at the end
of study. Creatine kinase (CK) activity, isoenzyme distribution were measured
in heart tissue. The expression of sarcoplasmatic calcium transport ATPase
(SERCA2) was evaluated.
Results: GH treatment significantly increased body weight and heart weight.
Left ventricular (LV) systolic function and diastolic function were impaired in Hx
group at rest and during stress compared to normal rats. Systolic wall stress
(WS) was significantly higher in Hx group as compared to controls. GH treat-
ment partially normalized systolic and diastolic LV function and significantly
decreased WS. Phosphocreatine/ATP was lower in Hx-group compared with
normal rats (1.68 ± 0.02 vs 2.62±.03 p <.0001) and was normalized with GH
treatment (2.44 ±.04, p<.0001). Total CK activity was lower in Hx rats com-
pared with intact rats and was not affected by GH treatment. Expression of
SERCA2 was significantly lower in Hx group and partly normalized in
Conclusion: Systolic and diastolic function was significantly decreased in hx
rats and normalized by GH treatment. Effects on myocardial bioenergetics and
intracellular Cat* handing may be important mechanisms in the GH regulation
of cardiac function and structure.
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P1135 Therapy with the Acorn Cardiac Support Device
normalizes gene expression of alpha-myosin heavy
chain in dogs with heart failure

S. Rastogi, S. Mishra, R.C. Gupta, H. Morita, H.N. Sabbah. Henry Ford Health
System, Detroit Ml, United States of America

Background: Myosin heavy chain (MHC) is a key component of the cardiac
contractile machinery. Recent studies have shown that a switch from alpha-to
beta-MHC isoforms takes place in myocardium of patients with chronic heart
failure (HF). This switch may be partly responsible for the progressive dete-
rioration of LV function characteristic of the heart failure state. In the present
study, we examined whether chronic therapy with the Acorn Cardiac Support
Device (CSD) restores gene expression of alpha-MHC in dogs with intracoro-
nary microembolization-induced HF. Chronic therapy with the CSD has been
shown to prevent progressive LV dilation and to improve LV ejection fraction in
dogs with chronic HE
Methods: The CSD, a preformed polyester device, was surgically implanted in
6 dogs with HF. Six other dogs with heart failure served as concurrent controls.
All dogs were followed for 3 months. At the end of 3 months of follow-up, LV
tissue was obtained from all 12 dogs and from 6 normal dogs and used to
extract total RNA. Alpha- and beta-MHC isoforms were measured using reverse
transcriptase polymerase chain reaction and each normalized to total MHC.
Results: mRNA for alpha-MHC was significantly reduced in untreated HF dogs
compared to normals (2.9 ± 0.3 vs. 9.2 ± 1.3%, P<0.05); whereas mRNA
for beta-MHC was significantly increased in untreated HF dogs compared to
normals (97.1 ± 0.4 vs. 90.8 ± 1.6%, P<0.05). Chronic therapy with the CSD
restored mRNA gene expression of alpha-MHC to normal levels (10.2 ± 0.6%)
and decreased mRNA of beta-MHC to near normal levels (89.8 ± 0.7, %).
Conclusions: In dogs with microembolization-induced HF, LV mRNA gene ex-
pression of alpha-MHC is decreased and mRNA gene expression of beta-MHC
is increased compared to normal dogs. Chronic treatment of HF dogs with the
CSD normalizes mRNA gene expression for both alpha- and beta-MHC. Since
alpha-MHC is a more efficient form of MHC, this normalization is likely to re-
store LV systolic function, albeit in part and is consistent with the observation
of increased in LV ejection fraction after long-term therapy with the CSD.

P1136 Combination therapy of an endothelin receptor
antagonist and an angiotensin-converting enzyme
inhibitor preserves renal function in experimental
congestive heart failure

M. Ohnishi, A. Wads, T. Tsutamoto, M. Fujii, T. Matsumoto, T. Yamamoto,
T. Takayama, M. Kinoshita. Shiga University of Medical Science, First
Department of Internal Medicine, Otsu, Japan

Impaired renal function, in particular, glomerular filtration rate (GFR) has re-
cently been reported to be a stronger predictor of mortality than impaired car-
diac function in advanced congestive heart failure (CHF). Endothelin (ET)-1 and
angiotensin (AT)-II cause body fluid retention in CHF, however, it has not been
well evaluated whether the inhibition of ET-1 and AT-II improves renal func-
tion. We administered an ET receptor antagonist (ETRA), TA-0201 alone (0.3
mg/kg/day, n=6), an angiotensin converting enzyme inhibitor (ACEI), enalapril
alone (3 mg/kg/day), a combination (n=6) of TA-0201 (0.3 mg/kg/day) plus
enalapril (0.3 mg/kg/day), or placebo (Control, n=6) to dogs with CHF induced
by rapid right ventricular pacing (270 bpm, 3 weeks). The results are shown
in the table below. Chronic treatment of ETRA or ACEI improved cardiore-
nal function and neurohumoral activation. Moreover, combination therapy in-
creased GFR and prevented renal damage expressed as a further reduction of
kidney weight and the expression of collagen type 1 mRNA in the kidney.

Control 	 ETRA 	 ACEI 	 ETRA+ACEI

CO (Umin) 1.7±0.2 2.6±0.2 * 2.0±0.3 * 2.4±0.4 *
NE (pg/mL) B17±72 563±76 * 584±96 * 563±89 *
ANP (pg/mL) 492+50 237±18 • 390±55 298±29 *
UFR (mUmin) 0.24±0.05 0.37±0.04' 0.44±0.07 * 0.52±0.12 *#
GFR (mUmin) 22.1±3.5 34.3±4.1 * 33.2±5.8 * 46.1±1.4 *#$
kidney/BW (g/kg) 4.33±0.41 3.75±0.56 3.15±0.15 * 2.32±0.11 *#$
Collagen 1/GAPDH mRNA 1.01±0.06 0.72±0.02 • 0.67±0.03' 0.50±0.03 *#$

ETRA indicates endothelin receptor antagonist, ACEI; angiotensin coverting enzyme inhibitor,
CO; cardiac output, NE; norepinephrine, ANP; atrial natriuretic peptide, UFR; urine flow rate,
GFR; glomerular filtration rate, BW; body weight, Collagen 1; collagen type I mRNA. * P<0.05
vs Control, # P<0.05 vs ETRA, $ P<0.05 vs ACEI

These findings suggest that chronic inhibition of both the ET and renin-
angiotensin systems may provide additional advantages by preserving renal
function in the treatment of CHF.

P1137 Increase of TNF alpha-concentration in serum and
liver but not in myocardium during pacing-induced
heart failure in rabbits

S. Aker, T. Neumann, S. Belosjorow, I. Konietzka, G. Heusch, R. Schulz.
University of Essen, Pathophysiology, Essen, Germany

In heart failure (HF) patients with left ventricular (LV) systolic dysfunction, the
serum TNF alpha-concentration (sTNF alpha) is increased. An increase in
myocardial TNF alpha-concentration (mTNF alpha) during intracoronary TNF
alpha-infusion is associated with the development of contractile dysfunction in
dogs.
To study whether the increase in sTNF alpha is a cause or consequence of
HF, HF was induced by rapid LV pacing (400 bpm) in ten chronically instru-
mented rabbits. After 3 weeks of pacing, rabbits displayed clinical signs of HF.
Echocardiography revealed an increase in LV end-diastolic diameter from 15±2
to 18±2 mm and a reduction in LV shortening fraction from 35±5 to 11±4%
(Mean±SEM; both p<0.05). Nine sham-operated rabbits served as controls.
sTNF alpha, mTNF alpha and liver TNF alpha-concentrations (ITNF alpha)
were measured using the WEHI-cell assay.
5TNF alpha was increased in HF rabbits compared to controls (267±27 vs.
171±24 U/ml, p<0.05). ITNF alpha was also increased in HF rabbits compared
to controls (2215±295 vs. 1495±125 U/g, p<0.05). In contrast, mTNF alpha
did not differ between HF rabbits and controls (700±55 vs. 625±70 U/g, ns). In
the liver (HE-staining), the number of leukocytes was higher in HF rabbits than
in controls (112±40 vs. 48±14 cells/mm2 , p<0.05). Close, linear correlations
between the number of leukocytes and ITNF alpha (r=0.78) as well as between
ITNF alpha and 5TNF alpha (r=0.68) were demonstrated.
In this HF model with reduced LV systolic function, mTNF alpha remains un-
changed. The increase in sTNF alpha appears to be a consequence rather
than a cause of HF, and it is possibly a result of gastrointestinal congestion and
subclinical inflammation.

P1138 Paradoxical effect of parathyroid hormone -related
peptide on the hearts of spontaneously hypertensive
rats

K. Schluter, H. Degenhardt, K. Schorr. University, Physiology, Giessen,
Germany

Background: Parathyroid hormone-related peptide (PTHrP) is a peptide hor-
mone with positive chronotropic, inotropic and dilating properties on hearts
from normotensive rats. It is locally released during energy depleting condi-
tions, like ischemia. It is not known whether PTHrP influences ventricular func-
tion in SHR in the same way than in normotensive rats. PTHrP can exert op-
posite effects on vascular smooth muscle cells from SHR or normotensive rats.
The aim of the present study was therefore, to characterize the influence of
PTHrP on ventricular function of SHR under basal and post-ischemic condi-
tions. Methods: Isolated hearts from age matched normotensive Wistar rats
and SHR were perfused in the Langendorff mode under flow constant condi-
tions (10 ml/min). Left ventricular function was determined as developed pres-
sure (LVDP). Hearts were perfused with synthetic PTHrP(1-36), a biologically
agonist for PTHrP receptors, and D-Trp12-PTH(7-34), a PTHrP-receptor antag-
onist (each 100 nM). Peptides were given shortly before the onset of ischemia
(30 min no-flow) to be present at the beginning of reperfusion. PTHrP con-
centration was determined in the perfusate. Results: No significant difference
between the PTHrP release from the hearts of normotensive rats and SHR
was determined at any time point. During the pre-ischemic periode, PTHrP(1-
36) did not influenced LVDP in normtensive rats (123±9 mm Hg vs. 121±4
mm Hg (n=18), p=0.638) but it reduced LVDP in hearts from SHR (from 96±4
mm Hg to 83±2 mm Hg (n=12, p=0.0012)). The antagonist reduced LVDP in 5
from 6 hearts from normotens)ve rats (mean LVDP: 123±9 mm Hg vs. 120±3
mm Hg, p=0.0457) but only in 2 from 6 hearts from SHR (mean LVDP: 96±4
mm Hg to 94±9 mm Hg, p=0.5889). Post-Ischemic recovery was not modi-
fied by PTHrP(1-36) in hearts from either strain. In contrast, the antagonist
significantly reduced post-ischemic recovery in hearts from normotensive rats
from 61 ±9% to 17±3% (p=0.01), 78±5% to 36±7% (p=0.02), and 87±5% to
47±4% (p=0.03) of pre-ischemic values at 5, 15, and 30 min of reperfusion, re-
spectively. It significantly improved post-ischemic recovery in hearts from SHR
from 50±7% 1097±18% (p=0.06), 89±6% to 108±13% (p=0.25), and 95±6%
to 117±8% (p=0.01) at 5, 15, and 30 min of reperfusion, respectively. Conclu-
sion: The effects of PTHrP on cardiac function seem to be reversed in the SHR
model of genetic hypertension. This study shows for the first time, that a sin-
gle molecule may have opposite effects on cardiac function under physiological
and pathophysiological conditions.
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P1139 Transgenic expression of kallikrein prevents from
diabetic cardiomyopathy by inhibition of ICAM-1
induction and infiltration

C. Tschope 1 , F. Escher 1 , F. Spillmann 1 , T. Walther', M. Bader 2 ,

H.P. Schultheiss 1 , M. Noutsias 1 . t University Hospital Benjamin Franklin,
Cardiology Dept., Berlin, Germany; 2Max-Delbruck Center, Molecular Biology,
Berlin, Germany

We investigated the role of cell adhesion molecules (CAMS) and the kallikrein-
kinin system (KLK) in experimental diabetic cardiomyopathy in rats.
Immunohistochemically stained endothelial CD54/ICAM-1 and the counter-
receptor+ CD18+ and CD11a/LFA-1+ infiltrates were quantified by digital im-
age analysis in 5µm thick cardiac cryosections in male Sprague-Dawley (SD)
rats, SDSTZ rats with streptozotocin(STZ)-induced diabetic cardiomyopathy
(6 weeks after STZ injection 70 mg/kg i.p.), KLK rats transgenically express-
ing human kallikrein and KLK rats with STZ-diabetic cardiopathy (KLK-STZ)
(n=7/group). Haemodynamic parameters (LV pressure/LVP and dP/dtmax)
were measured by a Millar tip catheter.
LVP (53,6 (range: 45-64) vs. 81,2 (72-90) mmHg) and the dP/dtmax (2575
(1999-3117) vs. 4656 (4200-6010) mmHg/s) were significantly reduced in SD-
STZ animals compared to normoglycemic SD and KLK controls and of KLK-
STZ animals. Endothelial CD54/ICAM-1 expression and infiltrate density were
significantly increased in STZ-rats compared to normoglycemic controls and
KLK-STZ rats (table). Infiltrates and CAMs-expression correlated significantly
with LVP and dP/dtmax (p<0.05).

SD-rats 	 KLK-rats	 KLKSTZ-rats	 SDSTZ-rats

CD54	 0.03 (0.02-8) 	 0.05 (0.03-6) 	 0.03 (0.02-7) 	 0.17 (0.09-26)
CD18	 23.6 (17-25) 	 26.8 (20-30) 	 27.4 (19-33) 	 59.6 (43-72)
CD11a	 8.3 (5-11) 	 8.6 (4-10) 	 10.1 (6-14) 	 22.6 (20-26)

Our data indicate that inhibition of CAMs-induction and of the consequent
counter-receptor+ immunocompetent infiltration constitutes a relevant mech-
anism by which transgenic activation of the KKS prevents from LV contractile
dysfunction in experimental diabetic cardiomyopathy.

P1140 Reverse left ventricular remodelling with the Acorn
Cardiac Support Device in dogs with advanced heart
failure: a randomized, placebo controlled study

H.N. Sabbah 1 , N.H. Fanous 2 , H. Moritat, G. Suzuki', B.E. Haithcock 2 ,

G. Paone 2 , B. Brewer 2 . t Henry Ford Health System, Detroit MI, United States
of America; 2Henry Ford Health System, Surgery Dept., Detroit, Ml, United
States of America

Background: Chronic progressive left ventricular (LV) chamber remodeling in
patients with heart failure contributes to progressive LV dysfunction. We pre-
viously showed that in dogs with moderate heart failure, the Acorn Cardiac
Support Device (CSD), a preformed polyester device that is surgically fitted
over the cardiac ventricles, prevents progressive LV remodeling. In the present
study, we examined the effects of the CSD on reversal of progressive LV re-
modeling in dogs with advanced HF (LV ejection fraction, EF <27%).
Methods: Advanced heart failure was produced in 13 dogs by multiple sequen-
tial intracoronary microembolizations. Dogs were randomized to monotherapy
with the CSD (n=6) or to a sham surgical procedure (Control, n=7). All dogs
were maintained for 6 months following surgery. LV end-systolic volume (ESV)
and end-diastolic volume and LV EF were measured from left ventriculograms
performed at the time of randomization (PRE) and at the end of 6 months of
follow-up (POST). Evaluation of treatment effect was based on a comparison
between the two study arms with respect to the change between PRE and
POST treatment values.
Results: Of the 7 dogs randomized into the control arm, 2 died prior to comple-
tion of the 6 months follow-up period; one from congestive heart failure and one
from sudden cardiac death. All of the dogs randomized into the CSD-treatment
arm survived the entire duration of the study. In the 5 control dogs that sur-
vived, LV ESV increased from 55 ± 4 ml to 69 ± 6 ml (P=0.007), LV EDV also
increased from 74 ± 6 ml to 85 ± 6 ml (P=0.0004) and LV EF decreased from
25 ± 1% to 19 ± 1% (P=0.014). In contrast, in CSD-treated dogs, LV ESV de-
creased from 58 ± 5 ml to 51 ± 3 ml (0.005), LV EDV decreased from 78 ±
6 ml to 69 ± 5 ml (P=0.003) and LV EF tended to increase from 25 ± 1% to
27 ± 1% (P=0. 18). Analysis of treatment effect showed that compared to con-
trols, treatment with the CSD significantly reduced ESV (P=0.0001)and EDV
(P=0.0001) and prevented the progressive decline of EF (P=0.001).
Conclusions: In dogs with advanced heart failure, long-term therapy with the
Acorn CSD elicits reverse LV remodeling in association with prevention of pro-
gressive LV systolic dysfunction. These results support our findings in dogs
with moderate heart failure.

ASSESSING VIABLE MYOCARDIUM: CURRENT
PERSPECTIVES

P1141 Comparison of low dose DSE and echocardiography
during GIK infusion for the detection of myocardial
viability after anterior myocardial infarction

E. Yetkin 1 , S. Kubilay 2 , R. Atak 2 , M. Ileri 2 , I. Tandogan 3 , H. Turhan 2 ,

F.Kosar 3 , S. Cehreli 1 . t lnonu University Faculty of Medicine, Department of
Cardiology, Malatya, Turkey; 2 Turkiye Yuksek Yhtisas Hospital, Dept. of
Cardiology, Ankara, Turkey; 3 lnonu University Faculty of Medicine, Cardiology,
Malatya, Turkey

Background: Low dose dobutamine stress echocardiography (LDDSE) is
one of the method most used to assess myocardial viability. Glucose-insulin-
potassium(GIK) has been shown to increase contraction of the ischeamic zone.
Objectives: We aimed to compare LDDSE and echocardiography during GIK
infusion for detecting myocardial viability.
Methods: Thirthy two patients who had first anterior myocardial infarction
(MI) and without previous MI were included in the study. Echocardiographic
evaluation was carried out on the 7th ±2 days after MI. Intravenous infu-
sion of dobutamine(3mg/kg body weight/min) was started and continued for
5 minutes and than increased to 5mg/kg/min and 10mg/kg/min for another
5 minutes. Glucose-insulin-potassium protocol consisted of fixed dose of in-
sulin(100mU/kg/hour iv) and a variable glucose/potassium infusion rate. GIK
echocardiography was made at baseline and after 60 minutes of GIK. The de-
tected viable myocardium was defined as 1 or 2 scores decreasing in at least
two adjacent abnormal segments during LDDSE and GIK echocardiography.
Results: Viability was detected in 20%(57 segments) of the asynergic seg-
ments at baseline with GIK echocardiography and 22%(62 segments) of those
segments with LDDSE(p>0.05). Left ventricular wall motion score index at
baseline was 1.87 and it decreased significantly during both LDDSE and GIK
echocardiography (p<0.001, vs 1.75 and 1.76 respectively). The agreement
between LDDSE and GIK echocardiography for detection of myocardial viabil-
ity was 96%.
Conclusion: We have shown that GIK augments the myocardial contractility
after anterior MI in viable segments. The high agreement between LDDSE and
GIK echocardiography suggests that GIK can be used to detect myocardial
viability after acute MI

P1142 Ischaemic preconditioning protects myocardium
against reperfusion injury by attenuating
Cat-induced cell fragility

J. Inserte, D. Garcia-Dorado, A. Rodriguez-Sinovas, F. Padilla, P. Pina,
N. Escalonia, L. Agullo, M. Ruiz-Meana. Hospital Universitary Vail d'Hebron,
cardiology, Barcelona, Spain

The wealth of knowledge on the triggers and signal transduction systems in-
volved in the genesis of the protective effect of ischemic preconditioning (IP)
against cell death secondary to ischemia-reperfusion is in striking contrast with
the lack of information regarding the effectors mechanisms responsible of the
protection. Here we investigated whether these effectors act during ischemia or
during reperfusion. The effect of IP (two cycles of 5 min of ischemia/5 min reper-
fusion) were analyzed in isolated, isovolumetric contracting rat hearts (n=16)
submitted to transient (60 min) isdhemia. IP had no beneficial effect during is-
chemia; on the contrary, it accelerated ATP depletion (from 7.7±0.8 µmots to
5.1±0.6 µmols measured 10 min after onset of ischemia, p=0.041), the on-
set of ischemic rigor (increase in LV diastolic pressure (LVDP), from 11.9±0.4
min to 5.8±0.5min, p<0.001), and electrical uncoupling (tissue electrical re-
sistivity, from 10.2±0.4 ohms x cm to 8.7±0.5 ohms x cm, p=NS). In contrast,
IP protected against reperfusion-induced hypercontracture (increase in LVDP,
140.2±6.3 mmHg in control hearts vs. 106.2±2.9 in IP hearts, p=0.001), LDH
release (52.0 U/gdw in control hearts vs. 13.8 U/gdw in IP hearts, p<0.001),
and improved functional recovery (10.0±4.2% in control hearts vs. 47.4±7.2%
in IP hearts, p<0.001. The effect of IP was then studied in 18 hearts submitted
to Cat' overload by removing Na from the perfusion buffer (osmolarity main-
tained with mannitol), and then to cell swelling by reintroduction of Na' during
normoxic conditions. This protocol resulted in no LDH release during Na' de-
privation, and in severe myocardial edema, LDH release and impairment of
contractile function (pulse pressure 33% respect to basal) upon reintroduction
of Na'. This effects were markedly attenuated by inhibition of NCX1 with KB-
R7943 during Na* deprivation, or by increasing osmolarity with mannitol during
reintroduction of Na*. Application of IP before deprivation of Na' did no atten-
uate edema associated to reintroduction of Na*, but markedly reduced LDH
release (44.0±3.3 U/gdw vs. 23.9±4.1 U/gdw, p=0.010) and contractile failure
(pulse pressure 57% respect to basal, p<0.001). These results suggest that
IP protect against cell death during reperfusion by attenuating cell fragility sec-
ondary to Ca
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P1143 Heat stress and ischaemic preconditioning produce
similar patterns as regards p38 MAPK and JNKs
activation in the isolated rat heart

C. Pantos 1 , V. Malliopoulou , S. Tzeis , I. Paizis' , I. Mourouzis' ,
D.D. Cokkinos 1 , D. Varonos' , D.V. Cokkinos 2 . ' University of Athens,
Pharmacology, Athens, Greece; 2Onassis Cardiac Surgery Center, 1st
Cardiology Department, Athens, Greece

Introduction: Heat stress (HS) has been shown to protect the heart against is-
chaemia; however apart from heat shock protein increase, its mechanism has
not been thoroughly investigated. In order to identify possible mechanisms of
HS induced cardioprotection we studied the activation pattern of p38 MAPK
and JNKs, intracellular protective molecules and compared it to that of is-
chaemic preconditioning (IP).
Methods: 1. Wistar rats were subjected to whole body HS at 42°C for 15min
(HEAT) or sham anesthesia (SHAM). 24hours later their hearts were perfused
in the Langerdorff mode and subjected either to 20min of stabilization (HEAT-
BASE, n=4 and SHAM-BASE, n=4) or 20min of stabilization followed by 20min
zero-flow global ischaemia (I) and 45min of reperfusion (R) (HEAT-I/R, n=9 and
SHAM-I/R, n=8). The postischaemic recovery of function was assessed by the
recovery of of left ventricular developed pressure (LVDP) expressed as % of
the initial value (LVDP%). 2. After 20min of stabilization, isolated hearts were
subjected to 4 cycles of PC (3min I, 5min R and 3 cycles of 5min I and 5min R)
followed by 20min of I and 45min of R (PC-I/R, n=6) and compared to control
hearts (CONT-I/R, n=6). 3. Phosphorylated and total p38 MAPK and p54 and
p46 JNKs were measured by Western blot analysis at the end of I/R. These
proteins as well as HSP70 were measured at HEAT-BASE and SHAM-BASE.
Results: 1. LVDP% was higher in HEAT-I/R compared to SHAM-I/R [60.3(6.3)
vs 42.9(4.1), p<0.05]. In addition LVDP% was higher in PC-I/R than in CONT-
I/R [59.17(4.67) vs 37.22(4.5), p,0.05]. 2. In SHAM-BASE HSP70 was not
detectable while it was induced in HEAT-BASE hearts. Phospho-p38, p38,
phospho-JNKs and JNKs were not different between SHAM-BASE and HEAT-
BASE. 3. Phospho-p38 was not different between SHAM-I/R and HEAT-I/R and
was non-significantly less in PC-I/R than in CONT-I/R, p=0.09. 4. Phospho-p54
JNK was 1.45fold higher in SHAM-I/R than in HEAT-I/R, p<0.05 and phospho-
p46 JNK was 1.6fold higher in SHAM-I/R than in HEAT-I/R, p<0.05. More-
over phosphorylated p54 JNK was 1.85fold higher in CONT-I/R than in PC-I/R,
p<0.05 and phosphorylated p46 JNK was 2.Ofold higher in CONT-I/R than in
PC-I/R, p<0.05.
Conclusion: HS induced cardioprotection is associated with attenuated acti-
vation of JNKs, but not p38 MAPK, in response to ischaemia and reperfusion.
This pattern is identical to that produced by IP.

P1144 Prognostic importance of myocardial viability in
revascularized patients with coronary artery disease
and left ventricular dysfunction

J. Meluzin', J. Eerny 2 , L. Grochl, M. Frelich 2 , F. StitkaI, R. Panovskq I. 'St
Anna Hospital, 1st Internal Dept., Brno, Czech Republic; 2 Centre of
Cardiovascular Surgery, Brno, Czech Republic

The aim of this study was to assess the prognostic value of the amount of dys-
functional but viable myocardium in revascularized patients with chronic coro-
nary artery disease (CAD) and left ventricular (LV) dysfunction.
Methods: Four hundred and thirty-one consecutive patients with chronic CAD
and LV ejection fraction of 40% or less underwent low-dose dobutamine echo-
cardiography for viability assessment. To quantify the amount of dysfunctional
but viable myocardium, wall motion was scored using a 16-segment model.
Two hundred and twenty patients were revascularized and followed up for a
mean period of 33 ± 23 months (range, 0 to 86) for cardiac-related death and
hospitalization for heart failure.
Results: Receiver operating characteristic curve analysis identified 6 dysfunc-
tional but viable segments as the optimal cutoff value for discriminating patients
with and without risk of cardiac events. Thirty-eight patients exhibited a large
amount of dysfunctional but viable myocardium (6 segments or more, group
A), 103 patients had 2-5 dysfunctional but viable segments (group B), and 79
patients were found to have dysfunctional myocardium irreversibly damaged
(group C). Similar baseline LV ejection fractions of 36 ± 4%, 34 ± 5%, 35 ±
5% in groups A, B, and C increased to 46 ± 6% (p < 0.01 vs baseline and vs
groups B and C), to 39 ± 5% (p < 0.01 vs baseline and group C), and to 36
± 7% (p < 0.01 vs baseline), respectively, after revascularization. The greatest
functional improvement after revascularization in group A patients was accom-
panied by a lower frequency of cardiac events during follow-up (1 vs 27 in group
B, p < 0.01, and vs 18 in group C, p < 0.01) and by a better cardiac event-free
survival according to Kaplan-Meier survival analysis (p < 0.01 vs groups B and
C, respectively).
Conclusion: In revascularized patients with CAD and moderate-to-severe LV
dysfunction, the presence of 6 or more dysfunctional but viable myocardial seg-
ments identifies patients with the best prognosis.

P1145 Preconditioning alters mitochondrial transition pore
opening in the rabbit heart

L. Argaud, O. Gateau-Roesch, L. Gomez, J. Loufouat, M. Ovize. hopital
Cardiologique, Unite 81, Lyon, France

Mitochondria permeability transition (MPT) seems to be a pivotal event in both
necrosis and apoptotis. Recent studies suggest that preconditioning, that has
antinecrotic and antiapoptotic effects, may protect the myocardium through
modulation of mitochondrial metabolism. The aim of the present study was
to determine whether preconditioning might influence permeability transition
pore opening. NZW rabbits underwent either no intervention (sham, n=7) or 10
min. of ischemia and 5 min. of reperfusion. Before ischemia/reperfusion, rabbits
underwent either no intervention (control, n=8) or 5 min.ischemia/5 min. reper-
fusion (PC, n=6). The area at risk of these hearts were rapidly harvested at the
end of this protocol. Mitochondria were isolated using differential centrifugation
and suspended in an isolation buffer. Integrity of the mitochondria was checked
using electronic microscopy. Mitochondrial Cat uptake and release was mea-
sured as a change in the free Cal* concentration within the suspension using
a calibrated Caz+ - selective minielectrode. Pore opening was defined as the
massive released of Cat+ by mitochondria in the suspension following Cat*
overload. Specifically, we measured the total Cat* load necessary to open the
pore and time to pore opening. Data are expressed as % of sham. `p<0.05 vs
control, *p<0.05 vs sham (table).

sham 	 control 	 preconditioned

total Cat load (%) 	 100	 67±9 t 	79±10 t*
time to pore opening (%) 	 100 	 69±8 t 	77±12 t'

In the control group, both total Cat* load and time to pore opening were
significantly reduced versus sham. Interestingly, preconditioned mitochondria
needed a higher Cat load to open the permeability transition pore and dis-
played a delayed pore opening when compared to controls. These data sug-
gest that preconditioning may modulate mitochondrial transition pore opening
in the rabbit heart.

P1146 Chronic hypoxic preconditioning modulates nitric
oxide synthase expression and improves
post-ischaemic recovery in isolated working rat
hearts

P. Di Napoli', A.A. Taccardi 2 , A. GriIli 3 , M.A. De Lutiis 3 , M. Felaco 3 ,
A. Barsotti 4 , R. De Caterina 2 .'Casa di Cura Villa Pini D'Abruzzo, Dept.
Cardiology, Chieti, Italy; 2Lab. Experimental Cardiology, Dept. Clinical Science
and Bioimaging, Chieti, Italy; 3Dep. of Biomorphology, Chieti, Italy; 4 Dep. of
Internal Medicine, Genoa, Italy

Background: several studies reported that chronic hypoxia may induce a pre-
conditioning against ischemia in the heart. The mechanism of chronic hypoxic
preconditioning is unknown; it appears to be different from that of classic is-
chemic preconditioning. The chronic hypoxic preconditioning involves the tran-
scription of mRNA and subsequent synthesis of certain protective proteins, in-
cluding antioxidant proteins. We tested the hypothesis that the cardioprotection
exerts by chronic exposure to hypoxia is associated with an increase in antiox-
idant enzyme activity induced by the initial oxidative stress. Methods: Wistar
rat hearts were used for experimental procedure, and divided into two groups:
A) Normoxic; B) Hypoxic (maintained in a chamber filled with 10% oxygen for
2 weeks). Haemodynamic parameters (coronary and aortic flows, heart rate,
aortic pressure, minute work and coronary resistances), heart weight changes,
creatinekinase (CK) release in coronary effluent and microvascular permeabil-
ity (FITC-albumin extravasation) were evaluated. In addition, endothelial and
inducible nitric oxide synthase (eNOS and iNOS) gene expressions were esti-
mated by rt-PCR, and eNOS and iNOS protein levels were detected by West-
ern blot analysis. SOD activity was evaluated by spectrophotometric method.
Results: in normoxic hearts a significant functional damage, necrosis enzyme
release and ultrastructural damage were detected. Hypoxic hearts showed sig-
nificantly reduced I/R damage (decreased enzyme release and reduction of
post-ischemic myocardial edema and ultrastructural alterations) compared to A
group. The e-NOS mRNA and protein levels were significantly higher in groups
B, while i-NOS mRNA and protein levels were less expressed respect control
group. SOD activity was higher in hypoxic hearts (basal: A: 37 U/mg ± 3, B:
40 U/mg ± 4; after I/R A: 39 U/mg ± 5, B: 50 U/mg ± 6, P<0.02 vs basal
and A). Conclusions: our data suggest that the chronic exposure to hypoxia
preserves e-NOS gene expression, reduces i-NOS postischemic overexpres-
sion and increases SOD activity; these effects, able to reduce cellular oxidative
stress, may be responsible for the observed cardioprotection against ischemia-
reperfusion injury.
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P1147 Dobutamine-induced contractile reserve in stunned,
hibernating, and scarred myocardium in patients with
ischaemic cardiomyopathy

A.F.L. Schinkel, J.J. Bax, E.C. Vourvouri, M.A. Bountioukos, M. Kertai,
F.B. Sozzi, J.R.T.C. Roelandt, D. Poldermans. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Aim: Due to chronic exhaustion of cardiomyocytes and damage of the contrac-
tile apparatus, contractile reserve may be observed less frequent in hibernating
than in stunned myocardium. The aim of this study was to assess the presence
of contractile reserve in response to dobutamine infusion in a large group of
patients with stunned and hibernating myocardium.
Methods: A total of 198 consecutive patients with ischemic cardiomyopathy
(LVEF<40%), underwent F18-fluorodeoxyglucose SPECT imaging to assess
myocardial perfusion and glucose metabolism. Contractile reserve was evalu-
ated by dobutamine stress echocardiography. Dysfunctional segments (iden-
tified by resting echocardiography) were subsequently evaluated for viability.
Dysfunctional segments with a normal perfusion were considered stunned my-
ocardium. Dysfunctional segments with a perfusion defect and a relatively in-
creased FDG uptake were considered hibernating. Dysfunctional segments
with concordantly reduced Tc-99m-tetrofosmin and FDG uptake were con-
sidered scar. Subsequently, these segments were divided into nontransmural
scars (tracer activities of >50%) and transmural scars (tracer activities <50%)
Results: Dobutamine-induced contractile reserve was more frequently found
in stunned than in hibernating myocardium (61% versus 51%, respectively,
p<0.01). Only 14% of the scarred segments improved in wall motion during
dobutamine infusion, this was considerably less often than the contractile re-
serve seen in stunned or hibernating myocardium (p<0.001). Moreover, non-
transmural scar more often exhibited contractile reserve than transmural scar
tissue
Conclusion: The progressive reduction of contractile reserve in stunned, hi-
bernating, and scar tissue, supports the hypothesis that stunning, hibernation,
and scar are not circumscript pathophysiological entities but represent gradual
ultrastructural damage on the myocyte level.

P1148 Oral nicorandil recaptures the waned protection of
preconditioning in vivo

E.K. Iliodromitis, E. Bofilis, A. Zoga, I. Steliou, R. Vrettou, P. Cokkinos,
D.T.H. Kremastinos. Onassis Cardiac Surgery Center, B' Cardiology, Athens,
Greece

Protection from preconditioning (PC) wanes and is eventually lost when multi-
ple bouts of short ischemia (isc) or a prolonged reperfusion (rep) interval pre-
ceeds the following sustained isc. The activation of mitochondrial KATP chan-
nels plays a pivotal role in the intracellular signaling of PC. We tested whether
the specific KATP channel opener nicorandil (nic) preserves the given protec-
tion from PC in conditions where this benefit decays and is lost.
Methods: Eight groups of male rabbits (n=6-7/group) were divided in 2 equal
series of experiments: one series without (-) and one with (+) oral nic treatment.
Nic was given for five consecutive days in a dose of 5 mg/kg/d, and the last
dose was given a few hours before the isc. All the animals were anesthetized
and then subjected to 30 min regional myocardial isc and 2 hours rep with one
of the following interventions before the sustained isc: control groups C to no
intervention; 3PC groups to 3 cycles of 5 min isc/10 min rep; 8PC groups to 8
cycles of 5 min isc/10 min rep and 3PC90 groups to the same interventions as
the 3PC groups but with a prolonged (90 min) intervening rep interval before
the sustained isc. The infarcted (I) and the risk areas (R) were defined with
TTC staining and Zn-Cd fluorescent particles and their ratio was expressed in
percent (%I/R).
Results: The infarct size in %I/R is shown in the table.

Group C Group 3PC Group 8PC G roup 3PC90

Nic(-) series 41.5±4.7 10.3±3.4 47.7±8.8 37.3±6.0
Nic(+l series 43.9±7.1 12.2±3.9 13.0±2.6* 14.2±2.4'

P<0.01 vs respective groups of Nic(-) series.

Conclusion: Nic recaptures the waned protection of PC, both after repetitive
bouts of short isc or after a prolonged rep interval, preserving the initially ob-
tained benefit. Nic, by itself is not sufficient to initiate PC in vivo.

P1149 Direct epicardial mapping predicts the recovery of
chronically ischaemic dysfunctional myocardium

C. Vahlhaus' , H.J. Byuns 1 , J. Stypmann 1 , F Janssen 1 , D. Hammel 2 ,

H.H. Schelde, G. Breithardt 1 , T. Wichter 1 . 1 University of Muenster, Dep. of
Cardiology, Muenster, Germany, , 2University of Muenster, Dep. of
Cardiovascular Surgery, Muenster, Germany

Background: The preoperative assessment of myocardial viability is crucial in
the planning of revascularization procedures in patients with coronary artery
disease (CAD). Therefore, this study investigated the value of direct bipolar

epicardial mapping immediately before CABG in the differentiation of viable
from non-viable myocardium.
Methods and Results: In 34 patients with CAD a maximum of 102 bipolar
epicardial electrograms per patient (n=3,468 electrogramms) were recorded
intraoperatively simultaneously with a ventricular jacket array. In accordande
to the position of each electrode segmental myocardial function (echocardio-
graphy) was assessed before and 3 months after CABG using a wall motion
score. Only electrodes with good myocardial contact (n=1,813, 52±14 per pa-
tient) were considered. Based on the echocardiographic findings at baseline
and following CABG segments preoperatively dysfunctional segments (n=700)
were classified as viable (improvement of at least 20%, n=424) or non-viable
(no improvement, n=276). Bipolar voltage was significantly lower in non-viable
when compared to viable myocardium (Fig. 1: *: P<0.001, ANOVA) ROC-curve-
analysis for bipolar voltage to discriminate between viable and non-viable my-
ocardium revealed a sensitivity of 83% with a specificity of 83% and an area
under the ROC-curve of 0.92 at a cut-off value of 5.9 mV.

viability
Conclusion: Viable myocardium can correctly be differentiated from non-viable
myocardium by direct epicardial mapping. Based on these findings in future,
viability myocardium may be detectable by body surface mapping techniques
using inverse solutions.

P1150 Dynamic and low-dose dobutamine stress
echocardiography in the assessment of late
doxorubicin-induced cardiotoxicity

L. Elbl 1 , H. Hrstkova 2 , V. Chaloupka 3 , J. Novotny 4
. 'Faculty Hospital,

Cardiology, Brno, Czech Republic; 2Faculty Hospital, Dept. of Pediatrics, Brno
Czech Republic; 3 University Hospital, Cardiopulmonary Testing, Brno, Czech
Republic; 4Masaryk University, Dept. of Physical Education, Brno, Czech
Republic

Background: Late cardiac toxicity of doxorubicin has been a serious side effect
of the anticancer treatment. The development of anthracycline cardiomyopathy
late after successful completion of chemotherapy can substantially worsen the
perspective of these patients.
Aim of study: The aim of present study was to assess the value of low-dose
dobutamine stress test and dynamic stress echocardiography in the detection
of early changes of LV function in asymptomatic survivors treated for childhood
cancer.
Methods: Dobutamine was administered four minutes in two periods: 5 - 10
ug/kg/min and echocardiographic examination was performed before and at
the top. We have calculated parameters of LV systolic function: EF, FS, mVcfc,
endsystolic wall stress (ESS); global function: MPI (Tel index); diastolic func-
tion: E/A ratio, DT and IRT. Ejection fraction was measured before and imme-
diately after symptom-limited dynamic stress echocardiography.
Patients: All patients completed successfully chemotherapy and were in long-
term remission of the disease with a good quality of life comparable to the
controls. The time of follow-up was 7+3 yrs. 69 patients (15+5 yrs) underwent
the dynamic stress and 36 patients (12+5 yrs) also pharmacological stress test.
The mean cumulative dose of administered doxorubicin was 226+106 mg/m 2 .

The control group consisted of 20 volunteers (12 male, 8 female, 12+4 yrs).
Results: We have not found any changes in exercise tolerance and hemo-
dynamic response to the dynamic stress between patients and controls. The
exercise increment of EF was also similar (15+5%/14+4%, n.s.). Dobutamine
has not influenced heart rate and diastolic blood pressure in any subgroup but
slightly increased systolic blood pressure. The patients differed significantly in
mVcfc (p<0.05), MPI (p<0.02), ESS (p<0.04) and IRT (p<0.05) at rest in the
comparison to the controls. The administration of dobutamine has confirmed
these differences in MPI (p<0.001), ESS (p<0.05) < and IRT (p<0.05). 63%
of the patients revealed a pathological response of one or more variables to the
dobutamine, which was not observed in the controls
Conclusions: Despite normal findings during dynamic stress echocardiogra-
phy, low-dose dobutamine stress test proved to be a very sensitive method for
the detection of early subclinical changes in LV function in children and adoles-
cents after the treatment with doxorubicin. The clinical value of these changes
has to be assessed during the long-term follow-up.
The study was supported by grant of Ministry of Healthy of Czech Republic
5920-3.
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P11 5 	 Improve detection of myocardial viability by rest
GIK 99mTc-sestamibi comparison with TI-201
reinjection,in post myocardial infarction patients

A. Orea 1 , L. Lilia Castillo 2 , J. Jual Rull 3 , F. Francisco Gomez 3 , V. Veronica
Rebollar 4 , J. Jesus Sepulveda s, J. Joel Dorantes 4 , R. Rene Narvaez 4 . t lnst.
Na!. de Ciencias Med y N. "SZ", Cardiologia y Medicine Nuclear, Mexico,
Mexico; 2 lnst. Na!. Ciencias Med. y Nut. SZ, Heart Failure Clinic, Mexico City,
Mexico; 3 lnst. Na!. Ciencias Med. y Nut. SZ, Endocrinology, Mexico, Mexico;
4 1nst. Na!. de la Nutricion "S.Zubiran", Cardiology Dept., Mexico City, Mexico;
5 1nst. Na!. Ciencias Med y Nut. SZ, Medicina Nuclear, Mexico City, Mexico

The ability of TI-201 imaging to detect potential reversibility of severe re-
gional perfusion defects after rest injection and thallium reinjection techniques
have been compared with the use of NTG- MIBI protocols achieving simi-
lar results for detecting exercise perfusion defects reversibility. GIK solutions
could improves electrical and mechanical performance, preserving intracellu-
lar adenosine triphosphate concentrations and myocardium viability after acute
infarction. Methods and results: forty four patients (32 men, 12 women mean
age 57.33±12.84 years) with previous myocardial infarction (mean evolution
4.7±3.4 months) underwent pharmacological stress (dipiridamole), redistribu-
tion and reinjection TI-201 imagine as well rest Tc-99m Sestamibi, after the
intravenous administration of GIK (200 gr. Glucose + 30 UI regular insuline+
40 mEq potassium cloride/500ml in continuous infusion during 3 hr.), Group A
(n=14) or oral administration of 70 gr. of glucose + 40 mEq of potassium cloride
taking in advantage the endogenous insulin secretion, to non-diabetic patients
(Group B, = GB, N=15) and group C (GC, diabetic patients N=15).All of the 44
patients received 10 mg of sublingual isorbide previous to 25 mCi of Tc- 99m
Sestamibi in different 2 days protocol. A total a 880 myocardial segments were
assessed and number and severity of perfusion defects in segments involved,
supplying by anterior descending (LAD), right coronary (RC) and Circumflex
(Cx) arteries according to follow: score normal=0, hipoperfusion, mild= 1, mod-
erated =2, severe =3 and the average were compared between Thallium 201
re-injection and GIK- MIBI. Involved territories number: 4.12 ± 2.60 vs 6.78 ±
2.02, p =0.005 for AD; 5.4 ± 1.46 vs6.34 ± 1.01, p =0.05 for RC and 1.60 ±
1.10 vs 2.07 ± 1.04, p= 0.05 Cx. For GIK-MIBI vs TI-201 reinjection respec-
tively, and defect severity: 8.4 ± 6.17 vsl3.68± 5.43, p= 0.01 for LAD; 11.92
± 5.18 vs 15.13± 4.65, p= 0.005 for RC and 2.71± 2.16 vs 4.73 ± 3.48, p=
0.003 Cx. For GIK-MIBI vs TI-201 reinjection respectively. Conclusion: Our data
suggest that GIK-MIBI protocol is a safe and easy procedure that improve the
detection of perfusion reversible defects compared with TI-reinjection getting
better information about myocardial viability, with lower cost and acquisition
time.

P1152 Dobutamine-response of Doppler myocardial
performance index: a marker of viable myocardium
and coronary artery disease

R. Rambaldi 1 , N. Colombo 1 , D. Castini 1 , L. Massironi 1 , A. Mantero t ,

C. Fiorentini 2 . I " S Paolo" Hospital, Division of Cardiology, Milano, Italy;
2 University of Milan, Department of Biomedical Sciences, Milan, Italy

Aim: Dobutamine stress echocardiography (DSE) remains a subjective tech-
nique. Systolic and diastolic Doppler time interval assessment (Doppler my-
ocardial performance index or MPI) during DSE may represent an objective
adjunct to potentially recognize both viable and ischemic myocardium.
Methods: Fifty-five consecutive patients, mean (±SD) age 64 ± 4 years, with
ischemic left ventricular dysfunction (mean ejection fraction 38 ± 6%), un-
derwent DSE for assessment of myocardial viability and ischemia. Pulsed-
wave Doppler of mitral flow and left ventricular outflow tract (ejection time)
was recorded at each stage of DSE at a sweep rate of 100 mm/s. Isovolu-
mic interval was obtained by subtracting ejection time from inter-mitral inter-
val. MPI was calculated off-line as isovolumic interval divided by ejection time.
Patients with significant arrhythmias, mitral or aortic valve disease, diastolic
restrictive pattern and excessive loading reactions to DSE were excluded. TI-
rest-redistribution SPECT for myocardial viability was performed. At coronary
angiography was defined significant a stenosis >70% of lumen diameter of
epicardial coronaries (>50% of left main coronary artery).
Results: Resting MPI correlated to both extension and severity of resting my-
ocardial dyssynergy (r <0.74). During DSE a cut-off <0.07 shortening of MPI
at low dose (10µg/kg/min of dobutamine) predicted myocardial viability as de-
tected by TI-rest-redistribution: agreement 68%, kappa 0.15. At peak dose
of DSE lengthening of MPI (cut-off >0.14) predicted coronary artery disease
(CAD): agreement 78%, kappa 0.35. During all steps of DSE a biphasic pattern
of MPI correlated to a biphasic wall motion pattern, thus allowing recognition of
myocardial ischemia (r = 0.85).
Conclusions: In patients with ischemic left ventricular dysfunction, MPI calcu-
lated during DSE appears an objective and easy-to-measure marker of viable
myocardium. An accurate prediction of MPI appears also for CAD and my-
ocardial ischemia. MPI appears a promising objective adjunct during the main
stages of DSE.

TREATMENT OF HYPERTENSION

P1153 Antioxidant status in essential arterial hypertension
during therapy with Amlodipine

F. Franzoni, F. galetta, A. Magagna, A. Beliagotti, G. Santoro. university of
pisa, internal medicine, Pisa, Italy

Background: Recent studies demonstrated that calcium-antagonist amlodip-
ine inhibits lipid peroxidation, suggesting an intrinsic antioxidant activity of this
drug, which may explain its higher efficacy in the medical practice. Aim of the
present study was to evaluate with a new analytical assay the total plasmatic
antioxidant activity in patients with essential hypertension treated with amlodip-
ine.
Methods: The total plasmatic antioxidant activity as the ability to antagonise
the oxidation of a-keto-g-methiolbutyric acid by both peroxyl and hydroxyl rad-
icals (obtained through thermal decomposition of an azo-bis precursor and a
modified Fenton reaction) was measured in 15 patients (9M, 6F, range 44-60
years) with essential hypertension in wash-out and after 6 weeks of treatment
with 10 mg/die of amlodipine and compared with that of 15 age-sex-matched
controls. The results are expressed as TOSC (Total Oxyradical Scavenging Ca-
pacity) units.
Results: At follow-up visit after 6 weeks, patients showed systolic blood pres-
sure (148.4±9.2 vs 130.2±8.6 mmHg, p<0.001) and diastolic blood pressure
(98.8±6.3 vs 82.4±5.4 mmHg, p<0.001) significantly reduced, while heart rate
did not significantly differed from baseline (70.4±6.8 vs 72.6±8.9 bpm, ns). The
total plasmatic antioxidant activity at baseline was significantly lower in patients
with hypertension than control subjects (TOSC 25.2±7.7 vs 32.6±4.5, p<0.01);
at follow-up visit, after treatment with amlodipine, patients showed a significant
improvement of scavenging capacity (TOSC 33.8±5.2 vs 25.2±7.7, p<0.001),
while controls did not modify their antioxidant efficiency (TOSC 32.6±4.5 vs
31.9±4.2, ns).
Conclusion: The results of this study confirms an intrinsic antioxidant activity
of amlodipine. We may hypothesise that, for the combined anti-hydroxyl and
anti-peroxyl activity, amlodipine seems to be useful in hypertension because it
decreases oxidative stress, and normalize of pressure values.

P1154 Differential effect of antihypertensive drugs on pulse
pressure

E. Karpanou 1 , G. Vyssoulis 2 , D. Daskalova 1 , D.V. Cokkinos 1 , P. Toutouzas 2 .

IOnassis Cardiac Surgery Center, Cardiology, Athens, Greece; I University of
Athens, Athens, Greece

Aim: Pulse pressure (PP) is emerging as a major predictor of cardiac risk. The
results of anti hypertensive (AH) treatment have mostly included systolic and
diastolic blood pressure changes (SBP, DBP) but not PP. This paper explores
PP changes in a large cohort of hypertensive patients.
Methods: We examined 10185 consecutive patients, 5395 men and 4790
women 56±13 years old, with uncomplicated essential hypertension, after a
15-day wash-out period and after 6 months of antihypertensive monotherapy.
All patients included in the final cohort had normalized their blood pressure. %
SBP, DBP and PP changes were calculated and compared.
Results: PP was decreased least with diuretics and most with angiotensin II
receptor antagonists (AIIRA), followed by Ca-antagonists and ACEI (p< 0.0001
as compared to diuretics, a-blockers, p-blockers). These differences were ac-
counted by a greater decrease of SBP with those 3 drug families (p<0.0001)
(table).

Changes in % APP, % SBP, % DBP

Rx n %Difference PP %SBP %DBP

Diuretics 560 -13±22 -18±8 -22±8
a-blockers 454 -23±22 -21+9 -20±8
b-blokers 2190 -26±25 -23±9 -22±7
Ca antagonists 3223 -34±27 -27±11 -23±6
ACEI 2260 -30±24 -25±9 -22±7
AIIRA 1498 -45±27 -31±10 -24±7

Conclusion: Among AH drugs used for monotherapy, AIIRA, ACEI and Ca-
antagonists decrease PP most. Since PP has adverse prognostic implications,
these differences may be of practical value.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Treatment of hypertension	 209

P1155 Beta blocker therapy has favorable effects on serum
homocyteine levels

I.L.Y.A.S. Ater, M. Korkmaz, S. Demircan, H. Muderrisoglu, A. Sonat,
E. Tayfun, A. Yildirir, B. Ozin. Baskent Universitesi Hastanesi, Cardiology,
ankara, Turkey

Background: It has been shown that serum levels of homocysteine is elevated
in hypertensive patients. In one report of hypertensives, studying the relation-
ship with high homocysteine levels and atherothrombosis, it was observed that
serum homocystein levels were lower in patients on beta blockers. Also in neu-
ron astrocyte cultures, beta adrenergic stimulation caused homocyteinic acid
secretion, and this was blocked by concominant use of atenolol. These data
led us to investigate if beta-blockers has an homocysteine lowering effect. We
also tested if the diuretic spironolactone with anti-aldesterone properties also
has this effect or not.
Methods: To investigate this hypothesis we enrolled newly diagnosed 65 hy-
pertensive patients who had not used any medication. Patients were requried
to have no medical problems apart from essential hypertension and have nor-
mal serum vitamin B12 and folat levels. Patients were randomized to either
spironolactone 50 mg/day or metoprolol 100 mg/day. No other medications
were allowed during the 5 month follow-up. If their blood pressures were not
normalized (< 140/90 mmHg) doses of both drugs were doubled. Serum bio-
chemistry and homocystein levels were investigated at baseline, 1 month and
5 months after the commencement of therapy.
Results: There were 41 patients (17 men and 24 women; mean age, 49.4+9.7
years) in metoprolol group and 24 (5 men and 19 women; mean age, 48.8+6.5
years) in spironolactone group. Drug doses had to be increased in 14 (34%)
individuals in the metoprolol group, and in 10 (42%) patients in the spirono-
lactone group (p>0.05). In patients receiving metoprolol serum homocystein
levels decreased in the 1st month and this was more pronounced in the 5th
month (from 13.5 ± 4.4 to 12.4 ± 4.0 to 11.9 ± 2.5 µmol/L, p = 0.011). In
spironolactone group there was not a significant change from the baseline both
on the 1st and 5th months (from 13.6 ± 8.3 to 13.1 f 5.4 to 13.2 f 5.0 µmot/L,
p> 0.05).
Conclusions: The data suggest that the selective BB metoprolol decreases
plasma homocysteine levels in hypertensive patients, whereas spironolactone
does not have this effect. This preliminary observation however needs to be
tested in larger trials.®

P1156 Intravenous enalaprilat in hypertensive emergencies
complicated with left ventricular failure

O. Dyadyk, A. Bagriy, I. Tsiba, K. Zhukov, M. Khomenko, Y. Galaeva,
L. Kholopov. DSMU, FPO department, Donetsk, Ukraine

Little and controversial information is available concerning the use of intra-
venous (i.v.) enalaprilat in hypertensive emergencies.
The purpose of the study was to detect the safety and efficacy of enalaprilat in
treatment of hypertensive emergencies with left ventricular (LV) failure.
46 patients with hypertensive crisis who had clinical signs of LV failure and
pulmonary edema (35F:11M, mean age 53 yrs) were recruited. Among them
65.2% had chronic coronary artery disease, 13.0% had dilated cardiomyopathy.
Initial mean systolic blood pressure (BP) levels were 234 mmHg, diastolic BP
levels were 146 mmHg. Studied patients were randomly divided into group A
(n=23, who received nitroglycerine i.v. + furosemide i.v.) and group B (n=23,
who received enalaprilat i.v. + furosemide i.v.). In some cases due to partial
inefficacy of basic antihypertensive treatment morphine and/or trimetaphan i.v.
were also used. BP target in all the groups was typically 10-15% decrease of
initial BP level; then we usually started oral medications.
Results: In A group during 6 hours after admission target BP was achieved in
82.6% of patients, although in 21.7% patients there was more substantial then
desirable decrease of BP (BP failling). In B group during this period target BP
was achieved in 86.9%, and only 4.3% of patients demonstrated nondesirable
decrease of BP. There were no substantial differences between groups in the
mentioned above parameters as well as in post-crisis follow-up.
Conclusion: Enalaprilat i.v. represents safe and effective medication in treat-
ment of hypertensive emergencies complicated with LV failure.

P1157 Calcium channel activity as a predictor of the
therapeutic effictiency of amlodipine in the treatment
of essential hypertension

A. Dzumagulova, A.G. Polupanov, A.A. Aidashev. National Centre of
Cardiology & Intern, Arterial Hypertension, Bishkek, Kyrgyzstan

The therapeutic effectiveness of amlodipine was studied in 25 patients with
essential hypertension (EH) taking into account calcium channel activity in
platelets. Methods of 24-hour blood pressure (BP) monitoring, two-dimension
echocardiography were used, and basal and induced Cal* levels in platelets
were determined using a fluorescent probe Fura —2. As an inducer of the entry
of calcium into platelets we used adenosine diphosphate (ADP) in a concentra-
tion of 10 mkM. Treatment with amlodipine (Norvask of the firm "Pfizer", USA)
lasted 6 months, the daily dose was 5-10 mg. Depending on the effectiveness
of the treatment all the EH patients were divided into 2 groups. The first group
consisted of 18 patients in whom during long-term treatment with amlodipine
average daily levels of mean BP decreased by 10 mm Hg and more. The sec-
ond group included 7 patients in whom reduction of average daily levels of
mean BP by the end of treatment was less than 10 mm Hg.
When calcium channel activity in the analyzed groups of patients was studied
before treatment we found significant differences in the induction of Cat entry
into the cell in response to ADP. Thus, in group 1 EH patients the maximal in-
crease of intracellular Cat during stimulation by ADP was consistently greater
than in group 2 patients (404,1±10,1 nM versus 238,5±16,6 nM, respectively),
indicating calcium channel hyperactivity in these patients. Six-month therapy
with amlodipine in group 1 EH patients led to a considerably lesser increase in
the concentration of ADP-induced Cat* in platelets, indicating effective block-
ade of Cat entry into the cells through ATP/ADP-dependent calcium channels
by amlodipine. At the same time, in group 2 EH patients course treatment with
this agent was not accompanied by a consistently lesser increase in the con-
centration of intracellular Cal in platelets in response to stimulation by ADP.
Basal concentration of intracellular Cat remained unchanged in both groups
after treatment with amlodipine.
Thus, administration of calcium antagonists in patients with calcium channel
hyperactivity ensures effective blockade of Cat entry into the cells, and this is
accompanied by a stable hypotensive effect.

P1158 A population-based study of compliance and
persistency with selected agents used in
hypertension management

F. Frech, Jenifer Wogen, Charles A. Kreilick, Richard C. Livornese. Novartis
Pharmaceuticals Corporation, East Hanover, United States of America

Purpose: To conduct a head to head comparison of persistency and compli-
ance associated with representative agents used in the pharmacologic man-
agement of hypertension including lisinopril (Zestril), valsartan (Diovan), am-
lodipine (Norvasc) in a usual care setting.
Methods: This retrospective database study utilized patients continuously
benefit-eligible from the Merck-Medco pharmacy claims database from 8/1997
through 7/2000 (N=14.6M). Patients who received an initial (no prescription
filled within class during prior 12 months) prescription for lisinopril, valsartan,
or amlodipine between 8/1998 through 7/1999 (N=1 42,945) were included and
followed for 12 months. Compliance was assessed using the medication pos-
session ratio (MPR), or the percentage of time a patient had drug available over
a 1-year time period. Patients w re considered to remain "on therapy" until a
therapy gap of >60 days occurred. To control for differences in overall base-
line chronic disease burden, a Chronic Disease Score (CDS), which uses drug
markers to identify chronic con-ditions, was used to classify the cohort as mild,
moderate, or severe.
Results: Mean age of the study cohort was 63.1 years and 53% were female.
Over half (51%) of the cohort used amlodipine as initial therapy, 21% valsar-
tan, and 28% lisinopril. More valsartan patients remained persistent on therapy
at 12-months post-therapy initiation (63%) compared to amlodipine (53%) and
lisinopril (50%) (p<.0001, both comparisons). Mean duration of therapy was
266 days for valsartan patients versus 246 days for amlodipine and 240 days
for lisinopril (p<.0001, both comparisons). Compliance was also greatest for
valsartan patients, reflecting a mean MPR of 76% vs. 67% for amlodipine, 65%
for lisinopril (p<.0001, both comparisons). While a slightly greater proportion of
valsartan patients had a lower CDS (31 % classified as severe, vs. 35% for both
lisinopril and amlodipine), compliance and duration of therapy remained greater
for valsartan patients across all CDS strata. Valsartan patients classified as se-
vere via CDS had a mean duration of therapy of 266 days, compared to 245 for
amlodipine and 237 for lisinopril (p<.0001, both comparisons). These patients
also had a mean MPR of 75% as compared to 67% and 64% for amlodipine
and lisinopril patients, respectively (p<.0001, both comparisons).
Conclusions: These preliminary results suggest that patients receiving val-
sartan in a typical managed care setting for the treatment of hypertension may
be more adherent to therapy. These differences appear to be independent of
baseline CDS.
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P1159 Discontinuation, switching and adding among
anti hypertensive drug classes

D. Gause, F.H. Frech, K.K. Yokoyama. Novartis Pharmaceuticals Corporation,
Health Economics & Outcomes Research, East Hanover, United States of
America

Medical and pharmacy claims from a database containing 2.5 million covered
members were used to estimate discontinuation, switching, and adding rates
for calcium channel blockers (CCB), angiotensin converting enzyme inhibitors
(ACEI), angiotensin II receptor blockers (ARB), and beta-blockers (BB).
Continuously enrolled members (1/1/97 to 8/30/99) with at least one ICD-9 di-
agnosis code for hypertension, no claims for antihpertensive drug in 1997, and
at least one claim for a CCB, ACEI, ARB and BB initially filled after 1997 were
followed until end of study period (8/30/99). For all drug groups, discontinu-
ation rates were estimated using non-parametric survival analysis. Switching
patterns were assessed for patients who discontinued therapy and addition
patterns were assessed for patients who did not discontinued therapy.
Patients identified in each drug classes were as follows: CCB 7,315; ACEI
6,882; ARB 2,018 and BB 5,829. Mean age of patients was similar between
the drug classes (range 57-61). Most patients were females (range 52-55%)
except for beta-blocker patients where 48% were females. The percentages of
patients discontinuing therapy in each drug class were 51% (CCB), 50% (BB),
49% (ACEI), and 46% (ARB). Non-parametric survival estimates of time to dis-
continuation indicated slightly higher persistency at one year for ARB (44%)
compared to ACEI and BB (42%) and CCB (40%). Almost 7% of patients who
discontinued CCB switched to other antihypertensives (10.7% ACEI; 12.7%
ARB and 7.7% BB).
Among patients who did not discontinue initial therapy, 25.2% of BB; 22% of
CCB patients; 20.3% of ACEI patients; and 17.7% of ARB patients added an-
other antihypertensive medication. Diuretics were the most commonly added
medication for all drug groups (CCB 9.5%, ACEI 8.3%, ARB 7.3%, and BB
10.5%). In addition, ACEI therapy was added to 5.7% of CCB patients. For
ACEI, ARB, and BB patients, 5-6% added CCB therapy.
In review of the drug classes, this analysis suggests that patients initiating ARB
therapy have the highest persistency. Additionally, ARB has the lowest and BB
has the highest rates of antihypertensive drug added to the regimen.

P1160 Angiotensin-converting enzyme inhibitor, but not beta
blocker diminish the influence of gene
polymorphisms of the renin-angiotensin system on
blood pressure

R. Winkler', R. Gokt, B. Klein', J. Friedrich', W. Marz 2 , B.R. Winkelmann 3 ,
J. Senges 1 , G. Taubert 1 . rHerzzentrum Ludwigshafen, Medizinische Klinik B,
Ludwigshafen, Germany; 2 UniversitatFreiburg, Cardiology, Freiburg,
Germany; 3 Universitat Heidelberg, Medizinische Klinik, Kardiologie,
Heidelberg, Germany

Background: Several gene polymorphisms (PM) of the renin-angiotensin-
aldosteron system (RAAS) and of the endothelial NO-release are associated
with the incidence of arterial hypertension (HT).
Objective: Influence of PM of the RAAS [angiotensinogen (ANG Thr174Meth,
ANG Meth235Thr, ACE insertion/deletion (ID)] and the endothelial NO-system
[eNos glu298asp (eNos298) and eNos T-786C PM (eNOS786)] on blood pres-
sure (BP)
Methods: Analysis of stable consecutive pts with hypertension who underwent
a coronary angiography due to clinical reasons. BP was measured invasively
during heart catheter procedure at steady state.
Results: 1738 pts met inclusion criteria: HT (age 65±9, male 72%, CAD 77%,
previous myocardial infarction 51%, smoking 35%, diabetes 41%, hypercholes-
terolemia 71%, treatment: beta blocker 73%, ace inhibitor 65%). All PM were
in Hardy Weinberg equlibrium. In ANG 235 and eNOS786 PM there was no
association with BP.
BP in pts without beta blocker and ACE inhibitor (n=1 02)

PM ACE ID ANG 174 eNOS298

II/ID/DD TT/TM/MM GG/AG/AA
BP mean, mmHG 97/102/104* 100/106/115* 103/103/92*
BP systolic, mmHG 144/151/152 147/154/170* 151/151/129*
BP diastolic, mmHG 	 72/74/74 	 72/77/88*	 74/74/69'

data are median; *p<0.05 for trend (Kruskal Wallis test)

In patients treated with beta blockers, Ang174, ACE ID, Ang235 PM showed
again a stepwise increase of BP with the number of mutated alleles (p<0.05
for trend). In patients treated with ACE inhibitors alone or in combination with
beta blockers, an association between the determined PM were not observed.
Conclusion: (1) Consenting with literature data, polymorphisms of RAAS and
endothelial NO-system are associated with blood pressure levels in stable hy-
pertensive patients.
(2) Chronic beta blockade alone does not alter the association of the PM of the
RAAS on BP, while ACE inhibitors are able to suppress the effects of the PM
on BR.

P1161 Very low-dose perindopril 2mg/indapamide 0.625mg
reduces left ventricular hypertrophy in hypertensive
patients

N. De Luca', M.E Safar 2 , R. Asmara, J.M. Mallion 4 , M.F. O'Rourke',
R. Romero 6 , K.H. Rahn 7 , B. Trimarco l on behalf of investigators and national
co-ordinators. t University "Federico ll", CENTRO IPERTENSIONE, Napoli,
Italy; 2H6pital Broussais, Medecine Interne I - Dpt d'HTA, Paris, France; 3 ICV,
Paris, France;'CHRU, service de cardiologie, Grenoble, France; 5Saint
Vincent's hospital, Darlinghurst, Australia; 6Hospital Germans Tries y Pujol,
Badalona, Spain; 'Medizinische Universitats, Munster, Germany

Objective: The aim of this study is to compare the LVH regression over 12
month in hypertensive patients receiving Perindopril 2mg/Indapamide 0.625mg
versus atenolol 50mg.
Methods: Ancillary, international (13 countries), double blind, randomized, con-
trolled study with 2 parallel groups: Perindopril 2 mg/Indapamide 0.625mg
combination (Per/Ind) or atenolol 50mg (ate). Out of the 471 randomised
patients, 124 patients (59.7% men; age: 53.2±11.8 years; BMI: 26.9±2.9
kg/m2 ) with essential systolic and diastolic or isolated systolic hypertension
(160=<SBP<210mmHg and/or 95=<DBP<110mmHg) and with left ventricu-
lar hypertrophy confirmed by control echocardiography (defined by left ventric-
ular mass index LVMI >100 g/m2 for women, >120g/m 2 for men) are analysed.
Doses could be adapted according to the BP level (1 or 2 tablets once daily).
Results: The echocardiography results (mean±sd) are summarized in the fol-
lowing table (PPS analyses).

Mean change (end - MO) of echo parameters

Per/Ind (n=70) ate (n=54) P inter group

LVMI (g/m2 ) -11.3±15.4" -5.3±15.1' 0.031
LVIDd (mm) -0.9±2.1' -0.2±1.9ns 0.017
IVSTd (mm) -0.4±0,8' -0.2±0.8ns ns
PWTd (mm) -0.6±0.8' -0.2±0.7' ns

p Fisher test adjusted on age sex and baseline; *p intra group <0.05; LVMI: left ventricular
mass index caculated from LVM/BSA; LVIDd: diatolic left ventricular internal diameter; IVSTd:
diastolic interventricular septal thickness; PWTd: diatolic posterior wall thickness

In this substudy the decrease (mean±sd mmHg) in brachial SBP, PP and
DBP are respectively for Per/Ind: -22.7±14.0; -9.7±11.1; -13.0±6.9 and for
ate: -17.6±18.4; -5.4±16.4; -12.2±9.8, (p=0.037; p=0.026; p=0.501). Simi-
lar results are observed in the echocardiography full analysis set (Per/Ind
n=110, ate n=104): the decrease (mean±sd) in LVMI, LVIDd, IVSTd, PWTd
are respectively for Per/Ind:-6.6±15.6;-0.6±2.0; -0.2±0.8;-0.3±0.8 and for ate:-
2.1 ±14.5;-0.0±2.7;-0.1±0.8;-0.1 ±0.6, (p=0.032; p=0.016; p=0.869; p=0.245).
Conclusion: Very-low dose Perindopril/Indapamide combination shows a
greater and significant decrease in LVH parameters than atenolol after one
year of treatment.

P1162 Beneficial effects of nebivolol on the NO-pathway in
essential hypertensive patients

C. Napoli', A. Liguori 2 , F. de Nigris 3 , A. Casini 4 , M. Condorellit,
L.J. Ignarro 1 . 1 Naples, Italy; 2Hospital of Pellegrini, Division of Cardiology,
Naples, Italy; 3 UCSD, Dept of Medicine, La Jolla, United States of America;
4 Menarini Group, Central Medical Direction, Florence, Italy, 5 UCLA, Molecule
Pharmacology, Los Angeles, United States of America

A number of experimental studies indicate that nebivolol interferes with the ni-
tric oxide (NO) pathway. Essential hypertension (EH) is well known to be as-
sociated with endothelial dysfunction, a marker of future vascular atherosclero-
sis. The present study addresses the comparative effects of vasodilating beta-
blocking agent nebivolol and atenolol on basal NO production during long-term
treatment in essential hypertensive patients. 53 patients with EH were random-
ized to nebivolol 5 mg/day (n=25) and atenolol 100 mg/day (n=28) and treated
for 24 weeks. The mean patients age was 55±8 yrs. Patients had no con-
comitant diseases and medication. Plasma and urinary nitrate concentrations
were assessed in all EH patients at baseline (38±7 nmol/ml and 0.29±5 mi-
cromol/ml, respectively). Blood pressure reduction was achieved in both treat-
ment arms and the drug antihypertensive action did not differ significantly.
In nebivolol group plasma nitrate levels were significantly increased to 52±5
nmol/ml (p< 0.05 vs hypertensive patients at baseline), while in atenolol group
this increment was nonsignificant (42±6, nmol/ml; p=0.837 vs hypertensive pa-
tients at baseline). Similarly, urinary nitrate concentrations were significantly in-
creased to 0.59±0.12 micromol/ml (p< 0.01 vs hypertensive patients at base-
line), while in atenolol group this increment was nonsignificant (0.32±0.13, mi-
cromol/ml; p=0.911 vs hypertensive patients at baseline). Our data .indicate
that in hypertensive patients nebivolol, but not atenolol, can produce a signifi-
cant effect on basal NO production. These long-term beneficial effects on the
NO-pathway can retard vascular dysfunction and atherogenesis in hyperten-
sive patients.
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P1163 Eplerenone is safe and effective as add-on therapy in
hypertensive patients uncontrolled with calcium
channel blockers or beta blockers

W. Van Mieghem 1 , V. von Behren 2 , I. Balazovjech 3 , B. Roniker 4 ,

C. Lademacher 4 , W. He°, S. Krause 4 on behalf of The Study Investigators.
I St. Jan Ziekenhuis, Dienst Cardio, Genk, Belgium; 21ntermed, Wiesbaden,
Germany; 3 Faculty Hospital II, Internal Clinic, Bratislava, Slovakia; 4 Pharmacia
Corporation, CV/Metabolic Diseases, Skokie, United States of America

In hypertensive patients who respond inadequately to monotherapy, JNC-VI
recommends add-on therapy with a second drug of different MOA. This study
examined whether the selective aldosterone blocker eplerenone (EPL) was
safe and efficacious as add-on therapy in difficult-to-treat hypertensives un-
controlled on calcium channel blockers (CCBs) or beta-blockers (BBs).
In this 8-week, double-blind, multicenter study, 272 hypertensives whose blood
pressure was not controlled with a CCB or a BB were randomized to receive
50 mg EPL once daily (uptitrating to 100 mg if required) or placebo (PBO).
Study assessments included mean change from baseline in SBP/DBP, respon-
der rates (DBP <90 mmHg or >=10 mmHg reduction from baseline DBP), AEs,
and clinical laboratory values.
Within each cohort, there were no significant differences in heart rate, clinical
laboratory values, and incidence of overall or specific treatment-emergent AEs
between EPL and PBO. One patient in the BB plus EPL group withdrew due to
a non-serious case of elevated K.

Efficacy at Week 8

EPL PBO P-value

CCB cohort (1) N=67 N=66
Baseline SBP/DBP (mmHg) 154.2/98.9 157.6/99.4
Change in SBP/DBP (mmHg -17.2/-11.7 -10.5/-9.8 <0.001/0.101
Responder rate 71.6% 62.1% 0.204
Up-titration rate 43.3% 65.2%
BB cohort (2) N=69 N=66
Baseline SBP/DBP (mmHg) 158.2/99.0 157.2/98.8
Change in SBP/DBP (mmHg) -19.1/-12.3 -11.0/-8.8 <0.001/0.008
Responder rate 75.4% 50% 0.002
Up-titration rate 39.1% 68.2%

(1) Most common CCB: amlodipine (37.1% EPL, 41.8% PBO) and felodipine (20.0% EPL,
16.4% PBO).(2) Most common BB: bisoprolol (36.2% EPL, 34.8% PBO) and atenolol (29.0%
EPL, 27.3% PBO).

In conclusion, addition of eplerenone further reduced blood pressure and in-
creased responder rates in this difficult-to-treat population uncontrolled on
CCBs or BBs. Aldosterone receptor blockade with eplerenone provides incre-
mental blood pressure lowering on top of CCB or BB and is rational add-on
therapy in uncontrolled hypertensive patients.

P1164 Case-control investigation into the risk factors of the
undesirable effects of antihypertensive treatments in
general medicine

F.A. Al laert 1 , C. Causse 2 . ' university hospital, Dpt medical evaluation, Dijon,
France; 2Laboratoires Pierre Fabre, Dept. Cardiovasculaire, Castres, France

Objectives: to look into the existence of specific clinical profiles in patients
presenting with undesirable effects during antihypertensive treatments.
Methods and Material: Epidemiological case-control investigation. The cases
were patients with treated hypertension presenting with any kind of undesirable
effect. The controls were the first two patients with treated hypertension con-
sulting a doctor during the same period and not presenting with any undesirable
effect.
Results: 3031 patients aged 63 ± 11 years took part in the investigation,
among whom 37.9% (n=1 149) presented with a secondary effect which jus-
tified a modification in their antihypertensive treatment. The controls and cases
were comparable in terms of age, sex, length of time they had suffered from
hypertension, tension parameters, the existence of a cardiovascular history.
They differed in terms of the conditions of discovery (5.9% vs 8.4% for oc-
cupational medicine: p<0.05), the frequency of occurrence of undesirable ef-
fects from anti hypertensive medication (8.2% vs 19.0%: p<0.001) or from other
medication (14.5% vs 19.8%: p<0.001), the existence of a known allergic con-
dition (4.5% vs 8.6%: p<0.001), a history of acute allergic reactions (8.9%
vs 12.0%: p<0.01), the existence of a condition which could induce allergy
(7.5% vs 10.4%: p<0.01); the extent of treatment compliance (80.8% vs 76.2%:
p<0.05) and the number of medication (more than 5: 9.5 vs 15.4%: p<0.001).
All of these factors, significant in univariate analysis, were introduced into a
multivariate model of logistic regression. Its results showed a common pro-
file among patients presenting with undesirable effects during antihypertensive
treatment characterized by the existence of a history of undesirable effects from
antihypertension medication (p<0.001) or others (p<0.01), of chronic allergies
(p<0.01), a large number of medication (p<0.01), and the lack of compliance
of the patient with his/her treatment (p<0.01).
Conclusion: An undesirable effect occurs within a framework of three pos-
sible dimensions, a chemical dimension, linked with the number of possible

interactions between medication, an allergic dimension, and a psychological
dimension, influenced by the conditions of discovery of the hypertension and
the compliance of the patient with his or her treatment. A predictive score is
now being studied on the basis of these results.

P1165 Efficacy and safety of sildenafil citrate in men with
erectile dysfunction who are taking multiple
anti hypertensives

S. Taylor', D.B. Glasser 2 , N. Sherman 2 . 1 Chorley Clinical Research Centre,
Chorley, United Kingdom; 'Pfizer Inc, New York, United States of America

Erectile dysfunction (ED) is common in men taking anti hypertensive agents
(anti-HTN5). We evaluated the efficacy and safety of sildenafil citrate in men
with ED taking >=2 anti-HTNs. 568 men with ED taking >=2 anti-HTNs were
randomized to sildenafil (50 mg, flexible) or placebo for a 6-week, double-blind
(DB) phase followed by a 6-week, open-label (OL) extension. Primary efficacy
variables were questions 3 (Q3; achieve erection) and 4 (Q4; maintain erec-
tion) of the International Index of Erectile Function. Patients completing DB
were eligible for OL. Adverse events (AEs) and causality were recorded. 562
men (mean age 59.3 years) received study drug. The mean duration of ED was
4.5 years; the mean duration of HTN was 11.7 years. For analytic purposes, pa-
tients were divided into men taking 2 anti-HTNs (n=324) and those taking 3+
anti-HTN5 (n=235). Results were similar in men taking 2 or 3+ anti-HTNs. At
week 6, scores on 03 and Q4 improved significantly from baseline in sildenafil-
versus placebo-treated patients. 62% of intercourse attempts were successful
in the sildenafil group vs 26% in the placebo group. After OL, >80% of pa-
tients who received DB sildenafil or placebo reported improved erections and
intercourse. Intercourse success rates in the 2 groups were identical (71%). At
week 6, 40% of sildenafil- and 26% of placebo-treated patients experienced
AEs; 3 (1.9%) sildenafil- and 2 (1.4%) placebo-treated patients discontinued
due to treatment-related AEs. Two other patients (0.7%) from each group had
serious adverse events (SAES); none were treatment-related. AEs associated
with changes in blood pressure were (sildenafil vs placebo): hypotension (0.7%
vs 0%), postural hypotension (0.4% vs 0.4%), and dizziness (2% vs 2%). Dur-
ing OL, 3 DB placebo patients (1.9%) discontinued due to treatment-related
AEs. There were no SAES related to changes in blood pressure. These results
suggest that sildenafil is an effective and well-tolerated treatment for ED in men
taking 2 or more anti-HTNs.

P1166 Selective aldosterone blockade with eplerenone
regresses ventricular mass in patients with left
ventricular hypertrophy

R. Willenbrock t , B. Pitt', H. Darius 3 , F Zannad 4 , V.B. Alonso 5 , W. He 6 ,

D. Burns s , B. Roniker 6 on behalf of The Study Investigators.
'Franz-Volhard-Klinik, Clinical & Experimental Heart Failure, Berlin, Germany;
2 Univ. of Michigan Health System, Internal Medicine, Ann Arbor, United States
of America; 3Klinikum der Joh Gutenberg Universitat Medizinische Klinik and
Poliklinik, Mainz, Germany; 4 Universite Henri Poincare, Depart. des maladies
CardioVasculaires, Nancy, France; 5Hospital Ram6n y Cajal, Servicio
Cardiologia. Ecocardiologia, Madrid, Spain; 6Pharmacia Corporation,
CV/Metabolic Diseases, Skokie, United States of America

High levels of aldosterone correlate with left ventricular hypertrophy (LVH)
and mediate an inflammatory response in animals that may result in my-
ocardial fibrosis. This study examined whether aldosterone antagonism with
eplerenone (EPL), the selective aldosterone blocker, reduced LV mass com-
pared to enalapril (ENAL) and EPUENAL combination therapy.
In this 9-month, double-blind, forced-titration study, patients with LVH and hy-
pertension (DBP >90 mmHg and <114 mmHg; SBP >140 mmHg and <200
mmHg) were randomized to receive once-daily EPL 200 mg, enalapril (ENAL)
40 mg, or EPL 200 mg/ENAL 10 mg (doses reached by forced titration over
4 weeks). The primary endpoint was change in LV mass (LVM) as assessed
by MRI. To limit hypertension as a confounding variable, HCTZ 12.5, HCTZ 25
mg, or amlodipine (AML) 10 mg were added at Week 8 if BP remained un-
controlled. SBP/DBP, urinary albumin:creatinine ratio (UACR), and safety were
also assessed at Month 9 (see table, p. 212).
Add-on HCTZ or AML was required by 30%, 59%, and 20% of patients receiv-
ing EPL, ENAL and EPUENAL, respectively. A significantly greater proportion
of ENAL patients experienced coughing than EPL patients (14.1% vs 3.1%,
P=0.033).
Selective aldosterone blockade with eplerenone was as effective as enalapril
in regressing LVH. The combination of eplerenone and enalapril conferred car-
diovascular benefits additive with an ACE inhibitor.
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Abstract P1166-Table: Change in LVM, BP, and UACR

EPL (N=50) ENAL (N=54) EPL+ENAL (N=49)

LVM
Mean baseline LVM [g (SD)] 189.9 (53.9) 188.5 (51.7) 192.8 (61.4)
Adjusted mean change [g (SE)] -14.5 (3.36) -19.7 (3.20) -27.2 (3.39)
P-values vs ENAL 0.258
P-values vs EPUENAL 0.007 0.107
SBP/DBP
Mean baseline SBP/DBP [mmHg] 163.2/97.4 163.7/98.9 162.9/98.5
Adjusted mean change [mmHg (SE)] -23.8/-11.9(1.78/1.02) -24.7/-13.4(1.69/0.97) -28.7/-14.4(1.79/1.03)
P-values vs ENAL 0.718/0.269
P-values vs EPUENAL 0.048/0.076 0,098/0.480
Change in UACR from baseline (%) -24.9% -37.4% -52.6%
P-values vs EPUENAL 0.001 0.038

'All treatments significantly reduced UACR from baseline

P1167 Effects of adding an aldosterone receptor antagonist
to an angiotensin converting enzyme inhibitor in
patients with hypertension

R. Rossi, F. Bursi, S. Bonatti, G. Fantini, M.G. Modena. Policlinico, Internal
Medicin. Institute of cardiol, Modena, Italy

Background: Hypertensive patients (pts) have been shown to have abnormal
endothelium-dependent vasodilatation (EDVD). Considering that either angio-
tensin II or aldosterone has been implicated in determining endothelial dys-
function in experimental hypertension, we hypothesised a positive interaction
between aldosterone receptor antagonist (ARA) and angiotensin converting
enzyme inhibitor (ACE-I) in improving endothelial function.
Methods: We examined 52 pts [57.6% females (n=30); age 62 ± 8] with mild-
moderate hypertension. Pts with diabetes mellitus, hyperlipidemia, smoking
habits were excluded. Among the enrolled pts, 25 (48%) (group 1) were ran-
domly assigned to the treatment with an ACE-[ (lisinipril 20 mg/die), and 27
(52%) (group 2) to a combined treatment with lisinopril (20 mg/die) plus low-
dose of an ARA (potassium kanrenoate, 50 mg/die). EDVD was assessed at
baseline and after 6 months of treatment. It was evaluated by measuring the
diameter of the brachial artery (ultrasound method) before and during reac-
tive hyperaemia (induced after deflation of a blood pressure cuff inflated to
suprasystolic pressure for 5 minutes) and was calculated from the diameters
as: (reactive hyperemia - baseline)/baseline X 100%.
Results: After 6 months of treatment, we noticed a significant decrease in
mean blood pressure and a significant increase in EDVD in the two groups
respect to baseline. EDVD was significantly less in the lisinopril treated group
(group 1) than in the lisinopril plus potassium kanrenoate treated group (group
2) (Table)

baseline 	 6 months

Mean blood pressure, mmHg
ACE-I treated group 115.3 ± 9.9 100.2 f 9.6
ACE-I plus ARA treated group 115.2 ± 9.5 98.9 f 9.3 "
intergroup comparison p < ns p < ns
Endothelial dependent vasodilation, %
ACE-I treated group 6.4 t 3.6 9.2 ± 4.1 "
ACE-i plus ARA treated group 6.5 t 4.3 14.5 ± 5.1 "
intergroup comparison p < ns p < 0.01

p <0.01 versus group 1; ** p < 0.001 versus group 1

Conclusions: low-dose of an ARA added to an ACE-I leading to marked effects
on endothelial function that were less apparent by treatment with ACE-I alone.

P1168 Effect of antihypertensive therapy on arterial
distensibility in older patients

G.-A. Dan 1 , A. Gonta 1 , C. Stanescu 2 , M. Bengus 1 , E. Dinca 1 , B. Igna 1

t "N.G.Lupu" Medicine Institute, Rhythmology, Bucharest, Romania;
2 Colentina University Hospital, Cardiology Dept., Bucharest, Romania

Arterial compliance decline substantially with age. In older patients (pt) the
effect of antihypertensive therapy on the arterial stiffness should be taken into
account. In this regard antihypertensive drugs have unequal efficacy.
The aim of this study was to assess the ability of three different antihyperten-
sive regimens to improve arterial distensibility. There were included 85 pt, with
similar basal characteristics, mean age 72±12 yrs, with mild to severe hyper-
tension. Secondary hypertension, complicated hypertension with severe organ
damage and concurrent severe illness requiring sustained medication were ex-
clusion criteria. The pt. were randomly assigned to one of the three therapy
groups: felodipine (5mg qd, group F), perindopril (4mg qd, group P) and losar-
tan (25mg bid, group L). The dosage was increased tol0mg qd in group F, 8mg
qd in group P and 50mg bid in group L and/or a diuretic was added in order
to achieve a target blood pressure (BP) < 140/90 mmHg. The evaluation of
drug efficacy was performed monthly during the first 3 month and at the end of
the follow-up period of 11±3 months (FU). BP was measured according WHO
guidelines and an average of three measurements was analyzed. Aortic disten-

sibilty (AD, 10 -3 mmHg-t) was determined at baseline and at FU. The AD was
defined as the difference between end-systolic and end-diastolic aortic area
divided by the product of brachial pulse pressure (PP) and end-diastolic aortic
area. Aortic area was determined by echocardiography at 4 cm above aortic
valves.
After the FU period the systolic BP decreased significantly in all groups
(-6±14mmHg in group F, -23±17mmHg in group P, -24±16 in group L,
p<0.01), without significant differences between groups. Diastolic BP also de-
creased significantly (-21±13mmHg in group F, -13± 9mmHg in group P and
-14±1 OmmHg in group L) but more in group F (p<0.05). PP decreased signifi-
cantly only in group P and L (p<0.01 vs. basal, p<0.05 vs. F, p:NS P vs. L). AD
increased significantly in group P and L (1.1 ± 0.1 in group P, 1.5± 0.3 in group
L, p<0.01 vs. basal, p<0.05 L vs. P) but not in group F.
Conclusion: felodipine, perindopril and losartan are equally effective antihy-
pertensive drugs in elderly pt. However, the efficacy on the arterial wall seems
to be better for perindopril and losartan. This effect could be mediated through
a decrease in PP and possibly through a direct arterial wall effect for losartan.

P1169 Effects of pravastatin on blood pressure and vascular
reactivity in hypercholesterolemic patients with
borderline hypertension

C. Borghi, M. Veronesi, A. Dormi, E. Cosentino, E. Ambrosioni. St. Orsola
Hospital, Internal Medicine, Bologna, Italy

Objective: Increasing data have shown that 3-hydroxy-3-methylglutaryl coen-
zyme A (HMG-CoA) reductase inhibitors (statins) possess vascular protective
actions beyond their primary cholesterol-lowering effects. The present study
was designed to investigate the effects of two different doses of pravastatin
and a low salt diet on resting and stimulated blood pressure (BP), peripheral
vascular hemodynamic and lipid profile in hypercholesterolemic patients with
borderline hypertension (HC-BHT).
Design and Methods. Nineteen untreated young (age 33.5±5.5 year) HC-BHT
subjects with average office BP=145/88 mmHg were studied at baseline (B),
4 weeks after a low salt diet (LS, NaCI 50-75 mEq/day) and 8 weeks after a
single-blind, randomized treatment with pravastatin 20 or 40 mg/day (P). Each
patient underwent the following determination: office and 24-hour ambulatory
systolic and diastolic BP, forearm blood flow (FBF) and vascular resistance
(FVR) by venous occlusion plethysmography, mental arithmetic (MA) and hand
grip (HG) test, and serum cholesterol (T-Chol, HDL and LDL) levels.
Results: Pravastatin reduced both systolic and diastolic BP in comparison to
B and LS both during day-time and night-time (average 24-hour BP: B=137/88,
LS=136/88, P=131/82 mmHg; p<0.001 P vs. B, LS). The average 24-hour
BP reduction was enhanced in patients treated with the higher dose of P
(40 mg/day 136187 vs. 127/78 mmHg, p<0.01; 20 mg/day 137/88 vs. 133/84
mmHg, p<0.05). Pravastatin also blunted the pressor response to MA and HG,
increased FBF (B=3.4, LS=4.1, P=5.4 ml/min/100 ml; p<0.01 P vs. LS) and
reduced FVR (B=29, LS=23, P=19 units; p<0.01 P vs. LS) in comparison to LS
diet and again the changes were enhanced in patients treated with the higher
dose. Serum cholesterol levels were reduced by P even whether the changes
were only weakly and not significantly related to BP modifications observed
both at rest (Delta DBP Casual/Delta T-Chol, R2=0.02, p=0.647) and in re-
sponse to MA (Delta DBP MA/Delta T-Chol, R2=0.26, p=0.285) and HG (Delta
DBP HG/Delta T-Chol R2=0.09, p=0.304).
Conclusions: These data suggest that statins can significantly improve BP
control in patients with BHT both at rest and in response to various stressful
stimulations. Moreover, BP decline was associated with an enhancement of
the peripheral vasodilator capacity that could contribute to improve BP control.
In particular, the effects of pravastatin seem to be dose-related and only weakly
related to serum cholesterol changes suggesting a direct effect of the drug on
peripheral vascular tone in patients with BHT.
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P1170 Benefit of a treatment strategy based on a very low
dose combination of perindopril and Indapamide in
albuminuric hypertensive type 2 diabetics

S. Halimi 1 , C.E. Mogensen 2 , G. Viberti 3 , E. Ritz°, L. Ruilope 5 ,
G. Jermendys, J. Widimsky 7 on behalf of Investigators and National
Coordinators. 1 Centre Hospitalier Universitaire, Endocrinologie-Diabetologle,
Grenoble Cedex 09, France; 2Aarhus Kommunehospital, Medical Department
M, Aarhus, Denmark; 3Guy's Hospital, Endocrinology, London, United
Kingdom; QLudolf-Krehl-Klinik, Endokrinologie u. Stoffwechsel, Heidelberg,
Germany; 5Hospital 12 de Octubre, Servicio de Nefrologia, Madrid, Spain;
6Magloti ut.89-91, Bajcsy Zsilinsky Korhaz Ill Belosztaly, Budapest, Hungary;
7 Videnska 800, IKEM, Praha, Czech Republic

The objective is to compare the beneficial effect of treatment based on the
very low dose combination Perindopril 2mg/Indapamide 0.625mg (Per/Ind) vs
Enalapril (Ena) on albuminuria excretion rate (AER) regression in hypertensive
type 2 diabetics.
The design was a 12-month, randomised, double-blind, parallel group study.
AER was evaluated on overnight urine collections in central laboratory. Albu-
minuric (20<=AER<500Vg/min) hypertensive (140mmHg<=SBP<180mmHg
and DBP<1 10mmHg) type 2 diabetics (well-controlled: HbAlc<9%) were ran-
domised to Per/Ind or to Ena od. A dose titration by doubling the dosage in 3
steps, from Per 2/Ind 0.625mg to Per 8/Ind 2.5mg or Ena 10mg to 40mg was
permitted after W1 2. Statistical analysis was carried out on the log transformed
values using a Student's- t test after adjustment on the baseline and country,
alpha=2.5%. 481 patients were randomised: 59.1±8.7 years, 61% male.
Results from 457 patients (ITT) have shown a significant higher reduction of
AER in Per/Ind group -42% [-50%;-33%] compared with Ena group -27% [-
37%;-16%](p=0.002).
Both treatments reduced BR. A statistical significant higher decrease in SBP(-
3.01 mmHg) and DBP (-1.54mmHg) was observed in the Per/Ind group. There-
fore, the higher reduction in AER remained significant after adjustment on final
mean BP (MBP) (p=0.007). For each quartiles of final MBP, the residual AER
were always lower with the Per/Ind than with Ena: see Table 1.

Table 1: Final AER according to final MBP

Quartiles of MBP (mmHg) <98.9	 [98.9;103.8[	 [103.8;110.9[ 	 , 	 110.9

Per/Ind (N=227)' n=68 	 n=57 	 n=54 	 n=48
AER(µg/min)** 95%Cl 40.3 [30.6;53.0] 45.4 [34.0;60.6] 42.6 [29.6;61.4] 	 51.5 [35.7;74.2]
Ens (N222)* n=57 	 n=45 	 n=56 	 n=64
AER(µg/min)** 95%Cl 60.9 [42.3;87.8] 51.9 [34.2;78.5] 57.9 [40.4;82.9] 86.1 [63.2;117.3]

'missing values:6 for Per/Ind, 2 for Ena; **AER: Geometric mean

The frequency of adverse events was similar in the two groups. Incidence of
emergent dyskaliemia <3.4mmol/I was 2.5% for Per/Ind vs 1.7% for Ena and
>5.5mmol/l was respectively 3.3% vs 5.5%.
A treatment strategy based on a first line very low dose combination Per
2mg/Ind 0.625mg induces a greater decrease in albuminuria than Ena. The
beneficial effect of the combination may not be explained by BP control alone
and a possible synergistic effect between ACEI Perindopril and diuretic Inda-
pamide may increase target organ protection through pharmacospecific effects.

P1171 Effects of losartan and enalapril at hypotensive and
non-hypotensive doses on cardiac and renal
interstitial matrix in hypertensive rats

D. Guelfi, D. Rizzoni, E. Porteri, I. Sleiman, C. De Ciuceis, G. Boari, E. Agabiti
Rose[. Dept. of Medical and Surgical Sciences, Chair of Internal Medicine,
Brescia, Italy

Hypertension is associated to abnormal accumulation of extracellular matrix
in the heart and in the kidney. Angiotensin 1[ and bradykinin may be involved,
respectively, in the control of extracellular collagen synthesis and degradation.
Thus, ACE inhibitors and angiotensin [I type 1 receptor blockers (ARB) may
have some effect on cardiac and glomerular extracellular matrix.
Objective: To evaluate the effects of an ACE inhibitor, enalapril (ENA) and of
an ARB, losartan (LOS), administered either at hypotensive or non-hypotensive
dosage, on the cardiac and renal interstitial matrix of spontaneously hyperten-
sive rats (SHR).
Methods: One hundred rats were included in the study: 16 SHR were treated
with low-dose (Id, 1mg/Kg/day) ENA, 16 with low-dose (Id, 0.5 mg/Kg/day)
LOS, 16 with high-dose (hd, 25 mg/Kg/day) ENA, 16 with high-dose (hd, 15
mg/Kg/day) LOS, while 18 WKY and 18 SHR were kept untreated (unt). Treat-
ment was given from the 4th to the 12th week of age. Systolic blood pressure
(SBP) was measured non-invasively every week. The left ventricular weight to
body weight (RLVM) and the left + right kidney weight to body weight (RKW)
were measured, and the cardiac and glomerular collagen content was evalu-
ated using Sirius red staining and image analysis.
Results: BP was significantly reduced in SHR ENA hd and in SHR LOS hd,
while no reduction was observed in SHR ENA Id and SHR LOS Id. A signifi-
cant reduction in RLVM was observed in SHR ENA hd and SHR LOS hd. The
cardiac collagen was significantly reduced in SHR ENA hd and SHR LOS hd
as well as in SHR LOS Id. No significant differences in RKW was observed
between groups. However, the collagen content in the glomerular perivascular
space was significantly reduced in all treated groups.

SBP RLVM Cardiac collagen RKW Renal collagen
(mm Hg) (g/Kg) (%) (g/Kg) (units)

WKY unt 157±16 *`* 2.42±0.33 "" 3.3±0.6 "' 6.75±0.60 1792±800
SHR unt 216±25 2.64±0.11 8.20±0.32 6.76±0.38 5724±225
SHR ENA Id 218±18 2.54±0.14 8.25±2.0 6.54±0.35 2524±464

 LOS Id 216±18 2.61±0.15 5.11±0.26 "` 6.73±0.42 1922±777
SHR ENA hd 157±16 ***# 2.15±0.14 "*" 6.54±0.29 *"* 6.70±0.33 1565±304

 LOS hd 184±18 *** 2.23±0.13 *** 4.02±0.48 *"' 6.84±0.38 1248±67 *"
***p<0.001 vs. SHR unt; #=p<0.001 vs. LOS hd

Conclusions: LOS and ENA may have different effects on the interstitial matrix
in different organs.

P1172 Health care resource utilization among patients
starting ACEI and ARB therapy

F.H. Frech, M. Karbachinskiy, K.K. Yokoyama. Novartis Pharmaceuticals
Corporation, Health Economics & Outcomes Research, East Hanover, United
States of America

Medical and pharmacy claims from a database containing more than 2.5 mil-
lion covered lives were examined tGeevaluate the costs of outpatient laboratory
and physician visits, hospitalizations, and ER visits among patients initiating
angiotensin converting enzyme inhibitors (ACEI), angiotensin 1[ receptor block-
ers (ARB), ACEI-diuretic combination, and ARB-diuretic combination.
Continuously enrolled members (1/1/97 to 8/30/99) with at least one ICD-9 di-
agnosis code for hypertension, no claims for antihpertensive drug in 1997, and
at least one claim for an ACEI, ACEI-diuretic, ARB, ARB-diuretic therapy filled
between Jan 1, 1998 and August 30, 1998 were followed for 12 months after ini-
tial prescription fill. Patient demographics, cardiovascular comorbid conditions
and costs of health care utilization (outpatient laboratory and physician visits,
hospitalizations, and ER visits) were assessed.
There were 3,725 ACEI patients, 426 ACEI-diuretic patients, 1,112 ARB pa-
tients, and 302 ARB-diuretic patients identified. The average age of patients in
all groups was similar (57-59). The majority of patients starting ACEI and ARB
were males (51% and 56%, respectively). Patients starting ACEI-diuretic and
ARB-diuretic were mainly females (56% and 53%, respectively). Except for di-
abetes, baseline cardiovascular comorbid conditions were similar for all drug
classes. Diabetes (17.4%) was more prevalent with ACEI patients than were
ARB patients (10.8%) and similarly, for ACEI-diuretic (12.2%) and ARB-diuretic
(5.6%) patients. The average annual total costs of health care utilization per pa-
tient were $2,551 for ACEI versus $2,329 for ARB and $1,665 for ACEI-diuretic
versus $1,411 for ARB-diuretic. Lower cardiovascular and non-cardiovascular
hospitalizations contributed to the lower total health care costs associated with
ARB therapy. When averaged over all groups, hospitalization accounted for
71.8%; outpatient physician visits accounted for 21.3%; ER visits accounted for
2.4%; and outpatient laboratory accounted for 4.5% of the total costs.
This analysis suggests that patients initiating ARB therapy had lower total
health care resource utilization costs one year following initiation of therapy.
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P1173 Remote preconditioning protects the heart by
activating myocardial PKCepsilon - isoform

S. Wolfrum 1 , K. Schneider 2 , M. Heidbreder 2 , J. Nienstedt 2 , P. Dominiak 2 ,

A. Dendorfer 2 . ' University of Luebeck, Medical Clinic II, Lubeck, Germany;
2 University of Luebeck, Institute for Pharmacology, Luebeck, Germany

Myocardial protection can be achieved by brief ischemia-reperfusion of remote
organs, a phenomenon described as remote preconditioning (RPC). Since the
intracellular mechanisms of RPC are not known, we tested the hypothesis that
RPC might activate myo-cardial PKCepsilon - an essential mediator of classical
ischemic preconditioning. Furthermore, we tried to delineate the mechanisms
by which RPC is transduced to the heart with respect to the possible contribu-
tion of kinins and neuronal reflexes.
Methods: Anesthetized rats were ran-domized to undergo either 30min of wait-
ing (controls) or RPC (brief mesenteric artery occlusion followed by reperfu-
sion) in the absence or presence of chelerythrine (5mg/kg), a specific PKC
inhibitor. Myocardial infarct size was measured by TTC staining after 60 min of
coronary artery occlusion followed by 150 min of reperfusion. In separate sets
of experiments RPC was performed with or without pretreatment with HOE1 40,
a selective B2-antagonist or hexamethonium was used to explore the influence
of ganglion blockade on RPC. Translocation of PKCepsilon from cytosol to the
particulate fraction was measured by quantitative im-munoblotting.
Results: RPC significantly reduced infarct size which was completely blocked
by PKC inhibition. RPC shifted the ratio between cytosolic and particu-
late PKCe, an indica-tor for PKC-activation, from 0.95±0.06 in controls to
0.41±0.09 (p<0.05), and this effect was abolished by HOE140. Activation of
PKCepsilon could not be achieved after pretreatment with HEX (0.69±0.06 in
HEX vs. 0.78±0.06 in HEX+RPC).

RPC and PKC.

Conclusions: RPC activates myocardial PKCepsilon through a neuronal and
bradykinin-dependent pathway. We assume that activation of PKCepsilon is an
important step in cardioprotection induced by remote preconditioning.

P1174 Acute reduction of myocardial infarct size by a
HMG-CoA reductase inhibitor is mediated by
endothelial nitric oxide synthase

S. Wolfrum', M. Grimm z, M. Heidbreder 3 , A. Dendorfer 3 , H.A. Katus',
J.K. Liao', G. Richardt 1 . ' University of Luebeck, Medical Clinic ll, Lubeck,
Germany; 2Brigham & Women's Hospital, Department of Medicine, Boston,
MA, United States of America; 3 University of Luebeck, Institute for
Pharmacology, Luebeck, Germany

Background: In addition to their lipid lowering properties, statins improve en-
dothelial function by increasing the activity of endothelial nitric oxide synthase
(eNOS). By this mechanism, we hypothesized that statins may protect the my-
ocardium from ischemic injury.
Methods: Anaesthetised rats underwent 30 min of coronary artery occlusion
(CAO) followed by 180 min of reperfusion. Heart rate and arterial blood pres-
sure were continuously monitored throughout the experiments. Plasma choles-
terol concentrations were determined at the end of the experiments. Infarct
size was measured by TTC staining and expressed as percentage of area at
risk. Myocardial eNOS activity was measured by arginine to citrulline conver-
sion assay. The rats were pretreated for one week either with cerivastatin (0.3

mg/kg/d) or placebo. In one set of experiments L-NAME (15 mg/kg), an inhibitor
of eNOS, was applicated 15 min prior to CAO.
Results: Cerivastatin increased myocardial eNOS activity by 58% (12 ± 1 to
19 ± 2 pmol/mg/min, P<0.05) and decreased infarct size by 49% (59 ± 7% to
29 ± 5%) without affecting hemodynamics or plasma cholesterol levels. Car-
dioprotection and upregulation of eNOS activity were absent in rats co-treated
with L-NAME.
Conclusion: Statins reduce the extent of myocardial necrosis after acute is-
chemia/reperfusion injury by increasing myocardial eNOS activity. Therefore,
statins may protect the heart not only by reducing the incidence of ischemic
events, but also by limiting cell damage during acute myocardial infarction.

P1175 The development of an experimental closed chest
animal model which simulates the clinical spectrum
of chronic regional ischaemic myocardium

C. Dommke 1 , O. Turschner 1 , P. Claus 1 , F Weidemann 1 , E.V. Verbeken 3 ,

B. Bijnens 1 , I.K. De Scheerder 1 , G.R. Sutherland 1 . ' University Hospital
Gasthuisberg, Cardiology Dept., Leuven, Belgium; 'University Hospital
Wuerzburg, Cardiology, Wuerzburg, Germany; 3 University Hospital
Gasthuisberg, Pathology Dept., Leuven, Belgium

There remains a need to establish a closed-chest, closed pericardium, non-
collateralised animal model to mimic the varying clinical substrates associated
with chronic regional ischemia.
Methods: A chronic porcine model was developed in which either a non-
transmural (NTMI) or transmural (TMI) infarct or ischemia could be created by
producing progressive intimal proliferation by implanting a copper-coated steal
stent. Different stent coating protocols were tested. In Group 1 stents were
electroplated for 120 seconds at 100mA current. Group 2 (less coated)-60 sec-
onds at 100 mA. Group 3 (more coated)-60 seconds @100 mA plus 30 sec-
onds at 150mA. In 32 pigs (Group 1-7 pigs, Group 2-18 pigs, Group 3-7 pigs),
stents were implanted in the proximal Cx artery. All received aspirin and clopi-
dogrel to prevent acute stent thrombosis. Weekly ultrasound studies were per-
formed to monitor LV function. After 4-6 weeks, ultrasound Strain/Strain Rate,
angiographic, Positron Emission Tomographic (PET), histopathologic and ves-
sel morphometric data were compared (table).

Echo, histologic and angiographic data

Normal Group NTMI Group TMI Group
(n=8) (n=14) (n=4)

Wall-thickness (mm) 5.1 ± 0.1 * 4.6 ± 0.4 3.5 ± 0.5
LV Diameter (mm) 37 ± 0.8* 42 ± 1.5 50 ± 2.1
StenosisLCx(%) 0±0*# 93±3 99±1
Scar extension (%) 0 ± 0 ` 62 ± 8 ` 100 f 0

LV=left ventricle, LCx=left circumflex artery,*p<0.05 vs Transmural Infarction Group, #<0.05 vs
Nontransmural Infarction Group

Results: Group 1:4 pigs died during week one due to MI and 3 pigs progressed
to severe stenosis (SS, >95%). Since this protocol was too aggressive it was
stopped. Group 2: 4 pigs died from TMI during week one, 11 developed SS and
3 non-severe stenosis (NSS). In Group 3: 1 died from early MI, 2 developed
SS and 4 survived TMI. The 4 pigs with TMI (occluded stents after 4 weeks)
showed poor collateralisation on angio at 8 weeks. Quantitative coronary angffo-
graphic analysis was correlated to stent morphometry. Hibernating or infarcted
myocardium was correctly identified in the "at risk area" by ultrasound findings
and confirmed by PET and histology.
Conclusion: By varying the amount of copper deposited on the stent, it was
possible to bias the resultant ischemic substrate to either NS (Group 2: 14%),
SS (Group 2:61%) or NTMI (Group 3: 57%) with a low mortality of 20% (Group
2+3).

Infarct size reduction by statins.
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P1176 The influence of PK-C inhibition, alfa adrenoreceptors
antagonist and endocardial endothelium damage on
heart contractility in hypoxic conditions

I.Kocic', R. Dworakowski 2 , D. Dworakowska 3 , A. Rynkiewicz 2 ,

J. Petrusewicz 1 . 1 Medical University, Dept. of Pharmacology, Gdansk, Poland;
2Medical University of Gdansk, / Dept. of Cardiology, Gdansk, Poland;
,'Medical University of Gdansk, Dept. of Internal Medicine, Gdansk, Poland

Aim: the aim of present work was to examine the effects of 4-N-benzoyl stau-
rospirine (CGP 41251 - inhibitor of alfa, beta protein kinase C isomers) on the
rat isolated heart contractility under normoxic and hipoxic conditions. Addition-
ally the effects of CGP 41251, alfala-adrenoreceptor antagonist (WB-4101),
alfalb adrenoreceptor antagonist (CEC - chloroethylclonidine) and selective
damage of endothelium on the protection against hypoxia induced by ischemic
preconditioning were examined. Materials and methods: the experiments were
performed on rat isolated left ventricular papillary muscle mounted in organ
bath. Force of contraction (Fc), velocity of relaxation (+dF/dt) and velocity of re-
laxation (-dF/dt) were measured. Isolated heart tissue was perfused with modi-
fied Krebs-Henseleit solution gassed with 95%02; the temperature of perfusate
was 37±0,5C. The papillary muscle was paced using two silver electrodes with
frequency of 0,5Hz. Hypoxia was achieved by perfusion of tissue with substrate
free solution gassed with 95%N2N2 for 60 min. Preconditioning was achieved by
perfusion of tissue with substrate free solution, gassed with 95%N2 and pacing
IHz for 10 min followed by 10 minutes of reperfusion. Results: At concentra-
tions less than 1µM CGP 41251 did not cause any changes in contractility of rat
heart. At concentration 3µM was observed significant positive inotropic effect
(Fc 0,5±0,14mN in control vs 0,71±0,1mN, p<0,05). Pretreatment of papillary
muscle by CGP 41251 at 3µM reduced decreasing of contractility by stimu-
lated hypoxia and reperfusion (Fc 32% of control after hypoxia/reperfusion in
control vs 59%, p<0,05). Preconditioning was not affected by addition of CGP
41251 neither 1 nor 3Mµ on Fc but velocity of relaxation (-dF/dt) was higher
in group treated with CGP 41251 (1,4±0,04 vs 2,5±0,4 mN/s, p<0,01). Pre-
treatment with CEC at 3µM (Fc 84% of control vs 32% in CEC group, p<0,01)
and selective damage of endocardial endothelium induced by fast immersion
of papillary muscle in 0,5% Triton X-100 (Fc 84% of control vs 38% in Triton
group, p<0,01), but not pretreatment with WB-4101 abolished the protective
effects of preconditioning. Conclusions: The results imply that PK-C inhibition
improves contractility of heart under normoxic and hypoxic conditions and does
not alter hypoxic preconditioning in rat papillary muscle. Selective damage of
endocardial endothelium prevented the protection of preconditioning against
hypoxia/reperfusion injury. Alfa lb adrenoreceptors and endocardial endothe-
lium are both involved in triggering of preconditioning in rat isolated heart mus-
cle.

P1177 The role of oxidative stress in alteration of Na-K
ATPase isoform expession in rat heart during
ischaemia-reperfusion

P. Ostadal 1 , A.B. Elmoselhi 2 , I. Zdobnicka 2 , D. Chapman 2 , M. Chappellaz 2 ,

N.S. Dhalla 2 . I University Hospital Motol, Dpt. of Internal Medicine, Prague,
Czech Republic; 2St B. Research Centre, Inst. of Cardiovasc. Sciences,
Winnipeg, Canada

The aim of this study was to assess (a) whether depression of cardiac perfor-
mance and Na-K ATPase activity during ischemia and reperfusion is associ-
ated with alteration in Na-K ATPase isoform expression and (b) whether oxida-
tive stress participates in this alteration. Cardiac performance, enzyme activity,
isoform protein content as well as gene expression were studied in isolated
rat hearts subjected to global ischemia alone (30 min) and global ischemia fol-
lowed by reperfusion (60 min) in the presence or absence of superoxide dismu-
tase plus catalase (SOD+CAT), a potent scavenger of oxyradicals. The effect of
ischemia and reperfusion was compared to infusion with H202 or xanthine plus
xanthine oxidase (XXO). Attenuation of cardiac performance and Na-K ATPase
activity during ischemia and reperfusion was similar to that induced by H202
or XXO. Ischemia and reperfusion caused significant reduction of all alpha and
beta isoform protein content, however, while alpha 2, alpha 3, beta 1, beta 2,
and beta 3 were preserved by SOD+CAT, alpha 1 was reduced only slightly by
ischemia and reperfusion and this decrease was not prevented by antioxidant
treatment. H202 and XXO also depressed all isoforms but alpha 1. Similarly,
mRNA level of alpha 1 was less affected than the other isoforms and was not
protected by SOD+CAT. These results indicate that ischemia and reperfusion
cause alteration in Na-K ATPase isoform expression and that oxidative stress
plays a role in this alteration. Antioxidant treatment improves expression of all
isoforms except alpha 1, which appears to be more resistant to oxidative stress.

P1178 Reduction of myocardial infarct size by a novel indole
derivative with antioxidant and free radical
scavenging properties

I. Andreadou 1 , A. Tasouli 2 , E.K. lliodromitis 2 , I. Steliou 2 ,

A. Tsanitili-Kakoulidoul, T. Siatral, D.T.H. Kremastinos 2 . 'School of
Pharmacy, University, Division of Pharmaceutical Chemistry, Athens, Greece;
2 Onassis Cardiac Surgery Center, B' Cardiology, Athens, Greece

Reactive oxygen species are involved in ischemia (isc)-reperfusion (rep) injury.
The aim of this study was to investigate: a) the antioxidant properties of 3-[(1 H)-
indolylmethyl-4-amino 4,5-dihydro-H,1,2,4 triazolo thione] (C6458) in vitro, b)
the protective ability of this compound against the oxidative damage of the heart
after isc-rep in vivo and c) the potential efficacy of C6458 on the reduction of
the infarct size (IS) in vivo. Methods: The ability of C6458 to scavenge free radi-
cals was tested by the interaction with the 1,1-diphenyl-2-picrylhydrazyl (DPPH)
stable free radical and by the competition with DMSO for OH. The protective
ability of C6458 against oxidative damage after isc-rep was examined in male
rabbits that were subjected to 30 min regional isc and 120 min of rep. C6458
was continuously infused for 30 min starting at the 10th min of isc and ending at
the 10th min of rep at 2 doses (100 µM and 200 KM). The antioxidant activity
was detected by the measurement of malondialdehyde (MDA) formation and
the IS was assessed. Results: C6458 showed significant antioxidant properties
in all the above assays in vitro; it also exerted significant antioxidant activity in
vivo and protected against oxidative damage during isc -rep in both doses. The
levels of MDA produced by C6458 at the dose of 200 µM were significantly
lower from the 1st min of rep compared to the controls, while at 100 µM this
reduction was observed at the 20th min of rep. 200 µM/Kg of C6458 reduced
significantly the IS from 45.4±5.4% to 27.3±3.3% (P<0.05 vs Control). Con-
clusion: The novel antioxidant agent C6458 is protective against the oxidative
damage of the myocardium after isc-rep and reduces IS. This beneficial effect
may be related to its antioxidant and free radical scavenging activity.

P1179 Endothelin-A receptor antagonist LU 135 252 has no
electrophysiological and antiarrhythmic effects
during myocardial ischaemia-reperfusion in dogs

H. Vago 1 , P. Soos 1 , E. Zima 2 , K. Keltai 1 , L. Geller', V. Kekesi 1

A. Juhasz-Nagy 1 , B. Merkely 1 . 'Semmelweis University, Dept. of
Cardiovascular Surgery, Budapest, Hungary; 2Semmelweis University, Dept.
of Cardiovascular Surgery, Budapest, Hungary

Antiarrhythmic role of endothelin-A receptor antagonists during myocardial is-
chemia and reperfusion remains controversial. Moreover electrophysiological
mechanism has not yet been identified. The aim of the study was to investi-
gate the role of endogenous endothelin-1 (ET-1) in the development of ven-
tricular tachyarrhythmias during myocardial ischemia and reperfusion using
endothelin-A receptor antagonist LU 135 252 (LU) in a canine model. LU
(1 mg/kg, n=10) or saline (control, n=10) bolus was injected intracoronary into
the left anterior descending coronary artery (LAD) before the onset of ligation of
this vessel for 30 minutes followed by a 90-minute reperfusion period. Left and
right ventricular monophasic action potentials (MAP) were registrated. Serum
ET-1 and big-endothelin levels were determined from coronary sinus. Results:
There was no difference in hemodynamical parameters and in the left ven-
tricular ischemic mass between the two groups. Total incidence of ventricular
fibrillation (VF) during ischemia anL feperfusion was 40% in control and 50%
in LU group (NS). There was no significant difference in the incidence of sus-
tained tachycardias (VT) and nonsustained VT-s and in the number of ventricu-
lar premature beats between the two groups. During ischemia, MAP duration at
90% repolarization (MAPD90) decreased significantly, while during reperfusion
a significant prolongation of MAPD90 was observed in LAD region similar in
both groups. During reperfusion ET-1 and big-endothelin levels increased sig-
nificantly similar in both groups. ET-1 level increased significantly higher during
ischemia in dogs with VF compared to dogs surviving ischemia and reperfu-
sion (survival vs. VF: control: 15.1±1.3 vs. 15.2±1.3 fmol/ml; ischemia 30':
17.6±1.2 vs. 22±1.6 fmol/ml, p<0.05). Conclusion: Although endothelin level
was increased during reperfusion, LU did not affect the repolarization changes
and did not have antiarrhythmic effect during either ischemia or reperfusion,
probably due to the multifactorial origin of arrhythmias.
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P1180 Cardioprotective effect induced by brief exposure to
nitric oxide before myocardial ischaemia-reperfusion
in vivo

A. Gourine, A. Bulhak, A. Gonon, J. Pernow, P-O. Sj6quist. Karolinska
Hospital, Department of Cardiology, Stockholm, Sweden

Background: Administration of nitric oxide (NO) donors during ischaemia and
reperfusion protect from myocardial injury. It is, however, unknown whether ad-
ministration of an NO donor during a brief period prior to ischaemia protects the
myocardium and the endothelium against ischaemia-reperfusion injury in vivo.
Methods: Anaesthetised pigs were subjected to 45 min ligation of the left
anterior descending coronary artery (LAD) followed by 4 h of reperfusion. In
dose-finding experiments, vehicle or three different doses of the NO donor S-
nitroso-N-acetyl-D,L-penicillamin (SNAP, 0.1; 0.5; 2.5 µmol) were infused into
the LAD during 3 min starting 13 min before ischemia. Infarct size, endothelium-
dependent responses to substance P and myocardial myeloperoxidase activity
were evaluated.
Results: Only the 0.5 µmol dose of SNAP reduced infarct size (from 85±3%
of the area at risk in the vehicle group to 63±3% in the SNAP treated group
(p<0.01). There were no significant differences in haemodynamics between
the vehicle and SNAP groups during ischaemia-reperfusion. Endothelium-
dependent dilatation of coronary microvasculature induced by substance P was
larger in the SNAP group than in the vehicle group. Myeloperoxidase activity
was lower in the ischaemic/reperfused myocardial area of pigs given SNAP
(4.97±0.61 U/g) than in vehicle treated pigs (8.45±0.25 U/g; p<0.05).
Conclusions: Intracoronary administration of the NO donor SNAP for a brief
period before ischaemia reduces infarct size, attenuates neutrophil accumula-
tion and improves endothelial function. These results suggest that NO exerts
a classic preconditioning-like protection against ischaemia-reperfusion injury in
vivo in a narrow concentration range.

P1181 Stress activated protein kinases and ischaemic
preconditioning in vivo

E.K. Iliodromitis', C. Gaitanaki 2 , A. Lazou 3 , A. Zogal, I. Stelioul, I. Beis 2 ,

D.T.H. Kremastinos' . 1 Onassis Cardiac Surgery Center, B' Cardiology,
Athens, Greece; 'University of Athens, School of Biology, Athens, Greece;
3 University of Thessaloniki, School of Biology, Thessaloniki, Greece

There are controversies concerning about the role of the stress activated pro-
tein kinases, p38-MAP and p46/p54 JNKs, in preconditioning (PC). The aim of
this study was to evaluate their effect on infarct size (IS) in different modes of
PC. Anesthetized rabbits were divided in two equal series consisted of 8 groups
each. In the 1st series all the animals were subjected to 30 min ischemia (isc)
of the heart and 2 hours reperfusion (rep) with one of the following interventions
before isc: Control to no intervention, 1 PC to one cycle of 5 min isc/10 min rep,
3PC to three cycles 5 min isc/10min rep and the Aortic Clamp group (AoC) to a
5 min mechanical obstruction of the aorta with hypertensive response and 10
min rep which simulated PC. Four more groups, called Gd-Control, Gd-1 PC,
Gd-3PC and Gd-AoC were respectively subjected to the previous manipula-
tions but they additionally received the stretch blocker gadolinium (Gd); the IS
was evaluated. In the 2nd series of experiments, 8 groups of animals were
subjected to the same protocol as in the 1st up to the 20th min of isc when
the hearts were harvested for p38-MAPK and JNKs assessment. Results: The
IS was 42.0±4.4% in Control and 14.2±3.4%, 12.9±3.0%, 15.9±3.3% respec-
tively in 1PC, 3PC and AoC (P <0.01 vs Control). Gd did not change IS in
Gd-Control (46.2±6.7%), Gd-1 PC (16.9±4.2%) and Gd-3PC (15.2±3.7%) but
only in Gd-AoC (46.9±4.5%, p<0.01 vs AoC); p38-MAPK, p46 and p54 were
respectively activated 3.5 to 4.5-fold, 7 to 11-fold and 6 to 7-fold above the con-
trol values, independently of the way of PC. The addition of Gd returned the ac-
tivation of these proteins to baseline values. Conclusion: PC with isc or aortic-
clamping are equally effective in reducing the IS and in activation of stress
proteins. Although Gd significantly decreases their activation it does not abro-
gate the beneficial effect of ischemic PC on IS. Thus, p38-MAP and p46/p54
JNKs are involved but with no critical role in the protective mechanism of PC.

P1 1 82 ! Calcium channel blockade reduces
glibenclamide-induced deleterious effects on
arrhythmia appearance and diastolic function in
conscious sheep

H. del Valle, J.A. Negroni, E.C. Lascano. Universidad Favaloro, Fisiologia,
Farmacologia y Bioqulmica, Buenos Aires, Argentina

Introduction: Second generation sulfonylurea compounds have been shown
to exert deleterious cardiovascular effects in laboratory and clinical practice.
Although the exact mechanism is not fully known, it has been postulated that
the KATP channel blockade is the most plausible explanation since KATP chan-
nels protect against ischemia-reperfusion damage by reducing Cat overload.
At present it is not known whether sulfonylureas affect arrhythmia appearance
and diastolic mechanical function during ischemia and reperfusion and whether
their effects might be due to a Cat* overload mechanism.

Material and Methods: 23 Hampshire Down sheep underwent a 12 min is-
chemia followed by 1 h reperfusion after being randomly ascribed to one of the
following groups: a) control (C, n=8), b) glibenclamide 0,4mg/Kg 30 min be-
fore ischemia (n=8) and c) glibenclamide plus diltiazem (n=7), same as b) with
diltiazem (40 micro g/Kg) infused 10 min before ischemia. Arrhythmia appear-
ance and severity were evaluated according to the Lambeth convention and
Bernauer's severity index (BSI) while diastolic function was assessed by cal-
culating % radial compliance variations (RC) during ischemia and reperfusion
with respect to the basal value considered as 100%.
Results: glibenclamide worsened RC during ischemia (52±4.3 vs C= 76±3.4,
p<0.05) and reperfusion (75±5.1 vs C= 100.2±2.6, p<0.05) and resulted in an
increase of BSI (9±0.8 vs C: 4±0.3, p<0.01). Interestingly, the addition of dil-
tiazem was capable of eliminating both pro-arrhythmic (BSI: 3,5±0.4, p<0.01)
and pro-stunning effect of glibenclamide during ischemia (RC: 77±4.3, p<0.05)
and reperfusion (RC: 98±2.7p<0.05).
Conclusions: calcium channel blockade eliminates glibenclamide-induced ar-
rhythmias and diastolic dysfunction. This seems to corroborate that KATP chan-
nel blockade determines Cat* overload injury accounting for the deleterious
cardiovascular actions of sulfonylureic compounds.

P1183 Induction of IEX-1, an NFkappaB-dependent gene that
controls hypertrophy, by hypoxia and myocardial
infarction

G.W. De Keulenaer, E.O. Weinberg, R.T. Lee. Partners Research Facility,
Cardiology, Cambridge, United States of America

We previously identified the immediate early growth and survival related gene
IEX-1 as a biomechanically regulated gene in vitro and in vivo (De Keule-
naer et al., Circ Res 2002). In cardiomyocytes, IEX-1 is an NFkappaB target
gene and negatively regulates hypertrophy, suggesting that IEX-1 participates
in ventricular remodeling. In the present study, we tested the hypothesis that
IEX-1 is involved in ischemic cardiomyopathy in vitro and in vivo. Using an in
vitro model of neonatal cardiomyocytes exposed to hypoxia (1% 02), Northern
analysis demonstrated that IEX-1 expression rapidly increased within 2 hours
of hypoxia reaching a maximum at 8 hours, whereas VEGF expression only
increased after 24 hours of hypoxia. Induction of IEX-1 was consistent with a
2 fold increase of NFkappB activity by hypoxia (1% 02, 1 hour), as quantified
by NFkappB-dependent luciferase activity. To further extend these in vitro ob-
servations, male FVB mice underwent coronary ligation, and myocardial IEX-1
expression was analyzed by in situ hybridization and immunohistochemistry.
Interestingly, IEX-1 transcripts were detected in the infarct border zone, but not
in the infarct region or in intact myocardium. Furthermore, when samples were
analyzed by immunohistochemistry, a similar distribution of IEX-1 protein in
the infarct border zone was observed, with a specific localization in cardiomy-
ocytes. In conclusion, in the present study we demonstrated induced expres-
sion of the NFkappaB-target gene IEX-1 in hypoxic cardiomyocytes in vitro and
in the infarct border zone in vivo. We postulate that IEX-1 may participate in
early remodeling after myocardial ischemia.

P1184 Improved endothelial and myocardial function by an
ETNB receptor antagonist during ischaemia and
reperfusion via a NO-dependent mechanism

A. Gonon, D. Erbas, J. Pernow. Karolinska Hospital, Stockholm, Sweden

Endothelin (ET) receptor antagonists protect from ischaemia-reperfusion injury.
We hypothesized that the the cardioprotective effect of the dual ETA/ETB re-
ceptor antagonist bosentan during ischaemia and reperfusion is related to nitric
oxide (NO) bioavailability.
Method: Buffer-perfused rat hearts were subjected to 30 min ischaemia and 30
min reperfusion. At the onset of ischaemia the hearts received 3 ml of vehicle,
bosentan (10µM), the NO synthase inhibitor L-NNMA (100µM), the combina-
tion of bosentan and L-NMMA or the combination of bosentan, L-NMMA and
the NO substrate L-arginine (1 mM). The NO levels in the coronary effluent were
analyzed.
Results: The recovery of myocardial function was poor in the vehicle group. Ad-
ministration of bosentan resulted in significantly improved myocardial contrac-
tile function during reperfusion. The recovery of rate-pressure product (left ven-
tricular x heart rate) was 65±9% in the bosentan group compared to 25±6%
in the vehicle group (P<0.001). The improved myocardial function induced by
bosentan was inhibited by co-administration with L-NMMA (39±8% recovery in
rate-pressure product; P<0.05 vs. bosentan). Addition of L-arginine restored
the cardioprotective effect of bosentan. The recovery of NO release during
reperfusion was better preserved in the bosentan group than in the vehicle
group (63±10% vs. 39±6%; P<0.01). The endothelium-dependent vasodilator
adenosine diphosphate increased coronary flow by 18±9% at the end of reper-
fusion in the bosentan group, whereas it reduced coronary flow by 7±5% in the
vehicle group (P<0.001).
Conclusion: The dual ETA/ETB receptor antagonist bosentan preserves en-
dothelial and cardiac contractile function during ischaemia and reperfusion via
a mechanism dependent on maintained NO production.
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P1185 Absence of PK-C loses cardioprotection induced by
preconditioning in mice

B. Metzler, J. Mairl, Y. Hue, M. Leitges 3 , O. Pachinger', Q. Xu 2 .'University
Hospital Innsbruck, Dept of Cardiology, Innsbruck, Austria; 2St George's
Hospital Medical School, Dept of Cardiological Sciences, London, United
Kingdom; 3Max-Planck-Institute, Experimental Endocrinology, Hannover,
Germany

Background: Ischemic preconditioning confers cardiac protection during sub-
sequent ischemia-reperfusion, in which protein kinase C (PKC) is believed to
play an essential role. Most of our knowledge concerning the role of PKCs in
preconditioning comes from studies using a variety of PKC inhibitors, and some
controversy exists especially concerning the involvement of PKC isoforms.
Methods: In the present study we investigated the role of PKCdelta (PKCd) in
preconditioning using PKCd-knockout mice generated in our laboratories. Both
PKCd-/- and PKCd+/+ mice underwent three cycles of 5-minute left descending
artery occlusion/5-minute reperfusion followed by a 30-minute occlusion and 2-
hour reperfusion.
Results: In wildtype mice serum concentrations of creatine kinase-MB were
higher than those in PKCd-deficient mice induced by 30-min ischemia and 2-
hour reperfusion. Preconditioning of wildtype mice significantly reduced serum
levels of creatine kinase-MB (p<0.05). Unexpectedly, about 3-fold enhanced
release of cardiac damage markers in PKCd-deficient mice was observed
(CK-MB, 1376±286 vs. 5021±355; p<0.001). Histological analysis of car-
diac tissues revealed that preconditioning treatment resulted in less cardiac
damage in PKCd+/+ mice, but traumatic injury in PKCd-/- mice. The damage
score was significantly decreased in wildtype mice after preconditioning, while
markedly cardiac damage in PKCd-/- mice was found. Furthermore, precondi-
tioning treatment resulted in significantly increased 02- production in hearts of
PKCd+/+ mice, and no changes in PKCd-/- animals, indicating the involvement
of PKCd-dependent free radical induction.
Conclusions: Our findings demonstrated that PKCd is essential for the cardiac
protective effects of preconditioning, implicating the importance of PKCd as a
target for therapy.

P1186 Heart rate reduction and negative inotropism exert
contrasting cardioprotective effects during
exercise-induced ischaemia and stunning in dogs

X. monnet, P. Colin, B. Ghaleh, A. Biz6, J.F. Giudicelli, A. Berdeaux.
Ddpartement de Pharmacologie, INSERM E 00 01, Le Kremlin-Bicetre,
France

The effects of heart rate (HR) reduction induced either by the selective If chan-
nel inhibitor ivabradine or the beta-blocker atenolol were assessed on exercise
(Ex)-induced myocardial ischemia and stunning in 7 dogs chronically instru-
mented to measure left ventricular (LV) wall thickening (Wth) and coronary
blood flow (CBF). Coronary artery stenosis was set up to suppress the in-
crease in CBF during a 10 min treadmill Ex. When administered before Ex,
HR was similarly reduced by ivabradine and atenolol at rest (-18%) and during
Ex (-28%) vs saline. During Ex under saline, LVWth dramatically decreased
from 29±4% to 2±1% in the ischemic zone. This depression was strongly lim-
ited with ivabradine (LVWth=10±3%, p<0.05 vs saline) and further reduced
by atenolol (LVWth=17±4%, p<0.05 vs saline and ivabradine). After comple-
tion of Ex, ivabradine significantly reduced the severity of myocardial stunning
whereas atenolol failed to improve LVWth vs saline. Interestingly, when admin-
istered after the end of Ex, the intensity and severity of myocardial stunning
was still strongly reduced by HR reduction with ivabradine and this effect dis-
appeared when HR reduction was abolished by atrial pacing. In contrast, ad-
ministration of atenolol after the end of Ex was unable to improve myocardial
dysfunction and importantly, LVWth was further severely depressed vs saline.
In conclusion, this study confirms the beneficial role of HR reduction during
myocardial ischemia. Importantly, it also demonstrates the interest of a selec-
tive bradycardic agent devoid of negative inotropic activity rather than a beta-
blocker in the management of myocardial stunning.

P1187 Histochemical and ultrastructural characterisation of
arrhythmogenic cellular substrate in ischaemic pig
heart

N. Tribulova', L. Okruhlicova', S. Goetzfried 2 , S. Sass 2 , S. Thomas',
T. Podzuweit 2 , M. Manoach 3 . ' Institute for Heart Research, Slovak Academy
of Sciences, Bratislava, Slovakia; 2Max-Planck-Institute, Department of
Experimental Cardilogy, Bad Nauheim, Germany, - I Tel Aviv University,
Department of Physiology, Tel Aviv, Israel

Pig heart by its size, coronary anatomy, presence of M cells and intramural
Purkinje fibers as well as susceptibility to ischemia/reperfusion-induced lethal
arrhythmias is close to human heart, thus useful for the study of arrhythmoge-
nesis. Since survival of endocardial Purkinje fibers after myocardial infarction
was shown to be highly arrhythmogenic in dog heart, the aim of this study was
to reveal by in situ enzyme histochemistry and examination of ultrastructure the

anatomic substrate that could underlie electrical instability of the ischemic pig
heart.
Methods: Experiments were performed on anaesthetized landrace pigs (32-40
kg b.w.). The heart was subjected to 90 min of left coronary occlusion followed
by 30 min reperfusion. At the end of experiments transmural tissue blocks from
the left ventricle containing ischemic, border and nonischemic area were frozen
in liquid nitrogen for histochemistry. Small tissue blocks from epi-, mid-, and
endo-cardium of all three regions were fixed with 2.5% glutaraldehyde for ultra-
structure examination.
Results showed besides ordinary contractile cardiomyocytes and Purkinje
fiber also presence of "transitional cells" in midmyocardium that likely corre-
spond to electrophysiologically detected M cells. Importantly, these cells and
particularly Purkinje fibers in mid- and subendocardium revealed reversible
ischemia-related subcellular alterations different from majority of irreversibly
injuried contractile cardiomyocytes. In correlation with these findings, in situ
histochemistry revealed abolished glykogen-dependent phosphorylase activity
in ischemic area, while still persistent in Purkinje fibers and small islands of
cardiomyocytes. Moreover, coronary occlusion followed by reperfusion induced
marked heterogeneity in activity of all selected enzymes as well as heterogene-
ity of subcellular alterations, within a border zone.
Conclusion: The results indicate that preserved viability of specialized con-
ducting cells spanning severely ischemic ventricular wall can underlie anatomic
substrate for electrical disturbances facilitating re-entry that consequently in-
crease of susceptibility of the pig heart to ischemia- and reperfusion- induced
lethal arrhythmias.

P1188 Complete abolishment of increased myocardial
ischaemia-reperfusion injury conferred by
hypercholesterolemia through inhibition of caspase-1
cascade

T.D. Wang 1 , C.C. Cheng 2 , W.J. Chen 3 , Y.T. Lee 2 .'National Taiwan University
Hospital, Internal Medicine (Cardiology), Taipei, Taiwan, Province of China;
2National Taiwan University Hospital, Dept. of Internal Medicine (Cardiology,
Taipei, Taiwan, Province of China; 'National Taiwan University Hospital,
Emergency Medicine, Taipei, Taiwan, Province of China

Objective: Hypercholesterolemia is associated with greater myocardial
ischemia-reperfusion injury, in which apoptosis and inflammation-mediated
necrosis both play a key role. Caspase-1 is involved in the activation of both
apoptosis and inflammation, through the intermediate of interleukin-1 b(IL-1 b).
In this study, we examined whether pharmacological inhibition of the caspase-1
cascade, using Ac-YVAD.cmk, after myocardial ischemia have greater protec-
tive effects on myocardial ischemia-reperfusion injury in diet-induced hyperc-
holesterolemic rabbits.
Methods and results: Sixty male New Zealand White Rabbits, fed with stan-
dard chow or chow supplemented with 1% cholesterol for 8 weeks, were sub-
jected to 30 minutes of left circumflex artery occlusion followed by 4 hours
of reperfusion. An intravenous bolus of Ac-YVAD.cmk (1.6 mg/kg) or vehi-
cle was given 20 minutes after coronary occlusion in each group. The in-
farct size (% of risk region) was significantly greater in cholesterol-fed rab-
bits than in normally fed ones (41±6% vs. 26±3%, P=0.003). Postischemic
administration of Ac-YVAD.cmk markedly decreased infarct size from 26±3%
to 12±2% in normally fed rabbits (P=0.005) and from 41±6% to 14±2% in
cholesterol-fed rabbits (P<0.001). lye-the ischemic non-necrotic area, the per-
centage of TUNEL-positive cardiprnyocytes was significantly greater in vehicle-
treated cholesterol-fed rabbits, compared with normally fed ones (39.0±2.3%
vs. 15.5±0.8%, P<0.001), whereas treatment with Ac-YVAD.cmk markedly re-
duced the percentage of TUNEL-positive cardiomyocytes from 15.5±0.8% to
2.2±0.1 % in normally fed rabbits (P<0.001) and from 39.0±2.3% to 2.2±0.1 %
in cholesterol-fed rabbits (P<0.001). Although myocardial IL-1b levels and ac-
tivity of both caspase-1 and caspase-3 in the ischemic area were significantly
higher in vehicle-treated cholesterol-fed rabbits compared to normally fed ones,
Ac-YVAD.cmk treatment resulted in a reduction not only of IL-1 b and caspase-
1, but also of caspase-3 in both normally fed and cholesterol-fed rabbits. Fur-
thermore, no differences in IL-1 b levels and activity of caspase-1 and caspase-
3 were observed between Ac-YVAD.cmk-treated normally fed and cholesterol-
fed rabbits.
Conclusion: This study demonstrates that injection of a selective caspase-1
inhibitor after myocardial ischemia completely abolished the detrimental effect
conferred by hypercholesterolemia on myocardial ischemia-reperfusion injury
by attenuating both necrotic as well as apoptotic cell death pathways through
inhibition of IL-1 b production and activation of caspase-1 and caspase-3.
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P1189 The postischaemic functional recovery of the
myocardium is reduced by endogenous endothelin-1

M.E. Beyer', T. Hovelborn 1 , M. Fischer 2 , H.M. Hoffmeister 3 . tMedizinische
Universitaetsklinik, Abt Ill, Tuebingen, Germany; 2Medizinische
Universitaetsklinik, Abt II, Regensburg, Germany; 3Staedtisches Klinikum,
Cardiology, Solingen, Germany

Elevated plasma levels of the potent vasoconstrictor Endothelin-1 (ET-1) were
observed in patients with coronary heart disease. The release of this peptide
from the damaged endothelium may play a role in the initiation and mainte-
nance of myocardial ischemia. This study examines the ETA-receptor medi-
ated role of endogenous endothelin on postischemic myocardial function after
prolonged hypoperfusion.
Methods: In an isolated rat heart model after 3h hypoperfusion (15% of preis-
chemic coronary flow) followed by 2h reperfusion postischemic left ventricular
functional recovery was determined (isovolumic steady state hemodynamics:
LVP, dP/dtmax; maximal inotropic response: max LVP, max dP/dtmax). The ef-
fect of ET conversion inhibition by phosphoramidon (PHOSPH, 2 Rmol/I) and
of ETA-blockade by BQ 610 (0.8 Rmol/I) during hypoperfusion was compared
to saline controls (NaCI).
Results: 2h of reperfusion after hypoperfusion causes a partial functional re-
covery. This recovery is significant better after ECE-inhibition or after ETA-
blockade.

coronary flow LVP dP/dtmax max LVP max dP/dtmax

PHOSPH 57.7±4.1 58.2±2.5# 61.9±3.7# 73.3±10.3 74.1±17.0
BQ 610 54.1±5.0 56.0±2.58 54.8±2.81 85.1±5.6* 84.5±6.3
NaCI 49.3±2.4 36.5±2.1 41.1±1.1 58.6±5.6 59.1±13.5

Mean ± SEM in % of preischemic values after 2h of reperfusion; *=p<0.05, 1=p<0.01,
#=p<0.001 vs. NaCI-group.

Conclusions: 2h after termination of hypoperfusion reperfused myocardium
profits from ECE-inhibition or ETA-blockade during the prolonged period of hy-
poperfusion. This indicates that the postischemic functional recovery is reduced
by endogenous ET-1 via ETA-receptors.

P1190 Low blood pressure during reperfusion reduces
coronary flow and increases myocardial infarct size

E. Tsolakis, C. Charitos, K. Siafakas, A. Eleftheriou, A. Rapti, S. Drakos,
A. Ntalianis, J. Nanas. Dpt of Clinical Therapeutics, University of Athens,
Athens, Greece

Objective: The purpose of this study was to examine the effect of low blood
pressure during reperfusion on the extent of myocardial infarction and on coro-
nary blood flow (CBF) in an occlusion/reperfusion experimental model.
Methods: Twenty seven open chest pigs (22-35Kgr) underwent occlusion (0)
of the middle left anterior descending coronary artery (LAD) for 1 hour followed
by reperfusion for 2 hours. During reperfusion the animals were assigned to
two groups; Continuous nitroglycerin infusion and fluid infusion at the appropri-
ate rates were used to maintain mean arterial pressure (MBP) > 80mmHg in
Group I (n=13) versus 60-75mmHg in Group II(n=14). The LAD coronary arte-
rial flow was measured by transit time flowmetry and the hemodynamics and
the distal to 0 coronary arterial pressures, were recorded before the 0 of the
LAD and throughout the experiment. Blood pressure, heart rate, right and left
atrial pressures were continuously monitored, and at the end of 3 hours, the
infracted myocardium of the left ventricle was determined and expressed as
the percentage of the myocardium at risk.
Results: There were no significant hemodynamic differences between the two
groups before or during the LAD occlusion. During reperfusion the MBP was
89.9±3.3mmHg in Group I vs 68.7±2.5mmHg in Group II (p=0.000). In Group
I the infracted myocardium was 50.3±4.3% of the myocardium at risk and in
Group II 69.4±7.2% (p=0.000). During reperfusion the CBF in Group I was
significantly higher than than in Group II. The CBF normalized to control level
was follows: at first min 3.51±1.11 vs 2.24±1.29, p=0.097, at 5 min 2.94±0.34
vs 1.55±0.74, p=0.004, at 15 min 2.57±0.60 vs 1.24±0.74, p=0.01 1, at 60 min
2.01±0.69 vs 1.18±0.40, p=0.002, and at 120 min 1.41±0.88 vs 0.86±0.47,
p=0.114 in Group I vs II respectively.
Conclusion: Low blood pressure during reperfusion increases the extent of
myocardial infarction. This effect is most likely due to greater impairment of the
coronary circulation accompanying the low blood pressure during reperfusion.

P1191 The protective effect of isosorbide dinitrate on
cardiac mitochondria during ischaemia is not
mediated by nitric oxide

P. Monteirol, S. Silva, J.P. Moura 2 , A. Duarte 2 , A. Moreno 2 , L. Gongalves 1 ,

L.A. Providencia 1 . t Coimbra University Hospital, Cardiology Dept., Coimbra,
Portugal; 2 Center for Neuroscience of Coimbra, Coimbra, Portugal

Nitrates are one of the drugs more frequently used in the treatment of myocar-
dial ischemia. Their anti-ischemic effect seems to be mediated by nitric oxide.

The aim of our study was to determine if the Isosorbide Dinitrate's (IDN) pro-
tective effects on the cardiac mitochondrial metabolism are also mediated by
the release of nitric oxide.
We used an ex-vivo global myocardial ischemia model, with the use of a Lagen-
dorff perfusion system. Forty Wistar rat's hearts were divided in 4 experimental
groups - A (180 minutes of perfusion, with a Krebs modified solution), B (60
minutes of perfusion with the same solution, followed by 120 minutes of is-
chemia), C (as in B, but in the presence of IDN 1 mM) and D (as in B, but in the
presence of IDN 1 mM and an nitric oxide synthase inhibitor: L-NAME 100µM).
Mitochondria were isolated and used to evaluate the activity of complexes I, II-
III and IV of the mitochondrial respiratory chain (MRC), using their metabolic
substrates (Glutamate/Malate, Succinate and Ascorbate/TMPD). The parame-
ters evaluated were: Respiratory Control Ratio (RCR), 02 consumption during
state 3 of mitochondrial respiration (S3), Maximal Mitochondrial Membrane's
Electrical Potential (Delta Psi), Phosphorylative Lag Phase (PLP), Energetic
Charges (EC) and Enzymatic Activities (EA) of each of the MRC complexes.
In the conditions studied, IDN decreased significantly S3 and was able to re-
duce the PLP to all the substrates considered; regarding Delta Psi, the result
was globally positive, but only statistically significant when Glutamate/Malate
was used. Values of EC, RCR and EA of Complexes I and IV were not sig-
nificantly altered, while the EA of Complexes II-III was statistically superior to
that of the ischemic group. In the group treated with L-NAME, the results were
similar to those of the IDN group.
Results:

Groups/Parameters IDN (Group B) IDN + L-NAME (Group C) p value (B vs. C)

Delta Psi (Glutamate/Malate) 98±1.5% 93.6±1.6% p=n. s.
PLP (Succinate) 120.6±19.8% 111.1±18.5% p=n. s.
EC (Glutamate/Malate) 81.9±5.2 % 74.6±8.3% p=n. s.
EA (Complexes ll-III) 343.5±35.3% 369.9±26.4% p=n. S.

Note: Values are expressed as % of control (Group A)

In conclusion, our study demonstrate that the cytoprotective effects of IDN on
cardiac mitochondrial metabolism are not mediated by the release of nitric ox-
ide.

P1192 Calcitonin gene related peptide mediates
cardioprotection after remote preconditioning

S. Wolfrum 1 , J. Nienstedt 2 , M. Heidbreder 2 , K. Schneider 2 , P. Dominiak 2 ,

A. Dendorfer 2 . f University of Luebeck, Medical Clinic 11 Lubeck, Germany;
2 University of Luebeck, Institute for Pharmacology, Luebeck, Germany

Objective: Brief ischemia-reperfusion periods of remote organs protect the
heart from a pro-longed ischemic injury. Kinins and neuronal reflexes including
sensory nerves contribute to the transduction of such remote preconditioning
(RPC) to the heart. Because calcitonin gene related peptide (CGRP) is a well
known mediator of sensory neurons we tried to delineate whether CGRP a)
protects the heart from ischemic injury, b) is involved in cardioprotection after
RPC, and c) leads to an activation of myocardial protein kinase C (PKC) e, a
possible candidate for intracellular signal transduction of RPC.
Methods: Anesthetized rats pretreated with CGRP (0.03 nmol/kg) were sub-
jected to 30 min of coronary artery occlusion followed by 150 min of reperfu-
sion. Myocardial infarct size (IS) was measured by TTC staining and expressed
as percentage of the area at risk (AAR). In separate experiments, RPC was
achieved by brief mesenteric artery occlusion followed by reperfusion, in the
presence or absence of CGRP8-37 (3 nmol/kg), a selective CGRP receptor an-
tagonist. Rats either under-went myocardial infarction or PKCe was measured
in myocardial membranes and cytosol by quantitative immunoblotting.
Results: IS/AAR% was significantly reduced in rats that received CGRP
(28±4%) as compared with those receiving saline (65±5%). RPC significantly
reduced infarct size (26±2%) and shifted the ratio between cytosolic and par-
ticulate PKCe, an indicator for PKC-activation, from 0.54±0.05 in controls to
0.21±0.03 (p<0.05). Infarct size reduction was abolished and PKC activation
was significantly attenuated by CGRP8-37.

CGRP reduces infarct size.

Conclusions: CGRP protects the heart from ischemic injury and is involved in
RPC, presumably by activating myocardial PKCe.
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P1193 Remodeled myocardium: a new concept in heart
failure

S.L. Moainie, T.S. Guy, J.H. Gorman III, B.M. Jackson, R.C. Gorman.
University of Pennsylvania, Division of Cardiothoracic Surgery, Philadelphia,
United States of America

Introduction: Coronary artery disease is the leading cause of heart failure.
Chronic ischemic syndromes (hibernating and stunned myocardium) have been
identified and contribute to myocardial dysfunction. Most patients however de-
velop heart failure insidiously after an acute MI without any further ischemic
insults, suggesting that the infarct initiates a myopathic process in normally
perfused myocardium.
Methods: In 6 sheep, 8 piezoelectric transducers were sutured within the my-
ocardium of the long axis of the anterior wall of the left ventricle (LV). This
allowed measurement of contraction in discrete segments of LV myocardium.
Two weeks following instrumentation previously placed coronary snares were
tightened, producing an antero-apical MI of 23% of the LV mass. Sonometric
and hemodynamic data are collected pre-infarct and at 30 minutes, 2, 5 and
8 weeks postinfarction. Serial microsphere injections are performed at the 2, 5
and 8 week studies. Myocardial specimens are obtained using the sonometric
transducers as markers thus allowing direct correlation of perfusion and func-
tional data.
Results: Contractility in the infarct stopped immediately postinfarction and did
not recover. The myocardium outside the infarct remained normally perfused
throughout the study. Contractility of myocardium adjacent to the infarct de-
creased after the infarction. This hypocontractile region expanded and became
more dysfunctional during the study period, despite unchanged perfusion. The
table below presents percent change in contraction as compared to baseline
in the remote, remodeled and infarcted myocardium at 30 minutes, 2 weeks, 5
weeks, and 8 weeks postinfarction.

Timepoint Post-infarction Remote Remodeled Infarct

30 minutes 29.9% 46.2% -182.6%
2 weeks 66.1% 25.2% -158.6%
5 weeks 46.6% -31.6% -188.0%
8 weeks 14.9% -96.8% -163.5%

Conclusions: Postinfarction ventricular remodeling initiates a myopathic pro-
cess in the noninfarcted myocardium that is initially localized to the region ad-
jacent to the infarct but progressively expands to involve increasing amounts of
normally perfused myocardium.

P1194 Interleukin-2 inhibition improves left ventricular
function after induction of experimental myocardial
infarction

C. Tschoepe 1 , M. Koch 2 , M. Scheeler 2 , S. Dhayat 2 , N. Dhayat 2 ,

M. Noutsias 2 , M. Pohl 2 , H.-P. Schultheiss 2 .'Benjamin Franklin
Univ.-Hospital, Dept. of Cardiology, Berlin, Germany; 2Benjamin Franklin Univ.
Hospital, Cardiology Dept., Berlin, Germany

Cardiac ischemia is accompanied with an increase in pro-inflammatory cy-
tokines including interleukine-2 (IL-2).However, the role of IL-2 after induction
of myocardial infarction (MI) is not known. We investigated the effect of an
interleukin-2-fusion-protein (IL-2-IgG2b fusion protein) on ventricular function
after induction of MI in a rat model.
Male Sprague-Dawley rats were submitted to a permanent occlusion of the left
descending coronary artery or to a time-matched sham operation. Six hours
before induction of MI rats were treated with a specific 11-2-fusion-protein or
with vehicle and continued in a daily dose of 330µg for each animal (n=8 per
group). 24h, 6 days or 3 w after operation, a Millar-tip-catheter was placed in
the LV and LV pressure (LVP) and contractility (LVdp/dt max) were determined
in anaesthetised and ventilated in open-chest animals. Finally, hearts were ex-
cised immediately for immunhistochemical examinations regarding IL-10 and
collagen expression.
We found a decrease in LVP and contractility 24h (LVP: 56.8±2.4 vs. 80.9±4.2
mmHg; dp/dt max: 2620±158 vs. 3617±245 mmHg/sec; P=0.05) and 6d (LVP:
52.3±3.8 vs. 76.9±2.4;dp/dt max: 4423±261 vs. 2527±153 mmHg/sec; P =
0.05) after induction of MI compared to sham operated animals The impaired
cardiac function was improved in animals treated with a IL-2-fusion-protein 24h
post infarction (LVP: 72.8±3.6 mmHg; dp/dt max 3187±376 mmHg/sec). This
improvement was also seen 6 d and 3 w after induction of MI. Improvement of
LV function correlated with a reduction in cardiac IL-1 [3 and collagen expression.
No differences regarding the size of the infarcted area in the MI groups could
be detected.
We present the first data for a selective blockade of 11-2 providing a significantly
improvement of left ventricular function in experimental MI.

P1195 Macrophage migration inhibitory factor as a
redox-sensitive cytokine in cardiomyocytes

M. Takahashi', Y. Ogata 2 , S. Uenoz, H. Mano 3 , J. Nishihira 4 , U. Ikeda 2 ,

K. Shimada 2 , E. Kobayashi 1 . 1 Jichi Med. School, Organ Replacement Res.,
Minamikawachi-machi; 2Cardiology3 Functional Genomics, Jlchi Med. School,
Tochigi; °Hokkaido Univ. Sch. of Medicine, Central Res. Inst., Sapporo, Japan

Macrophage migration inhibitory factor (MIF) plays a pivotal role in the control
of inflammatory responses. Accumulating evidences indicate that inflammatory
responses is associated with ischemic heart diseases. However, little is known
about the MIF in the myocardium. We investigated the MIF production in pa-
tients with acute myocardial infarction (AMI), and the MIF's expression and role
in the myocardium in vitro. MIF plasma levels were markedly elevated on day
1 and then decreased on days 7-21, but the levels on days 7 and 14 were still
significantly higher than those in normal subjects. In contrast, although MIF lev-
els in the supernatant of cultured peripheral blood mononuclear cells (PBMCs)
from patients on day 1 after the occurrence of AMI showed no significant in-
crease compared with those from normal subjects, the levels increased signifi-
cantly on days 7-14. These findings suggest that the MIF production in patients
with AMI differ between the acute and subacute stages of AMI by necrotic car-
diomyocytes and activated mononuclear cells, respectively. To further investi-
gate the MIF's expression and role in cardiomyocytes, we used cultured neona-
tal rat cardiac myocytes and showed that MIF production and mRNA expression
were stimulated in response to hypoxia and hydrogen peroxide (H202), but not
to angiotensinll, endothelin-1, interleukin-1, or tumor necrosis factor. H202-
induced MIF production increased in a time- and dose-dependent manner and
was completely abolished by the presence of catalase. The H202-induced MIF
production was completely inhibited by the PKC inhibitor GF1 09203X, partially
inhibited by the tyrosine kinase inhibitor herbimycin A, and uninhibited by cal-
cium chelation or phorbol ester-sensitive PKC down-regulation. This suggests
that H202-induced MIF production is mediated by an atypical PKC isoform.
Furthermore, DNA microarray analysis revealed that 52 genes were preferen-
tially expressed in response to MIF Of these, the MIF-induced expression of
glutathione S-transferase (GST), lipopolysaccharide-induced CXC chemokine
(LIX), and insulin-like growth factor-binding protein (IGFBP-3) mRNAs was con-
firmed by RT-PCR analysis. These findings suggest that MIF is expressed by
the cardiomyocytes in response to redox stress, and provide new insight into
the pathological role of MIF in AMI.

P1196 T4 pretreatment and ischaemic preconditioning have
additive cardioprotective effect possibly mediated by
p38 MAPK attenuation during ischaemia

I. Paizis ' , C. Pantos', V. Malliopoulou t E. Karamanoli 1 , P. Moraitis ' ,
D. Varonos 1 , D.V. Cokkinos 2 . 'Univ of Athens, Pharmacology, Athens;
2Onassis Cardiac Surgery Center, 1st Cardiology Dept., Athens, Greece

Introduction: Long-term thyroxine administration has been shown to protect
the heart agaist ischaemic injury. This cardioprotection is associated with ac-
celeration of ischaemic contracture (IC) and decreased activation of p38 MAPK
during ischaemia and reperfusion. Ischaemic preconditioning (PC) is another
cardioprotective mechanism that lowers preischaemic glycogen levels and thus
accelerates IC. p38 MAPK attenuation has also been implicated in the pro-
tection conferred by PC. We investigated whether these two cardioprotective
mechanisms exert an additive effecf and whether this effect is associated
with further decrease in activation of p38 MAPK in response to ischaemia-
reperfusion (I/R) in the isolated rat heart.
Methods: Male Wistar rats were treated with L-Thyroxine (25ig/100g) subcu-
taneously once daily for 14 days (THYR) while normal rats treated with normal
saline served as controls (NORM). The isolated hearts were perfused in the
Langendorff mode and were subjected to the following protocols: 1) 20 min of
stabilisation followed by 20 min of zero-flow global ischaemia (I), NORM(I), n=4
and THYR(I), n=4 2) 20 min of stabilisation followed by 20 min of I and 45 min
of R, NORM(I/R), n=6 and THYR(I/R), n=6 3) 20 min of stabilisation followed
by two cycles of PC (3min I, 5min R, 5min I, 5min R) and then 20 min of I,
THYR-PC(l), n=4 and 4) 20 min of stabilisation followed by PC, 20 min of I
and 45 min of R, THYR-PC(I/R), n=6. The postischaemic recovery of function
was assessed by the recovery of left ventricular developed pressure (LVDP)
expressed as % of the initial value (LVDP%). The acceleration of ischaemic
contracture was assessed by the time to peak IC in min (Tmax). The levels of
phosphorylated and total p38 MAPK were measured by Western blot analysis.
Results: LVDP% was 37.2(4.5) in NORM(I/R), 54.9(5.5) in THYR(I/R) and
77.9(4.5) in THYR-PC(I/R), p<0.05 between all groups. Tmax was 18.6(0.7)
min in NORM(I/R), 12.4(0.4) min in THYR(I/R) and 6.1(0.6) min in THYR-
PC(I/R), p<0.05 between all groups. Phosphorylated p38 MAPK was 1.9 fold
higher in NORM(I) than in THYR(I), p<0.05 and 3.3 fold higher in THYR(I) than
in THYR-PC(I), p<0.05. At the end of the reperfusion period phosphorylated
p38 MAPK was 1.7 fold higher in NORM(I/R) than in THYR(I/R), p<0.05 while
there was no significant difference between THYR-IR and THYR-PC-IR.
Conclusion: Thyroxine pretreatment and ischaemic preconditioning have ad-
ditive cardioprotective effect. This protection might be due to profound attenu-
ation of p38 MAPK activation during sustained ischaemia.
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P1197 Myocardial protection via delta-opioid receptor
activation in the isolated working rabbit heart

U. Sunderdiek', F Nickell, B. Korbmacher 3 , S. Schmitz-Spanke 3 , E. Gams 3

J.D. Schipke 2 . ' University Duesseldorf, Thoracic and Cardiovascular Surgery,
Duesseldorf, Germany; 2 University Hospital, Research Group Experimental
Surgery, Duesseldorf, Germany; 3 University Hospital, Thoracic and
Cardiovasc. Surgery, Duesseldorf, Germany

Objective: Delta-opioid receptors are known to mediate natural hibernation
and are involved in ischemic preconditioning. In an experimental model of is-
chemia and reperfusion the protective capacity of the synthetic delta-opioid
receptor agonist D-Ala(2)-D-Leu(5) enkephalin (DADLE) was assessed, and it
was compared with the capacity of mannitol, a potent non-specific free-radical
scavenger. In addition, the protection after administration of both agents was
assessed.
Methods: 28 isolated, blood-perfused working rabbit hearts were subjected to
20 min of normothermic ischemia followed by 60 min of normothermic reper-
fusion. Rabbit hearts were pre-treated with DADLE (D, 440 nM, n=8), mannitol
(M, 8.5 mM, n=7), or a combination (D+M, n=8). The postischemic functional
recovery of the hearts and troponin T (TnT) concentration were determined.
Results: Pre-treatment with DADLE alone and in combination with mannitol re-
duced significantly ischemic contracture by 21 % and 58%, respectively. Postis-
chemic recovery of aortic flow, when compared with non-treated hearts, was
significantly improved (D 60.7% ± 11.0% and M 67.8% ± 14.3% and D+M
69.0% ± 14.2% of preischemic baseline). Myocardial oxygen consumption was
also improved after pre-treatment compared with untreated hearts (D 76.7% ±
8.6% and M 80.8% ± 6.3% and D+M 79.0% ± 7.3% of preischemic baseline; p
< 0.05), as well as an external efficiency index (stroke work/MVO2; D 76.7% ±
9.5% and M 84.8% ± 6.3% and D+M 71.0% ± 8.2% of preischemic baseline; p
< 0.05). With DADLE pre-treatment, early postischemic TnT release was lower
than M and control (0.28 ± 0.11 vs. 0.38 ± 0.09 vs. 0.48 ± 0.12 ng/mI at 60
min reperfusion; p < 0.05).
Conclusions: We provide experimental evidence that functional protection
is effectively mediated via pharmacologic activation of delta-opioid receptors
or scavenging oxygen-derived radicals (mannitol) in isolated, blood-perfused,
working rabbit hearts. Since the combination of both protective agents did not
provide an additional effect, we suggest that both protective measures act via
a common pathway, e.g. attenuation of oxidant stress. Pre-treatment with DA-
DLE reduces more effectively ischemic cellular injury, i.e. TnT degradation, and
further adds to postischemic functional recovery.

P1198 Reduction of myocardial infact size by fluvastatin

C.P. Tiefenbacher, T. Bleeke, J. Kapitza. Univ. of Heidelberg, Cardiology,
Heidelberg, Germany

Endothelial dysfunction with a decreased availability of NO is causatively in-
volved in the development of reperfusion injury not only by the reduction of
endothelium-dependent vasodilation but also by an increased expression of
cellular adhesion molecules resulting in enhanced extravasation of activated
neutrophils. Statins have been shown to improve endothelial cell function by in-
creasing the availability of NO. We, therefore, hypothesized that statin therapy
decreases myocardial infarct (MI) size and neutrophil extravasation.
Methods: In an in situ perfused rat heart model, MI was induced by ligation
of the left coronary artery (LCA) for 50min, followed by 60min reperfusion. My-
ocardial blood flow (MBF; hydrogen clearance) and regional myocardial func-
tion (MF; pulsed doppler) were measured continuously during the experiments.
MI size was determined by TTC staining and expressed as infarcted area/area
at risk. Fluvastatin (fluva, 100µg/kg) was given as continuous intravenous infu-
sion starting 20min before the ligation. Neutrophil extravasation was measured
by determination of myeloperoxidase activity (MPO). The effect of fluvastatin
on NO production was investigated in HUVEC.
Results: Fluva significantly attenuated the decrease of MF and reduced in-
farct size without influencing the reduction of MBF (control: MF 9.1%, Mlsize
70.5%, MBF 1.8ml/min/g; fluva: MF 11.8%, Mlsize 53.6%, MBF 1.9ml/min/g. In
addition, MPO activity was significantly reduced in the fluva-treated group. In
HUVEC, fluva increased cGMP production by 2fold.
Conclusion: These data indicate that exogenous substitution of fluvastatin re-
duces the size of myocardial infarction by attenuating neutrophil extravasation
and possibly by increasing the availability of NO. We, therefore, conclude that
statins may be helpful in the prevention of reperfusion injury.

P1199 Cross-talk between nitric oxide and cyclooxygenase
metabolic pathways in HUVEC

C. Vassalle, V. Lubrano, C. Domenici, A. L'Abbate. Institute of Clinical
Physiology, CNR, Pisa, Italy

Introduction: It is well known that endothelium is involved in the control of
vascular integrity and function through the release of both vasodilators, such
as nitric oxide (NO), prostacyclin (PGI2) and prostaglandin E2 (PGE2) and
vasoconstrictors. The possibility that vessel homeostasis may be maintained

through a compensatory mechanism between different metabolic pathways has
been proposed. However, the existence of a cross talk between endothelial
PGs and NO release has not been completely clarified. Our aim was to evalu-
ate the interaction between NO and prostaglandins (PGs) release in HUVEC,
human umbelical vein endothelial cells. Methods: Medium samples were as-
sayed for nitrite/nitrate (NOx) assay (Griess Reaction, Cayman), endothelial
NOSynthase quantification (EIA assay, R&D System) and L-citrulline (colon-

metric assay based on its reaction with diacetyl monoxime), as markers for NO
release. In addition prostaglandin E2 (PGE2) and 6-keto prostaglandinFlalfa
(PGF1a, metabolite of PGI2) quantification (EIA assays, Cayman) were eval-
uated as indicator of COX activity. Six experiments were performed for each
24 hour treatment. Results: L-arginine 100 and 250 µM increased both NOx
(mean±SE: from 22.8±1.6 to 28.95±2.7, 38±4cells µM/100000 cells, p<0.01)
and 6-ketoPGFla medium levels (from 648.8±59.5 to 1519.2±233.6 and
2291.4±293.8 pg/100000 cells, p<0.01). Exposure to sodium nitroprusside
25 µM induced a significant increment in 6-ketoPGF1a levels (852.5±169.3
pg/100000 cells, p<0.05). 6-ketoPGFla and PGE2 medium levels were not
affected by NG-monomethyI-L-argfnine (L-NMMA) treatment (250, 500, 750,
1000 RM; 336.2±90.1, 583.9±59, 452.4±86.8 and 692.3±106.1 pg/100000
cells, and from 273.2±30.6 to 250.4±29, 238.5±20.1 and 244.3±48.5,
227.4±37.6 pg/100000 cells, respectively). INDO 30 and 100 RM signifi-
cantly enhanced NOx (37±6.44 and 42.3±6.29 µM/100000 cells, p<0.05
and p<0.01) and citrulline levels (from 253.4±27.3 to 438±81.4, p<0.05 and
478.8±75.5 µM/100000 cells, p<0.01, respectively). In addition, eNOS pro-
duction was significantly enhanced following INDO 100 µM (from 94.6±18.8 to
177.5±32.1 µM/100000 cells, p<0.05). Conclusion: Enhanced NO bioavailabil-
ity significantly increased PGs levels, indicating that the mechanism of action
of NO may be partially mediates by vasodilatatory PGs. Inhibition of PGs pro-
duction with indomethacin, was compensated by the enhanced release of NO.
By contrast, inhibition of NOS with L-NMMA did not affect PGs release, that fail
to compensate reduced NO levels.

P1200 Atrial natriuretic peptide and NO show cyclic
guanosine-monophosphate increasing and
vasodilating effects in human coronary bypass grafts

A. Lercher', J. Fersterer', S. Holzmann 2 , J. Bonatti 3 , R. Mittermair 3 ,

D. Hofer 3 , J. Mair 4 , B. Puschendorf' . 'Med. Chemistry and Biochemistry,
Innsbruck, Austria; 2Pharmacology and Toxicology, Graz, Austria; 3Cardiac
Surgery, Innsbruck, Austria; 4 Cardiology, Innsbruck, Austria

Objectives: Natriuretic peptides show vasodilatory and antiproliferative effects
and therefore, may be protective when applied to human coronary bypass
grafts. In this study we wanted to demonstrate that bypass grafts can be stim-
ulated by natriuretic peptides, and that there is a direct link between cyclic-
guanosine-monophosphate(cGM P)-concentration and functional relaxation.
Methods: We used remnants of the internal mammary artery (IMA) and the
saphenous vein (SV) of 27 patients (median: 71 years) undergoing coronary by-
pass grafting. 49 rings of the IMA and 29 rings of the SV were tested using the
organ bath set-up (Hugo-Sachs-Electronics, Freiburg, Germany). Rings were
precontracted with 30 nM U46619 (a thromboxane agonist), and relaxation in
response to 300 nM atrial natriuretic peptide (ANP), 300 nM C-type natriuretic
peptide (CNP), and 0.1 mM 3-morpholino-sydnonimine (sin-1, a NO liberating
substance) was measured by isometric force and calculated in % changes in
tension. Rings and supernatant were collected at the end of the experiment to
determine intra- and extracellular cGMP concentration by a radioimmunoassay
(Amersham, Vienna, Austria).
Results: Controls of the IMA showed sponaneous relaxation of 9.3% at the end
of the experiment, whereas the SV remained fully contracted. However, intra-
and extracellular cGMP-concentrations were similar. In the IMA, ANP and sin-
1 caused significant and comparable relaxation (64% and 61%, respectively;
p<0.001 each) compared with control rings. Furthermore, there was a signifi-
cantly increased intracellular production of cGMP in these rings (p=0.001 each)
compared with control rings. Additionally, extracellular cGMP concentration was
significantly increased after ANP stimulation (p=0.002) of the IMA. CNP did not
cause any significant relaxation or cGMP production in the IMA. In the SV, sin-1
caused significant relaxation (36%; p<0.001) and significantly increased intra-
(p=0.005) and extracellular (p=0.01 1) cGMP concentration compared with con-
trols. ANP and CNP had no significant effects on the SV. Moreover, the IMA
produced significantly higher intracellular concentrations of cGMP after ANP
and sin-1 stimulation compared with the SV (p<0.01 each).
Conclusion: ANP and NO seem to have strong vasodilating and cGMP-
stimulating effects on the internal mammary artery, whereas only NO shows
these effects in the saphenous vein. CNP appears to be less effective on both
vessels.
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P1201 Natriuretic factors suppress plasminogen activator
inhibitor type-1 expression in human preadipocytes

A. Zirlik 1 , S. von Saldern 2 , C. Bode 1 , T.K. Nordt 1 . 'University of Freiburg,
Cardiology and Angiology, Freiburg, Germany; 2 District Hospital Offenburg,
Plastic Surgery, Offenburg, Germany

Background: Human adipose tissue and particularly its preadipocyte cell frac-
tion produce a substantial amount of plasminogen activator inhibitor type-1
(PAI-1), known to contribute to the development of cardiovascular disease. Lit-
tle is known about natural factors regulating PAI-1 expression in adipose tissue.
The present study examines the effect of the atrial natriuretic factor (ANF) and
the C-type natriuretic peptide (CNP) on PAI-1 expression in primary cultures of
human preadipocytes.
Methods: Human preadipocytes were prepared from subcutaneous abdomi-
nal adipose tissue by collagenase digestion. The cells in primary culture were
exposed to selected concentrations of ANF 1-28 and CNP 22 (10 nM, 100
nM, 1000 nM) in the presence and absence of transforming growth factor-beta
(TGF-beta), a cytokine known to stimulate PAI-1 synthesis in adipose tissue.
Results: Incubation with 10 nM, 100 nM, and 1000 nM ANF reduced basal
PAI-1 expression in the conditioned media by 5%, 18%, and 7%. Similarly,
CNP downregulated PAI-1 protein concentration by 28%, 23%, and 18% (n=6,
p<0.05 each). Stimulation with TGF-beta resulted in a 10-fold increase of basal
PAI-1 production. Again, 10 nM, 100 nM, and 1000 nM of ANF suppressed
stimulated PAI-1 levels by 20%, 22%, and 5%. The same concentrations of
CNP reduced PAI-i synthesis by 46%, 36%, and 22% (n=6, p<0.05 each). Ex-
pression of the PAI-1 gene as assessed by rt-PCR suggest a transcriptional
regulation of PAI-1 expression by ANF and CNP.
Conclusion: ANF and CNP reduce both basal and TGF-beta stimulated PAI-
1 expression in human preadipocytes. These observations suggest that both
peptides are important natural regulators of PAI-1 synthesis in adipose tissue,
and, thereby, are likely to be involved in vascular disease.

P1202 Platelet- leukocyte aggregation under shear stress:
different involvement of selectins and integrins

H. Hu 1 , D. Varon 2 , S. Schulman 3 , P. Hjemdahl 1 , N. Lit. tKarolinska Hospital,
Division of Clinical Pharmacology, Stockholm, Sweden; 2Hebrew University
Medical Centers, Department of Hematology, Jerusalem, Israel; 3Karolinska
Hospital, Division of Hematology, Stockholm, Sweden

Background: Platelets and leukocytes can form heterotypic aggregates in
vivo, and mutually influence their functions. However, it has not been defined
how shear force in the blood stream influences platelet-leukcoyte aggregation
(PLA).
Methods: Hirudinized whole blood was stimulated with vehicle or agonists (10
µM ADP or 0.1 µM fMLP) under different levels of shear stress (200, 500, 1000
and 1800 S(-1)), using a cone-and-plate(let) analyzer. PLA and platelet-platelet
aggregate (PPA) formation, as well as platelet P-selectin and leukocyte CD1 1 b
expression were monitored by whole blood flow cytometry.
Results: Shear stress per se increased platelet P-selectin expression, leuko-
cyte CD1 1 b expression, and PLA formation. More obvious effects on PLA for-
mation were seen with lower shear stress. For example, PLAs were increased
from 5.3±0.3% to 12.3±1.5% at 500 S(-1), but only to 8.2±0.7% at 1800 S(-
1). Increased heterotypic aggregation was mainly seen among monocytes and
neutrophils (from 12.4±2.2 to 38.8±8.3% and from 5.7±1.7 to 14.4±3.5% by
500 S(-1) shear stress, respectively), but not in lymphocytes. ADP markedly
increased platelet P-selectin expression (1.8±0.3% to 32.0±3.6%) and thus
PLA formation (from 5.3±0.2 to 15.5±3.9%). ADP-induced PLA was, how-
ever, reduced by >=500 S(-1) shear stress (9.6±0.6% at 500 S(-1)). fMLP
markedly increased leukocyte CD11b expression (1.1±0.2 to 3.4±0.5), but
did not increase PLA formation (5.3±0.3 without and 5.6±0.4% with fMLP).
In fMLP-stimulated samples, PLA formation was enhanced by shear stress
(18.2±4.2% at 500 S(-1)). P-selectin blockade by MAb 9E1 abolished PLA for-
mation induced by shear stress, ADP, or fMLP. In contrast, GPllb/Illa blockade
by c7E3 enhanced shear-, ADP-, and fMLP-induced PLA formation, presum-
ably by blocking PPA formation and thus increasing the availability of single
activated platelets for PLA formation.
Conclusions: Shear stress enhances PLA formation. P-selectin-mediated
bridging is necessary to initiate PLA formation, but only supports a loose con-
jugation, which can be dispersed by high shear stress. GPIIb/Illa-fibrinogen-
CD11b bridging increases the stability of heterotypic conjugation.

P1203 Determinants of soluble P-selectin as a marker of
platelet activation in 1316 patients with atrial
fibrillation

D.S.G. Conway', L.A. Pearce 2 , B.S.P. Chins, R.G. Hart 2 , G.Y.H. Lip'. 'City
Hospital Birmingham, University Department of Medicine, Birmingham, United
Kingdom; 2University of Texas at San Antonio, San Antonio, Texas, United
States of America

Introduction: Abnormal indices of platelet activation have been described in
atrial fibrillation (AF), in keeping with a prothrombotic state. However, platelet
activation in AF may reflect the presence of underlying atherosclerotic disease
rather than increased thromboembolic risk.
Methods: We measured plasma soluble P-selectin (sP-Sel) levels by ELISA in
1315 participants enrolled in the Stroke Prevention in AF (SPAF) III trial, and
related sP-sel to conventional risk factors for atherosclerosis and stroke in AF.
Results: Results from univariate analysis are shown in Table 1.

Clinical Factor 	 Clinical Factor 	 Clinical Factor 	 p
Present	 Absent

Age <75 years 34(13) 34(13) 0.4
Male 35(14) 31 (12) <0.001
Hypertension 34)14) 34(12) 0.7
Prior Cerebral Ischaemia 32111) 34(14) <0.01
Peripheral Vascular Disease 39)13) 34(13) <0.001
Diabetes 36 (15) 34(13) 0.01
Heart Failure 34(12) 34(13) 0.6
Prior Myocardial Infarction 35(11) 34)14) 0.1
Serum Cholesterol <median (201 mg/dl) 34 (13) 34 (14) 1.0
Current Smoking 38(14) 34)13) <0.01
Moderate-Severe Left Ventricular

Dysfunction 33(12) 34(11) 0.5

Univariate Associations Between Atherosclerotic and Thromboembolic Risk Factors and
Plasma sP-sel Levels (values in pg/ml expressed as mean(sd))

Factors independently associated (adjusted r2 = 4%) with plasma sP-sel
level following multivariate analysis were male sex (increased, p<0.001), cur-
rent smoking (increased, p=0.01), peripheral vascular disease (increased,
p<0.001), diabetes (increased, p=0.01) and prior cerebral ischemia (de-
creased, p=0.002). There was no difference in sP-sel between those at "high',
"moderate" and "low" risk of stroke (SPAF III risk criteria, p=0.3) nor between
different antithrombotic therapies (p=0.09).
Conclusion: Among patients with AF, plasma levels of sP-sel were higher in
association with four major atherosclerotic risk factors, whereas lower or unaf-
fected by many thromboembolic stroke risk factors. Platelet activation in AF is
likely to reflect generalised atherosclerotic disease and may not play a major
role in thromboembolism.
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P1204 Evaluation of thrombomodulin and platelet activation
products in patients undergoing PTCA. Effects of per
os L-Arginine

A.S. Perpinia 1 , T. lyras 2 , N.A. Michelakakis 3 , A. Stergiou 3 , E. Rentoukas 3 ,

S. Hantziara 3 , K. Politi 3 , A.A. Zacharoulis 3 . t Poliklinic Hospital, Cardiology,
Athens, Greece; 2 0 Palmos Diagnostic Center, Markopoulo- Mesogeas,
Greece; 3Athens General Hospital, Cardiology, Athens, Greece

Introduction: Endothelial denudation during PTCA causes the aggregation
and activation of platelets, resulting in the release of intracellular substances,
which induce proliferation and migration of smooth muscle cells in the neoin-
tima of the vessel wall. This process may lead to acute or subacute thrombo-
sis and later restenosis. Experimental data have shown that Nitric Oxide (NO)
inhibits platelet aggregation and activation. The aim of our study was to eval-
uate the possible beneficial effects of per os L-Arginine, a precursor of NO,
on plasma levels of forth Platelet Factor (PF4), b-Thromboglobulin (BTG) and
Thrombomodulin (TM).
Methods: We examined 63 male pts (aged 56.5±7.6 years) undergoing elec-
tive PTCA, not treated with Ilb-Illa inhibitors. L-Arginine was given in a dose of
21 gr per day, starting 3 days before, up to 1 month after PTCA, to 37 randomly
selected pts (group-1). The rest 26 pts received placebo (group-2). All pts were
put on conventional treatment for PTCA. Blood samples were taken from each
patient immediately before and after PTCA, after 24 h, 1 month and 6 months
(samples (0), (1), (2), (3) and (4) respectively)and PF(iu/ml),BTG(iu/ml) and
TM(ng/ml)were estimated.
Statistical analysis with ANOVA was performed, using STATISTICA package.
Results: There were no statistically significant differences in basic character-
istics and in the values of all 3 substances before PTCA between group-1 and
group-2.

Significant Differences

PF(3) BTG(2) BTG(3) BTG(4) TM(1) TM(2) TM(3)

GROUP-1 86.7±21 220.4±13 218.3±22 222.9±13 27.7±5 29.3±6 29.6±6
GROUP-2 96.9±10 231.7±12 230.9±6 230.8±9 23.6±4 22.9±6 23.4
F 4.85 11.49 7.63 6.59 11.6 15.89 17.26
p 0.031 0.001 0.007 0.012 0.001 0.000 0.000

Conclusions: Oral L-Arginine favorably affects plasma levels of forth Platelet
Factor, Thromboglobulin and Thrombomodulin in male pts undergoing elective
PTCA, suggesting a protective role against acute or subacute thrombosis and
restenosis.

P1205 Point-of-care measurement of platelet function before
angioplasty strongly predicts early MACE and late
TVR

S. Steinhubl 1 , J. Saucedo 2 , D. Sane 3 , P. Berger 4 , D. Moliterno 5 , J. Tcheng 6 ,

D. Kereiakes 1 . ' Wilford Hall Medical Center, Cardiology, Lackland AFB, TX;
2 University of Arkansas, Cardiology Dept., Little Rock AR; 3 Wake Forest
University, Cardiology Dept., Winston-Salem NC; °Mayo Clinic, Cardiology
Dept., Rochester MN; 5 Cleveland Clinic Foundation, Cardiology Dept.,
Cleveland OH; 6Duke University, Cardiology Dept., Durham NC, 7 The Lindner
Center, Cardiology Dept., Cincinnati OH, United States of America

Baseline platelet activation correlates with early thrombotic complications of
PCI as well as the need for TVR but is of limited clinical utility due to the need
for specialized testing. The Ultegra-RPFA is a simple, point-of-care assay ap-
proved for use in monitoring platelet function in patients treated with GPIIb/Illa
antagonists that also quantifies the patient's baseline platelet function.
Method: As part of the GOLD study, baseline Platelet Activation Units (PAU)
were measured using the Ultegra-RPFA in 500 patients undergoing a percuta-
neous coronary intervention with the adjunctive use of a GPllb/Illa antagonist.
Complete data out to 7 months were available in a subset of 197 abciximab-
treated patients, with the incidence of early MACE (death, Ml, urgent TVR) and
late TVR analyzed with respect to baseline platelet function.
Results: Baseline platelet func-
tion ranged from 52 to 471 PAU
(median 234). Patients with the
lowest PAU values at baseline,
consistent with more activated
or "exhausted" platelets, had a
significantly greater risk of early
MACE, as well as late TVR, than
those paitents with highest base-
line PAU levels (figure).
Conclusion: These results con- 

Relationship of PAU to MACE and TVR.

firm that increased levels of platelet activation prior to PCI are associated with
an increased risk of both early MACE and clinical restenosis, and confirm that
this can now be easily determined utilizing a simple point-of-care assay. Rou-
tine platelet function monitoring may help to optimize the future use of more
expensive therapies designed to minimize MACE or prevent restenosis.

P1206 Platelet activation induced by acute coronary
thrombosis and transient occlusion is related to an
increased risk of early reocclusion

M. Mirabet, D. Garcia-Dorado, J.A. Barrabes, A. Massaguer, F Padilla,
L. Trobo, J. Soler-Soler. Hospital General Vail d'Hebron, Servicio de
Cardiologla, Barcelona, Spain

Platelet activation and circulating platelet-leukocyte aggregates have been de-
scribed during acute coronary syndromes and may have prognostic signifi-
cance. It is uncertain to what extent the increased platelet activation in these
patients reflects a baseline status or is a consequence of the acute coronary
event. In the present study, we investigated the changes in platelet activation
induced by acute coronary thrombosis and transient occlusion, and their asso-
ciation with early coronary reocclusion in swine.
Methods: Twelve thiopental-anesthetized, open-chest Large-White pigs were
subjected to catheter-induced coronary injury followed by a 48-min occlusion
and two hours of reperfusion. Coronary blood flow was continuously monitored
with a transit time flow meter. Five animals had coronary reocclusion (four dur-
ing the first 30 min of reflow). Femoral venous blood was obtained at several
time points of the experiment, the expression of P-selectin by platelets and
granulocytes was assessed by flow cytometric analysis, and its association with
the occurrence of reocclusion investigated.
Results: At baseline, the percentage of P-selectin-positive cells was low, and
similar in animals with and without reocclusion. Platelet activation occurred dur-
ing the experiment, and the levels were directly associated with the occurrence
of reocclusion (table). The higher percentage of P-selectin-positive granulo-
cytes in animals with reocclusion remained significant (P=0.01 6) after adjusting
for the effect of time.

PLA+ GR+

baseline 15 min R 90 min R baseline 15 min R 90 min R

No reocclusion 2.4 (0.5) 2.6 (0.5) 2.5 (0.5) 1.7 (0.5) 3.3 (0.9) 6.0 (1.3)
Reocclusion 3.7 (0.6) 3.0 (0.4) 4.610.61* 2.2 (0.8) 10.4 (3.9) 19.9 (7.5)'

PLA+ and GR+, percentages (SE) of platelets and granulocytes, respectively, positive for P-
selectin; R, reperfusion; *P_,0.05 with respect to animals without reocclusion.

Thus, acute coronary thrombosis with transient occlusion promotes platelet ac-
tivation. Higher levels of platelet activation are associated with early coronary
reocclusion, suggesting a cause-effect relationship.

P1207 Evaluation of the role of COX-1 and COX-2 in
prostacyclin production in the perfused senescent rat
heart

A. Ishihata t , T Ogaki 2 , M. Sakai 1 , A. Tezuka 1 , Y. Katano 2 . t Physiology,
ITheoretical Nursing Pathophysiology, Yamagata-shi, Yamagata University
School of Medicine, Japan

Background and Objectives: The impaired production of nitric oxide plays a
pivotal role in aging-related endothelial dysfunction. In contrast, we have re-
cently reported that the production of prostacyclin is increased in the aged rat
heart. We also reported that COX-1 was increased, while prostacyclin receptor
expression was not significantly changed. However, involvement of COX-2 in
the increased prostacyclin production is not clarified yet. In the pathologic con-
ditions such as inflammation and endotoxin shock, induced COX-2 may play
an important role. Therefore, we tried to evaluate the role of COX-2 as well as
COX-1 in the age-related changes in prostacyclin production.
Methods: Young (2-3 months old) and senescent (27-30 months old) male
Fischer 344 rats were used. Hearts were isolated and Langendorff-perfused
with constant pressure (75 cm H2O) at 37°C. Coronary flow, heart rate,
left ventricular pressure and its first derivatives were measured. Prostacyclin
was measured with the coronary effluent by enzyme-immunoassay for 6-keto
PGFlalpha. Gene expressions of COX-1 and COX-2 were quantitated by real-
time RT-PCR. Expressions of COX-1 and COX-2 enzymes were analyzed by
Western blot. Localization of COX proteins were investigated in tissue sections
immunohistochemical ly.
Results: Endothelin-1 induced a potent vasoconstriction and increased the
prostacyclin production. The production was greater in senescent than young
rat. Pretreatment with non-selective COX inhibitor diclofenac and selective
COX-1 inhibitor resveratrol inhibited the response. On the other hand, selec-
tive COX-2 inhibitors (nimesulide and NS-398) did not significantly attenuate
the prostacyclin production. Gene expression of COX-1 and prostacyclin syn-
thase mRNA was significantly higher in senescent aorta, while COX-2 mRNA
did not show significant change. Western blot analysis revealed that COX-1 ex-
pression was upregulated in the senescent aorta, but the level of COX-2 was
not changed. Immunohistochemical analysis showed that COX-1 immunoreac-
tivity localized in the coronary artery and aorta was stronger in the senescent
rat, but COX-2 expression was faint even in the senescent rat.
Conclusion: These results suggest that COX-1 was involved in the increased
production of prostacyclin in the senescent rat heart. However, COX-2 did not
seem to play an regulatory role for prostacyclin production in the aging-process.
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P1208 Psychological stress induces acute increases in
monocyte-platelet, neutrophil-platelet and
leukocyte-platelet aggregates in healthy men

A. Steptoe' , K. Magid', S. Edwards', L. Brydon 1 , Y. Hong 2 ,

J.D. Erusalimsky 2 . ' University College London, Epidemiology and Public
Health, London, United Kingdom; 2 University College London, Centre for
Cardiovascular Biology, London, United Kingdom

Background: Circulating monocyte-platelet and neutrophil-platelet aggregates
have emerged as sensitive markers of in vivo platelet activation. We assessed
the impact of acute psychological stress on monocyte-platelet, neutrophil-
platelet. Lymphocyte-platelet and total leukocyte-platelet aggregates in healthy
men.
Methods: Participants were 36 healthy nonsmoking men aged 30-59 years.
Psychological stress was induced by performance of two challenging be-
havioural tasks (colour-word interference and mirror tracing). Blood was drawn
at baseline, immediately following tasks, and at 30 and 75 minutes post-stress,
and aggregates were analysed using flow cytometry. Results are expressed as
the proportion of each cell type aggregated to platelets. Cardiovascular and
subjective stress responses were also monitored.
Results: There were significant increases following stress in monocyte-
platelet, neutrophil-platelet, lymphocyte-platelet and total leukocyte-platelet
aggregates (table). Note that the leukocyte-platelet value is not equal to the
sum of the aggregates of leukocyte subsets, since cell types vary in prevalence.
The highest levels of aggregates were not recorded immediately post-stress,
but 30 min later, and values had returned to baseline by 75 min. The increase
in neutrophil-platelet and leukocyte-platelet aggregates correlated with the
stress-induced increase in systolic blood pressure (r = 0.43 and 0.38, P <
0.025). The increase in monocyte-platelet and neutrophil-platelet aggregates
correlated with subjective stress ratings at 30 min (r = 0.36 and 0.35, P < 0.05).

Baseline Post-stress 30 min 75 min

Leukocyte-platelet aggregates (%) 5.26 ± 1.3 5.45 + 1.3 6.95 ± 2.0* 5.18 f 1.3
Monocyte-platelet aggregates (%) 9.94 ± 3.7 10.5 ± 3.1 12.4 ± 7.5* 9.72 + 3.8
Neutrophil-platelet aggregates (%) 4.37 + 1.1 4.43 ± 1.3 5.10 f 1.9* 4.79 ± 1.8

	

Lymphocyte-platelet aggregates (%) 3.38 f 0.7	 3.58 + 0.9 	 3.59 ± 0.9* 3.49 ± 0.8

Means and standard deviations* = Different from baseline (p <0.05 - 0.005)

Conclusions: Psychological stress induces platelet activation as indexed by
leukocyte-platelet aggregates, with average increases of 24.7% (monocyte-
platelet), 16.7% (neutrophil-platelet), 6.6% (lymphocyte-platelet) and 13.2%
(total leukocyte-platelet). Platelet activation correlated with cardiovascular and
subjective stress reactions, suggesting that sympathoadrenal responses may
be responsible.

P1209 Degree of C-reactive protein elevation in coronary
angioplasty patients

A. Merino, I. Segura, I. Alins, M. Artaiz, B. Vidal, V. Iftigo, A. Rodriguez,
E. Alegria. Palma de Mallorca, Spain

Background: High C-reactive protein (CRP) in coronary angioplasty (CA) pa-
tients is a marker of adverse outcome. Some data pointed out that patients
with high basal CRP concentration (>0.3 mg/dL) show a significant increase
after CA, while patients with low basal CRP levels (<0.3 mg/dL) have no in-
crease at all. GP Ilb-Illa inhibitors block the increase in CRP after CA probably
by stabilizing arterial thrombosis. Thus, it would be of great interest to know the
expected increase in CRP after CA in order to have a marker of stabilization of
the thrombotic conditions.
Methods: We measured CRP levels by nephelometry in 90 patients who un-
derwent a CA. Patients with recent myocardial infarction, recent surgery or in-
flammatory, metabolic or neoplastic diseases were excluded. In 48 patients Ep-
tifibatide perfusion was initiated immediately after the procedure, and continued
for 24 hours. The remaining control 42 patients received only standard heparin
plus aspirin treatment. C-reactive protein was determined pre angioplasty, 24
and 48 hours after the procedure.
Results: Linear regression equation for CRP was maximal CRP = 26.45 + 1.74
* (basal CRP) for control patients, and maximal CRP = -0.77 + 1.03 * (basal
CRP) for Eptifibatide patients. The figure shows the actual data.

Conclusions: C-reactive protein increases in a linear way after CA to almost
twice the basal levels, no matter which are that basal concentrations. Eptifi-
batide blocked that increase, mantaining CRP at basal levels.

P1210 C-reactive protein predicts platelet reactivity and von
Willebrand factor expression in patients undergoing
coronary stent implantation

D.J. Angiolillo', A. Fernandez-Ortiz 2 , E. Bernardo', M. Viveros',
C.F. Barrera 1 , G. Liuzzo 3 , L.M. Biasucci 3 , C. Macaya°. 'Hospital Clinico San
Carlos, Cardiovascular Research Laboratory, Madrid, Spain; 2Hospital Clinico
San Carlos, Coronary Care Unit, Madrid, Spain; 3Catholic University,
Cardiology, Rome, Italy; °Hospital Clinico San Carlos, Invasive Cardiology
Unit, Madrid, Spain

Background: Early after PCI, thrombotic risk is the result of a complex inter-
play among blood components such as platelets, coagulation and inflammatory
factors. The adhesion molecule P-selectin is expressed on the surface of acti-
vated platelets and mediates interaction between platelets and leucocytes. Von
Willebrand Factor (vWF), a coagulation factor promoting thrombus formation, is
involved in signal transduction pathways leading to platelet release reactions.
C-reactive protein (CRP) has been associated with a greater risk of restenosis
following PCI. Aim of the study was to assess whether CRP is associated with
P-selectin expression and with vWF plasma levels in pts undergoing coronary
stent implantation (STI)
Methods: We studied 32 consecutive pts undergoing STI. All pts were on treat-
ment with aspirin (100 mg/day) and received a 300 mg loading-dose of clopi-
dogrel at intervention time. During intervention, 100 IU/kg of heparin was ad-
ministered. Pts receiving GP Ilb/Illa inhibitors were excluded. CRP levels were
measured with an ultra sensitive nephelometric method at baseline. Platelet
surface P-selectin (CD62-PE) was measured in non-stimulated platelets and
after stimulation with 2 uM ADP and 50 µM TRAP using whole blood flow
cytometry at baseline and 10 minutes, 1 hour, 4 hours, and 24 hours follow-
ing STI. vWF was measured at baseline by ELISA. Pts were divided into two
groups according to CRP levels: G1 (CRP<10mg/L) and G2 (CRP>10mg/L).
Results (mean±SD): G1 and G2 were composed of 24 (21 males; age:61±9y)
and 8 (7 males; age:64±12y) pts, respectively. No difference in P-selectin ex-
pression in non-stimulated platelets and in platelets stimulated with ADP was
observed between G1 and G2 at any time point. Following challenge with TRAP,
P-selectin expression was significantly higher in G2 than in 01 at baseline
(94,23±1,9% vs 91,08±6,3%; p=0.041), 10 minutes after STI (93,75±1,1%
vs 86,50±14,6%; p=0.024), 1 hour after STI, (94,17±2,2% vs 86,57±16,8%;
p=0,041), 4 hours after STI (94,17±3,0% vs 86,79±14,5%; p=0.027), and 24
hours after STI (93,31±2,5% vs 86,73±13,2%; p=0.029). vWF plasma levels
were greater in G2 than G1 (188,64±33,8% vs 149,20±41,7%; p=0.022). No
difference in platelet count was observed between the two groups.
Conclusion: Patients undergoing STI with elevated CRP levels have a greater
platelet expression of P-selectin following TRAP stimuli in vitro and higher levels
of vWF. A greater platelet reactivity and a greater expression of coagulation
factors may be adjunctive mechanisms by which inflammation may contribute
to outcome.

CRP in coronary angioplasty.
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P1211 Age-related difference in lipid and thrombogenic
factors in postinfarction patients

W. Zareba', A. Gudavalli 1 , A.J. Moss', C. Sparks 2 , V. Marder 3 . 1 University
of Rochester, Cardiology, Rochester, United States of America; 2 University of
Rochester, Pathology, Rochester, NY, United States of America; 3 UCLA
School of Medicine, Vascular Medicine Center, Los Angeles, United States of
America

This study aimed to determine the influence of age on levels of lipid and throm-
bogenic factors in patients after myocardial infarction (MI).
Methods: Blood levels of cholesterol, apolipoprotein A-1, apolipoprotein B,
lipoprotein(a), triglycerides, high-density lipoprotein, low density lipoprotein
cholesterol, insulin, fibrinogen, von Willebrand factor, factor VII and Vila, plas-
minogen activator inhibitor 1, and D-dimer, were measured 2 months after MI
in 1045 patients divided into terciles by age categories: <= 53 years (n=358),
54-64 years (n=340) and => 64 years (n=346). Nonfatal MI or cardiac death
occurring during a mean 2-year follow-up were considered as an endpoint of
the study.
Results: In comparison to older patients, younger patients (< 53 years) had
significantly higher levels of triglycerides, cholesterol/HDL ratio, apoB/apoA
ratio and insulin and lower levels of Apo-A and HDL cholesterol. Also, body
mass index was significantly higher in younger than older patient (29±6, 28±5,
and 27±5, respectively; p<0.001). The elderly patients (> 65) had significantly
higher levels of fibrinogen, von Willebrand factor, and D-Dimer and significantly
lower PAI-1 levels than younger groups. During a mean 26-month follow-up
recurrent cardiac events occurred with similar frequency (7%, 8% and 8%, re-
spectively).
Lipid and Thrombogenic Factors by Age

Age < 53 (n=358) Age 54-64 (n=340) Age > 64 (n=346) p value

Triglycerides (mg/dl) 224 (132) 199 (115) 179(97) < 0.001
ApoA (mg/dl) 115(24) 120 (26) 121 (26) 0.017
HDL (mg/dl) 37 (11) 39 (12) 41 (12) <0.001
Insulin (IU/ml) 21 (36) 20(24) 17(24) 0.001
vWF (U/dl) 129(60) 151 (70) 167)72) 0.001
Fibrinogen (mg/dl) 338 (89) 354 (87) 366 (87) 0.001
PAI-1 (ng/ml) 33 (34) 27 (26) 25 (21) <0.001
D-dimer (ng/ml) 348 (413) 450 (355) 773 (910) <0.001

Values in parentheses are standard deviations

P1213 Preventing microinfarctions with intracoronary
nicorandil during percutaneous coronary
interventions

F. Airoldi 1 , A. Dharmadhikari 2 , C. Di Mario', V. Tzifos 3 , M. Carlino 1 ,

I. Sheiban 4 , A. Anzuini 1 , A. Colombo 5 . ' Hospital San Raffaele, Interventional
Cardiology, Milano, Italy; 2Nashik, India; 3Hospital Hunry Dununt,
Interventional Cardiology, Athens, Greece; °University Hospital, Torino,
Interventional Cardiology, Torino, Italy; 5EMO Centro Cuore Columbus,
Interventional Cardiology, Milano, Italy

Objective: Impact of rise in creatine phosphokinase (CPK-MB) levels by more
than two times the baseline levels following percutneous coronary interventions
(PCI) on long term prognosis is now well accepted. The postulate of this study
was, dilation of epicardial arteries and the coronary microcirculation with local
delivery of nicorandil, a potassium channel opener with vasodilatory properties,
could reduce the extent of microembolizations during PCI. We studied the role
of intracoronary injection of nicorandil in reducing the level of rise in CPK-MB
levels following PCI.
Methods and results: Between April 2000 and September 2001, 45 patients
were randomized to intracoronary nicorandil (1 mg bolus, Group I), 55 patients
to intracoronary nitroglycerin (1mg bolus, Group II), and 50 patients to neither
of these drugs (Group III). Patients with acute myocardial infarction and un-
stable angina were excluded from this study. Baseline clinical characteristics
were comparable in all three groups. Multivessel disease was treated in 6.7%
patients in Group I, 10.9% pis in Group II and 12% pts in Group III (p=ns).
Stenting was employed in 83.3% in Group I, 81.2% in Group II and 85.7% in
Group III (p=ns). The incidence of rise in CPK-MB levels more than two times
the baseline level in Group II and Group III was statistically more than that oc-
curring in Group I (p=0.03 between Group I and Group II; p= 0.0002 between
Group I and Group III). The difference in the mean levels of CPK-MB between
Group I (Nicorandil) and Group III (none) was statistically significant (p=0.04).
Creatinephosphokinase MB levels

CKMB<2 times baseline CKMB>2 times baseline Mean CK-MB rise (IU)

Group I (N=45) 	 43 (95.6) 	 2(4.4) 	 14±11
Group II (N=55) 	 45(81.8) 	 10(18.2)	 26±14
Group III (N=50) 	 32(64) 	 18(36) 	 32±13

Figures in parenthesis indicate percentages

Conclusion: Younger post-MI patients have higher incidence of metabolic syn- Conclusion: Intracoronary injection of nicorandil reduces the level of rise
drome X (increased BMI, triglycerides, insulin, PAI-1 and decreased Apo-Al in CK-MB levels following percutaneous coronary interventions. Follow up of
and HDL cholesterol) while the older post-MI patients have higher incidence these cases will give us information about its impact on long term adverse ef-
of procoagulant state (increased vVF, fibrinogen, and D-Dimer) leading to a fect rate.
similar risk of recurrent cardiac events.

P1212 Microvascular reactivity in patients with
hypercholesterolemia: effect of atorvastatin treatment

T. Stulc, Z. Kasalova, M. Vrablik, M. Prazny, J. Skrha, R. Ceska. 1st Faculty of
Medicine, 3rd Department of Internal Medicine, Prague 2, Czech Republic

Impaired NO-dependent vasodilation of resistance vessels is an early marker of
increased risk of atherosclerosis; utility of the examination of microvasculature,
however, is far less established. We have therefore tested the hypothesis that
hypercholesterolemia is associated with impaired microvascular reactivity and
that this defect is at least partially reversible by lipid-lowering treatment. Meth-
ods: Twenty six hypercholesterolemic patients (otherwise healthy, total choles-
terol >7,0 mmol/I) were examined at baseline and after 10 wks of atorvastatin
treatment (20 mg/day). Skin microvascular reactivity (MR) was examined by
laser-doppler flowmetry. Baseline MR values of the study group were compared
to control group of healthy subjects, to patients with severe CAD and to patients
with diabetes mellitus with and without diabetic retinopathy. Results: Reduc-
tions of total cholesterol and LDL-cholesterol after atorvastatin treatment were
31 % and 40%, respectively. In the whole treatment group, there was no effect
of atorvastatin on MR; however, marked improvement was evident in a sub-
group with impaired MR at baseline (+27%, p<0,05). On-treatment changes in
MR did not correlate with changes in cholesterol levels. Comparison of base-
line values of our study group to those in other patient groups revealed that:
1) MR was normal in subjects with hypercholesterolemia; on the contrary, in
patients with severe CAD, MR was substantially impaired (-26%, p<0,05). 2)
Similarly, MR was nearly normal in diabetes patients without complications (-
8%) but it was impaired in those with retinopathy (-39%, p<0,01). Conclusion:
Hypercholesterolemia without symptomatic vascular disease was not associ-
ated with impairment of microvascular reactivity; marked decrease of MR was
evident only in subjects with hyperlipidemia and severe CAD. Beneficial effect
of atorvastatin on MR was limited to the subgroup of patients with impaired
MR and this effect was independent of lipid lowering. These results indicate
that microvascular reactivity reflects changes of vascular function which ap-
pear later in the process of atherogenesis. Supported by grants IGA grants NB
6134-3/200, NB 5986-3/2000 and research project J 13/98 11110000 2-1.

P1214 Effective treatment of stable CAD by atorvastatin
guided by noninvasive PET assessment of regional
myocardial perfusion

E. Pulawski 1 , D. Bailer', P. Wielepp 2 , A. Kammeier 2 , R. Weisel,
W. Burchert 2 , D. Horstkotte' . t Department of Cardiology, 2 lnst. Mol. Biophys.,
Radiopharm., Nucl. Med., Heart Center North Rhine-Westphalia, Bad
Oeynhausen, Germany

Noninvasive dipyridamole (D) positron emission tomography (PET) reflects the
integrated flow capacity of the coronary arterial/arteriolar system affected by
diffuse atherosclerosis, often the substrate for plaque rupture. We examined
the effect of atorvastatin in stable CAD on myocardial perfusion in regions with
highest reduction of baseline dilator reserve. 13 patients (Pts.) with mild ef-
fort and/or atypical angina (AP) and hypercholesterolemia were studied before
and after 5±1.7 months of therapy with 10-80 mg atorvastatin. Exclusion crite-
ria were smoking, diabetes, uncontrolled hypertension, and pre-treatment with
lipid lowering drugs.
Baseline data: Mean age:63.7f5.8 years; nine of the patients (9 men;4 women)
had mild coronary artery disease (wall irregularities or stenosis <= 50%), four
had multi-vessel disease (stenosis>70%).
Methods: Dynamic PET flow was measured quantitatively at rest (MBFR)
and after D (0.56 mg/kg) (MBFD) using N-13 ammonia as flow tracer in a 3-
compartment model. Pts. had restricted flow reserve (CFR) compared to nor-
molipemic controls (n=15; 52±11 years; overall CFR: 4.0±1.3; p<0.01). Chol.:
271±25; LDL-C: 197±21; HDL: 50±9 mg/dl; CFR: 2.1±0.48; minimum coro-
nary resistance (MR) was calculated as mean arterial pressure/MBFD; con-
ductance as 1/MR.
Results (mean±SD): Chol:176±43; LDL-C:101±28 (-49%); HDL:51±11
mg/dl. Regional MBFD increased from 164±40 to 217±46 ml/min x 100g
(p<0.05); MR decreased from 0.62±0.15 to 0.47±0.09 mmHg/ml/min x 100g
(p<0.02). Regional coronary conductance ratio increased from 1.74±0.5 to
2.24±0.53 (p<0.02). Clinical improvement was reported by 12/13 (92%) and
complete relief of symptoms by 7/13 (54%).
Conclusions: Even after a short treatment period, atorvastatin significantly im-
proves regional myocardial perfusion, substantially restricted at baseline, with
concomitant improvement of anginal symptoms. These data support the non-
invasive management of stable CAD with statins guided by PET.
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P1215 The 13-blocker therapy improves the increased
mortality in African-Americans with coronary heart
disease treated with calcium channel blockers

E. Pittaras', P.F Kokkinos 2 , P. Narayan 2 , A.I Manolis', R. Fletcher 2 ,

V. Papademetriou 2 . I Mediton Medical Center, Cardiology Dept., Athens,
Greece; 2 VA & Georgetown University Medical Cen, Cardiology Dept.,
Washington DC, United States of America

Introduction: Calcium channel blockers (CCB) are widely used in African-
Americans (AA) for the treatment of hypertension and coronary heart disease
(CHD).This preference is mostly based on favorable antihypertensive effects.
Studies in mostly caucasian patients(pts) suggest adverse effects with CCB
on cardiovascular outcomes. The effects of CCB and the combination with b-
blockers (BB) on outcomes in AA,have not been carefully studied.
Methods: We studied the interaction of treatment on mortality rates in 812 AA
men (68±10yrs),who underwent diagnostic cardiac catheterization, echocar-
diogram, Holter ECG monitoring,exercise treadmill test and blood chemistry.
Of these pts,309 were treated with CCB, 87 with BB,151 with both (CCB+BB)
and 265 were on neither BB or CCB. Among pts treated with CCB,141 were
on Nifedipine, 234 on Diltiazem, 38 on Verapamil, 41 on Amlodipine and 8 on
Felodipine.
Results: Compared to pts on no CCB,pts treated with CCB had more fa-
vorale ejection traction (58±16 vs 54±17;p<0.001).There were no other dif-
ferences between pts (age,BMI,LVMI,SBP,DBP). Over a period of 10 years
(120±28 months) a total 286 deaths occurred. Mortality rates were higher in
pts receiving CCB (RR=1.97;CI=1.5-2.5;p=0.000). When CCB were combined
with BB the risk was lower than CCB alone (p=0.0001). Subgroup analysis
revealed that most of the increased mortality was due to Nifedipine (58% vs
23%;OR:4.4;p<0.000),after adjusting for confounding factors including sever-
ity of CHD. When Nifedipine was combined with BB the risk was lower than
Nifedipine alone (p=0.001). There was no statistical difference in pts with Dii-
tiazem (28.8% vs 29.1%),Verapamil and Felodipine. The combination of Dilti-
azem with BB had a lower risk than Diltiazem alone (p=0.03). Amlodipine had
a "favorable" effect (4.8% vs 30%) in mortality rates.
Conclusion: In AA with CHD treatment with Nifedipine identifies a population
in extremely high risk for cardiovascular events. Treatment with other types of
CCB has no adverse effect.
The combination of BB with CCB has a beneficial effect reducing the mortality
rates in this population.

MYOCARDIAL INFARCTION - INSIGHTS TO
PATHOPHYSIOLOGY

P1216 Preinfarction angina may preserve the myocardial
microcirculation and function after revascularization

X.H. Shu, C. Pan, H. Wang, L.L. Cheng, X. Shen. Zhongshan Hospital, Fudan
University, Department of Cardiology, Shanghai, China

Objective: To assess the influence of preinfarction angina upon the myocardial
microcirculation and cardiac function after revascularization using intravenous
myocardial contrast echocardiography (MCE). Methods: Twenty-nine patients
with acute myocardial infarction (AMI) were studied by means of MCE. 8.5ml
of Levovist (300mg/mi) was injected intravenously 3-4ml per minute as contrast
media. Harmonic power Doppler (Philips Sonos 5500) was used for myocar-
dial imaging one week after successful revascularization. Twenty patients had
PTCA plus stent, 8 had CABG, and 1 had PTCA plus stent followed by CABG
within 23.6±3.6 days after the onset of AMI. All patients had TIMI grade 3 flow
after PICA plus stent. Seventeen patients (Group A) had at least one episode
of angina within one week before infarction, and 12 (Group B) did not. Results:
The incidence of no flow (myocardial contrast score index <0.5) was lower in
Group A than in Group B patients (17.6% vs. 66.7%, p<0.05). The end-diastolic
dimension (EDD) was not significantly different in Group A and Group B in the
first week after revascularization (52.23±6.53mm, 55.02±9.49mm, p>0.05).
It, however, decreased significantly in the fifth week after revascularization in
Group A patients (47.36±5.56mm vs. 52.23±6.53mm, p<0.05), but was not
changed in Group B patients (55.47±8.38mm vs. 55.02±9.49mm, p>0.05).
The left ventricular ejection fraction (EF) was found to be improved in Group A
patients (39.42% verse 34.61%,, p<0.05), while it was not changed in Group B
patients (28.33% vs. 29.22%, p>0.05). Conclusions: Preinfarction angina may
preserve myocardial microcirculation and cardiac function, may help to improve
the left ventricular remodeling as well.

P1217 Platelet/endothelial activation in depressed patients
after acute myocardial infarction and unstable angina:
evidence from clinical trials

V.L. Serebruany', A. Glassman', A. Malinin', R. Krishnan', P. Gurbel 1
C.M. O'Connor 3 . 1 Johns Hopkins University, Sinai Hospital, Baltimore, United
States of America; 2 Columbia University, New York, United States of America;
3Duke University, Durham, United States of America

Background: Platelets play a key role in the progression of acute cardiovas-
cular syndromes (ACS). Clinical depression is also associated with enhanced
platelet function. The purpose of this study was to assess concentrations
of platelet/endothelial biomarkers in patients with acute myocardial infarction
(AMI), and unstable angina (UA) enrolled in the clinical trials, dependent on
the incidence of depression, and to compare these data with those of healthy
controls.
Methods: Two hundred eighty one baseline plasma sample (AMI=41
(ASSENT-2); UA=126 (PRONTO); depression after ACS=64 (SADHART), and
controls=50) were analyzed. Blood was drawn before applying any therapeutic
strategies including interventions, thrombolytics, infusions, selective serotonin
reuptake inhibitors, etc. Platelet factor 4 (PF4), beta-thromboglobulin (beta-
TG), platelet/endothelial cell adhesion molecule-1 (PECAM-1), P-selectin,
thromboxane (TxB2), prostacyclin (6-keto-PGF1a), vascular cell adhesion
molecule-1 (VCAM-1), and E-selectin were measured by ELISA.
Results: Patients with ACS exhibited higher degree of platelet activation than
controls independently of the incidence of depression. Plasma levels of P-
selectin, TxB2, 6-keto-PGF1a, and VCAM-1 were higher in AMI group when
compared with both depressed and non-depressed population with ACS. Sur-
prisingly, depressed post-ACS patients exhibited the highest levels of PF4,
beta-TG, and PECAM-1 when compared with the AMI and UA groups. E-
selectin plasma level was constantly elevated, but did not differ among the
groups. Depressed post-ACS group had higher plasma levels of all biomark-
ers as compared to the non-depressed UA patients.
Conclusion: Retrospective analysis of the data from several clinical trials re-
veals that depression indeed contributes to the hightened platelet activity in
post-AMI, and/or UA patients, suggesting more aggressive anti-platelet strat-
egy in patients with mood disorders after ACS.

P1218 Matrix metalloproteinases activity in acute myocardial
infarction patients. Do their activity contributed to
post-myocardial infarction dilation?

D. Papadopoulos' , E.V Economou 2 , K.I Kapetanios 2 , RK Toutouzas 2 .

'Laiko, Cardiology, Athens, Greece; 2 University of Athens, Cardiology Athens
Medical School, Grecce, Greece

Matrix Metalloproteinases (MMP5) and their tissue inhibitors (TIMP5) are key
enzymes in myocardial fibrillar collagen degradation. Do the increased activity
of them as expressed by their plasma levels in patients (pts) with acute myocar-
dial infarction (AMI) contribute to the post-MI remodeling?
Methods: Plasma levels of MMP-1, TIMP-1 and complex MMP-1ITIMP-1
(Comp) were measured in 24 AMI pts mean age (58,46+_i3,9) years. Blood
samples were taken on admission (0h), 3h, 6h, 9h, 12h, 18h, 24h, 36h, 48h, 3
day, 4d, 5d, 7d, 15d and 30 days there after and measured by relevant ELISA
kits.Coronary arteriography, LV-venticulography and a two-D Echocardiography
were done for estimation of Ejection Fraction (EF), diseased vessels, and LV-
End Diastolic-Diameter (EDD). Pts (n=10) with EF <45%, EDD>47,5 mm and
third Heart Sound (S3) were included in group (A) and compared to 12 pts
consisting the group (B) with EF>45%, EDD <47,5 mm and without S3. Pts
suffered from any other disease were excluded. ANOVA rp.m.a and unpaired
t-test were used for statistical analysis. Data expressed as mean values+_ SD
in ng/ml p<0,05 was consisted statistically significant.
Results: Group A pts showed higher levels of MMP-1 lower levels of TIMP-1
and Comp activity follow up by higher EDD and lower EF compared to group
B pts showing lower levels of MMP-1 and TIMP-1 and higher level of Comp
activity, lower EDD and higher EF. Additionally on 6h, 18h, 24h, 48h, for MMP-
1 and 48h and 4 day for Comp the difference of mean values between group A
and B was statistically significant from p>0,007 to p<0,025.

Group A 	 Group B 	 Difference (%)

MMP-1 (ng/ml) 1,31±0,69 1±0,52 +24
TIMP-1 (ng/ml) 704,2±899,5 697,1±507,2 +1
Comp (ng/ml) 2,65± 2,15 3,67± 1,95 - 38
EF% 35,8±8,85 51,25±1,8 -43
EDD (mm) 52,19±6,99 42,97±3,22 +17

Conclusions: Thus the degree of collagenolysis in AMI pts as expressed by
higher MMP-1 and lower TIMP-1 and Comp activity followed by higher EDD
and lower EF may be related to the post-MI dilation and to late process of LV
remodeling.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



226	 Myocardial infarction - Insights to pathophysiology

P1219 The morning peak of acute myocardial infarction's
onset is caused by patients with sleep apnea
syndrome

A. Junker s , J. Mehilli 2 , R. Eberle t , D. Schmohl', H. Szikal, Th. von Arnim t.
I Rotkreuzkrankenhaus, Munich, Germany; 2Deutsches Herzzentrum, Munich,
Germany

Is there a relation between the circadian rhythm of acute myocardial infarction
(AMI) in the morning hours and the sleep apnea syndrome (SAS)?
Method: 203 patients after AMI (7.-14.day) were examined for sleep associated
breathing disorders by means of a 5-channel recording system. Patients with
congestive heart failure were excluded, all patients were mobile. The diagnostic
criterion for SAS was > 10 episodes of apnea and hypopnea/h (AHI>10).
Results: SAS was diagnosed in 44,8% of all AMI patients (91/203 patients).
Compared to the 112 patients without SAS there were significantly more AMI
in the morning hours (6:00am-12:00am) in the SAS-group (49,5%) than in the
non-SAS group (21,4%). Chi-Square-Test: p<0,0001. Patients with SAS dif-
fered from non-SAS patients only in the symptom of daytime sleepiness (29,7%
vs 17,0%), age (mean 64,6years vs 60,2years) and were less likely to be smok-
ers (33,0% vs 51,8%). There were no significant differences between SAS- and
non-SAS group for BMI (mean 27,4 vs 27,1), hypertension (70,3% vs 61,6%),
hyperlipoproteinemia (53,8% vs 50,9%), diabetes mellitus (19,8% vs 18,8%),
family case history (20,9% vs 33,0%), history of cardiovascular disease (28,6%
vs 21,4%) and the taking of sedatives (16,7% vs 21,4%).

Diurnal distribution of AMI-onset.

The strong association between SAS and morning onset of AMI could be
caused by sympathetic stress reactions in consequence of the breathing disor-
der.

P1220 Left ventricle mechanical asynchrony in patients with
acute myocardial infarction

Y. Zhang, A. Chan, M. Wang, G. Yip, P. Ho, M.K. Tse, J.E. Sanderson. The
Chinese University of Hong Kong, Medicine & Therapeutics, Shatin, NT, Hong
Kong

Background: Remodeling post myocardial infarction is an important process
that leads to progressive ventricular enlargement and heart failure. It is not
clear what impact an area of infarction will have on electrical synchrony of the
whole ventricle. Therefore, we have assessed the degree of LV synchrony of
the whole LV post myocardial infarction using tissue Doppler imaging (TDI).
Methods: Standard echocardiography and TDI were performed in 27 healthy
volunteers (age 60.96±12.49) and 39 AMI patients (age59.56±11.39) within
1-7 days at the apical 2 and 4- chamber views, interrogating the following seg-
ments: septal, lateral, anterior and inferior segments at annulus, basal, mid and
apical levels, and the following parameters were measured: the time to peak
IVC, IVCT, the time to peak systole and systolic duration. MRI was performed
in all AMI patients to assess the site and extent of the infarction.
Results: All the patient had a normal QRS duration. There was a significantly
higher prevalence of prolonged time to peak systole in the whole LV in the pa-
tient group compared to normal (20.5% Vs 3.7%) (p=0.05), and it was even
higher in the anterior AMI subgroup compared to normal (28.6% Vs 3.7%)
(p=0.002). The ejection time was significantly prolonged in the annulus, basal,
mid and most of the apical segments in patient group when compared to con-
trols (p<0.05). Furthermore, in anterior MI subgroup the time to peak IVC was
prolonged in lateral wall (p=0.01), and the time to peak systole was prolonged
in anterior wall (p=0.03) compared to normal, whereas the systolic time was
shortened in septum (p=0.015). In inferior MI subgroup the systolic time was
shortened in septum (p=0.03) and inferior wall (p=0.029) compared to normal.
Conclusions: Myocardial infarction has a significant impact on left ventricular
synchronization early after the infarction even in the absence of bundle branch
block.

P12211 Baseline oxigen saturation obtained by
pulse-oximetry and diagnosis of heart failure in the
acute phase of myocardial infarction

J. Masip 1 , F. Vecilla t , M. Gaya', J. Paez 1 , A.J. Betbesd 1 , R. Manresa' ,
J. Padro 2 , R. Canizares 1 . ' Hospital Creu Roja de Barcelona, Intensive Care
Medicine, Barcelona, Spain; 'Hospital Creu Roja de Barcelona, Cardiology
Department, Barcelona, Spain

The continuous monitoring of oxygen saturation (Sa02) by pulse oximetry is
a current practice in many coronary care units in patients with acute myocar-
dial infarction (AMI), but its correlation with cardiac failure (CF) has not been
established.
Methods: With this objective, 206 consecutive patients with AMI were prospec-
tively studied in the morning round for the first three days, registering simulta-
neous daily data from physical examination (Killip classification), chest x-ray
film (Battler score evaluated by two observers) and baseline Sa02 (measured
when patients were breathing room air or taking the steadiest value after a
short discontinuation of oxygen therapy). The latter was also obtained at every
nursing turn. Patients with cardiogenic shock (Killip IV) were excluded.
Results: 610 simultaneous registries were obtained: Killip I (66%), Killip II
(21%) and Killip III (12%). There was a good correlation between baseline
Sa02 and physical examination (Killip/Sa02) (mean ± SD): I/ 94 ±1.9%,
Ill 91±2.6% and III/ 84±8% (R= -0.66, p<0.001) and with x-ray film (Bat-
tler/Sa02): 0/ 94±1.7%, 1/93±2.4%, 2/ 90±3.9%, 3/ 89±4%, 4/ 81±9% (R=-
0.65, p<0.001) although a better correlation was found between Killip and Bat-
tler scores (R= 0.84). Left ventricular ejection fraction also correlated with the
worst Killip, Battler and Sa02 (R=-0.56, -0.57 and -0.412; p<0.001 respec-
tively). True CF was defined by the association of Battler >1 and Killip >1.
ROC curves showed Sa02 < 93% to be the cutoff with greater area under the
curve, showing a sensitivity of 76%, specificity of 86% and test accuracy of
86%.
Conclusion: Baseline Sa02 determination by pulse oximetry is a useful tool
to identify cardiac failure in patients with AMI and may be an early sign of this
complication if values are below 93%. Baseline Sa02 must be considered in
the routine evaluation of these patients.

P1222 Hepatocyte growth factor: the advent of a unique
angiogenic marker for the early detection of acute
myocardial infarction patients

K.I Kapetanios', C.E. Pitsavos 2 , S. Kastelanos 2 , G.P. Vyssoulis 2 ,

D.B. Panagiotakos 2 , M.G. Toutouza 2 , C.I. Stefanadis 2 , P.K. Toutouzas 2 .

'Athens, Greece; ?University of Athens Medical School, Cardiology
Department, Athens, Greece

Hepatocyte growth factor (HGF) is a multipotent molecule and a member of
the endothelium- specific growth factors transducing a wide range of biological
signals, including mitogenesis, motogenesis and morphogenesis, as well as
an organotrophic factor for regeneration of various organs exhibiting a potent
angiogenic and antiapoptotic activity in several cell types. In the present study
we sought to elucidate any possible role of HGF in acute myocardial infarction
(AMI) parients.
Methods: We measured serum HGF levels in 24 pts with first attack of AMI,
admitted and thrombolysed during the acute phase,and no previous history of
any other disease,and compared to those of 20 sex and age- matched normal
controls (NC) with mean values: 0,32 ± 0.06 ng/mi. Serum samples were col-
lected at the time of hospital admission (0 hours), as well as 3h, 6h, 9h, 12h,
18h, 24h, 36h, 48h, 3 days, 4d, 5d, 7d, 15d and 30d thereafter and measured
by ELISA method.
Results: Data is expressed as mean values ± SEM in ng/ml. For the statistical
analysis non- parametric Wilcoxon test was used, with a statistical significance
of p<0,05 compared to corresponding values of: a) NC (*), b) the lowest serum
value at 36h (0). HGF exhibited significantly high initial serum levels on admis-
sion (7,67 ± 2,43 * 0) reaching a maximum at 3h (8,75 ± 2,67 ` 0). A gradual
decline followed leading to a nadir at 36h (1,68 ± 0,35),which was succeeded
by a steep increase up to a later peak at 4d (5,77 ± 1,84 * 0). HGF gradually
returned within normal range finally. Furthermore,when classified according to
infarct size, pts with extensive AMI and adverse events during the early post-
AMI period, exhibited a higher, more sustained initial HGF peak compared to
those with minor AMI and uncomplicated clinical course (17,32 ± 4,65 vs 6,44
± 1,67, p<0,05).
Conclusions: Thus, a statistically significant double- peak increase of HGF
serum levels in AMI pts has been observed. The initially 24- fold increased
HGF possibly acts as a survival factor against endothelial cell death 'caused
by acute hypoxia due to reduced vascular perfusion, while the following pro-
gressive decrease could be attributed to thrombolytic therapy and reperfusion.
The raised HGF levels, 4 days later, may be fundamental for the induction of
angiogenesis implicated to the process of ventricular remodeling, thus preserv-
ing cardiac function. Therefore, HGF seems to be a useful marker for the early
detection of AMI pts, as well as a prognostic indicator reflecting their clinical
course.
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P1223 Cardiac endothelin-1 receptors are increased in the
acute phase of myocardial infarction in humans

S. Vanni, A.M. Vetere, G. Polidori, I. Cecioni, I. Bertolozzi, F. Moroni,
C. Adembri, P A. Modesti. University of Florence, Clinica Medica Generale e
Cardiologia, Florence, Italy

Plasma concentration of endothelin-1 (ET-1) are increased in the acute phase
of myocardial infarction and experimental studies showed that chronic ET-1 re-
ceptor antagonist administration may improve ventricular remodelling and sur-
vival. To investigate cardiac ET-1 receptors in acute myocardial infarction we
studied cardiac ET-1 receptors in the hearts of 15 patients dead 1 (n=3), 3
(n=4), 7 (n=5) and 20-30 days (n=3) after acute anterolateral myocardial in-
farction. Only patients who had not received thrombolysis or reperfusion were
selected. The control group was formed by age-matched patients dead for non-
cardiac reasons. ET-1 receptors on isolated cardiac membranes were investi-
gated using binding methods with 1251-ET-1 (2000 Ci/mmol, Amersham) as ra-
diolabeled ligand and ET-1 (0-1 [1M) as cold displacer. Cardiac specimens were
collected at necroscopy performed 24 hours after exitus. Receptor binding sta-
bility was preliminarly checked in hearts explanted from patients undergoing
cardiac transplantation stored at 15°C for 12, 24 and 48 hours. Preliminary ex-
periments performed on explanted hearts showed only a 21% increase in ET-1
receptor density at 48 h (p<0.05). In necroscopy specimens taken in post-AMI
patients ET-1 receptor density was slightly decreased at day 1 (-25%, ns vs
controls), increased by 82% at 3 days (p<0.01) and remained elevated at 30
days (+113%, p<0.01). In conclusion, cardiac ET-1 receptors sharply increases
during the first week following myocardial infarction and remains elevated dur-
ing the following month.

P1224 Oxidized low-density lipoprotein in patients with
unstable coronary artery disease and a healthy
control population

N. Johnston', B. Lagerqvist' , A. Siegbahn 2 , L. Wallentin 1 . ' Dept. of
Cardiology, 2 University Hospital, Dept. of Clinical Chemistry, Uppsala, Sweden

Background: In the clinical setting of coronary artery disease measurement
of serum levels of cholesterol, LDL and HDL is common practice. Oxidatively
modified low-density lipoprotein is however receiving considerable attention as
evidence is mounting for its pivotal role in the initiation and progression of
atherosclerosis. Measurement of oxidized LDL has not found its way into the
clinical arena as many methods have been hampered by methodological draw-
backs and small patient samples.
Material and methods: Using a recently developed sandwich ELISA method
we evaluated the relation of oxidized LDL in 164 patients with unstable coronary
artery disease (UCAD) included in the FRISC-II trial and in an equal number of
age and gender matched healthy controls. 17,7% of FRISC-II patients were on
treatment for hyperlipidemia.
Results: In UCAD patients oxidized LDL levels at admission were significantly
higher than in controls (p<0,001). Total cholesterol did not differ among groups.
HDL was significantly higher (p<0,001)and LDL significantly lower in controls
(p=0,007).

Variable Controls (n=164) FRISC II (n=164) p-value

s-cholesterol(mmol/I) 5.68±0.93 5.61±1.08 n.s.
s-HDL (mmol/I) 1.53±0.40 1.07±0.29 p<0.001
s-LDL (mmol/l) 3.37±0.83 3.62±1.03 p=0.007
s-oxLDL(U/I) 50.37±13.53 77.51±19.81 p<0.001

Conclusion: This study confirms findings in previous studies of elevated levels
of oxidized LDL in patients with unstable coronary artery disease compared to
healthy controls.

P1225 Tissue factor promotor polymorphisms are
associated with an increased risk of myocardial
infarction

I. Ott, R. de Waha, W. Koch, A. Malawaniec, N. von Beckerath, A. Schomig,
A. Kastrati. Deutsches Herzzentrum Munchen, Munchen, Germany

The transmembrane glykoprotein tissue factor (TF) is the main initiator of the
extrinsic coagulation cascade. TF Expression in atherosclerotic lesions plays
an imporant role in local thrombus formation in acute coronary syndromes. Ex-
pression levels may be associated with different promoter polymorphisms and
thereby contribute to the risk of acute myocardial infarction.
Patients with myocardial infarction (MI, n=793) and age and sex matched pa-
tients without coronary artery disease (K=340) were included. After isolation
of DNA (QlAamp blood kit, Qiagen, Hilden, Germany) TF promotor polymor-
phisms -603 A/G and -1322 C/T were analyzed by amplification with allel spe-
cific probes (TaqMan). Both polymorphisms were concordant in 99.6% of all
patients. In patients with AMI the -603 G (MI: 76%, K: 70%) allel and the -
1322 T-allel (MI 76%, K: 70%) were prevalent (P=0,04). Multivariate analysis
revealed an odds ratio of 1.44 (confidence intervall 1.07-1.93).

Thus,carriage of the -603 G and the -1322 T allel is associated with an in-
creased risk filr acute myocardial infarction. The relationship between promotor
polymorphism and TF Expression requires further investigations.

P1226 Intracoronary enalaprilat reduces postischaemic
leukocyte-adhesion and improves coronary blood
flow in patients with acute myocardial infarction

U. Schaefer', T. Kurtz, R. T61g 2 , F. Hartmann 2 , G. Richardt 2 . ' Medizinische
Universitat zu Lubeck, Medizinische Klinik II - Kardiologie, Lubeck, Germany;
2Medizinische Universitat zu Lubeck, Kardiologie Med Kin II, Lubeck,
Germany

Background: Although reopening of the infarct related artery (IRA) is the es-
tablished therapy in acute myocardial infarction there is some experimental ev-
idence that reperfusion is associated with a distinct tissue damage. This my-
ocardial injury after ischemia and reperfusion involves postcapillary leukocyte
endothelial interactions mediated by cell adhesion molecules, a phenomenon
probably aggravated by endothelin-1 (ET-1). Since ACE-inhibition has been
shown to be cardioprotective by decreasing leukocyte adhesion and ET-1 re-
lease, we investigated the effects of intracoronary (i.c.) enalaprilat, infused dur-
ing reperfusion in acute myocardial infarction. Methods: Twenty two patients
with a large acute myocardial infarction were randomized to receive (i.c.) either
enalaprilat (E; 50 µg) or placebo (P) immediately after reopening of the infarct
vessel by primary PCI. Plasma concentrations of soluble L-selectin, P-selectin,
intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1) and ET-1 were measured before PCI and at 2, 10 and 60 min after
E or P i.c. in pulmonary arterial blood. Moreover, corrected TIMI frame counts
(CTFC) and 10 days follow-up LV-angiography for all patients were assessed.
Results: During reperfusion there was a significant early increase in sL-
selectin (+12.7%*), sP-selectin (12,5%*) and ET-1 (+304%*) after P, which was
suppressed by E. ICAM-1- and VCAM-1 -levels were not affected during reper-
fusion in both groups. CTFC after primary PCI suggested an increase in my-
ocardial blood flow in the infarct related artery (CTFC E vs. P: 43±7 vs. 81±30;
p=0.07) and in the reference vessel (p<0.01) after E. Moreover, LV-ejection
fraction tended to be improved during 10 days follow-up LV-angiography (LVEF
E vs. P: +5.1% vs. -0.8%; p= 0.06).
Conclusion: Intracoronary enalaprilat prevents postischemic leukocyte adhe-
sion and the release of ET-1 after primary PCI and might therefore be a promis-
ing approach to improve coronary blood flow and LV-function after acute my-
ocardial infarction.

P1227 Prompt improvement of the endothelial function by
simvastatin in the acute coronary syndrome

A. Gonta 1 , G.-A. Dan 2 , M. Bengus 1 , R. Vasilescu 1 , C. Stanescu 1 ,

D. Sipciu 1 . 1 Colentina University Hospital, Cardiology Dept., Bucharest,
Romania; z"N.G.Lupu" Medicine Institute, Rhythmology, Bucharest, Romania

Increasing evidence suggests that starting early statin therapy in patients who
suffered an acute coronary syndrome (ACS) is associated with substantial
prognostic improvement. The exact mechanism of this benefit is not yet com-
pletely understood, but it cannot be explained only on the basis of reduction
of plasma cholesterol levels. Many studies indicate that treatment with statins
improves the endothelial function and vasomotion.
The aim of our study was to assess the hypothesis that early therapy with Sim-
vastatin in ACS patients (pt) is followed by a rapid improvement of endothelial
function. We included 49 patients hospitalized with ACS, with cholesterol values
below 200mg/dI at the time of hospitalization. They were randomly assigned to
receive Simvastatin 40 mg daily (25pt), after the first 24 hours, or no hypolipemi-
ant drug (24pt). Both groups had similar basal characteristics, including the pro-
portion of unstable angina and acute myocardial infarction; also, the two groups
were similar regarding the left ventricular ejection fraction and the treatment for
ACS (which included ASA, beta-blockers and ACEI). For both groups we de-
termined at the beginning of the study and after 6 weeks the flow-mediated
vasodilatation (FMD) and the endothelium-independent Nitroglycerine vasodi-
latation (NMD). FMD was defined as percent change in brachial artery diameter
at 1 min. after 5 min. of upper arm blood pressure cuff occlusion.
Results: Multiple determinations were made in order to assess FMD (inter-
observer variability < 1.2%). Basal FMD was not different in the Simvastatin
treated pts. and in the not treated pts. (3.1±2.7% vs. 3.3±2.9%, p: NS). Also,
basal NMD values were not different in the Simvastatin treated and the not
treated pts. At 6 weeks FMD was significantly improved in the Simvastatin
treated pts. compared with the not treated pts.: 11.3±0.7% versus 5.33±0.2%,
p<0.03. NMD was not different between the Simvastatin treated and the not
treated pts. (22.9±1.3% vs. 21.5±0.6%, p:NS). At 6 weeks the cholesterol val-
ues did not differ significantly vs. basal values and between the Simvastatin
treated and the not treated pts.
Conclusion: Simvastatin administered on early bases in ACS normocholes-
terolemic patients improves promptly the endothelial function as determined by
FMD. This effect may contribute to the positive long-term prognostic implica-
tions of the use of statins in ACS.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



228	 Myocardial infarction — Insights to pathophysiology

P1228 Ischaemia induces interleukin 6 and tissue factor
production in patients with coronary artery disease.
A dobutamine stress echocardiograhy study

I. Ikonomidis 1 , G. Athanassopoulos 2 , J. Lekakis 1 , K. Venetsanou 1 ,

M. Marinou 2 , P. Nihoyannopoulos 3 , D. Cokkinos 2 , S. Stamatelopoulost.
'Alexandra Hospital, Univ. of Athens, Dep. of Clinical Therapeutics, Athens,
Greece; 2 Onassis Cardiac Surgery Center, 1st Cardiology Department,
Athens, Greece; 3Hammersmith Hosp, Cardiology Dept., London, United
Kingdom

Interleukin 6 (1L6) and macrophage colony stimulating factor (MCSF) plasma
levels are elevated after acute myocardial infarction. IL6 also mediates the
ischemia-reperfusion myocardial injury in experimental models. We investi-
gated whether reversible ischemia induces cytokine production leading to in-
creased tissue factor (TF) expression after dobutamine stress echocardiogra-
phy (DSE) in patients with stable coronary artery disease (SA).
Methods: Eighty patients with SA were studied by DSE and were compared to
24 normal controls. Blood samples were obtained at rest, at peak stress and
20min after cessation of dobutamine infusion (rec) for measurement (median,
25th-75th percentile) of MCSF, IL6 and TF plasma levels (pg/ml). Patients had
angiograpically documented CAD. New or worsening region wall motion abnor-
malities (RWMA) at stress and their duration in rec were noted.
Results. Patients had higher rest IL6, MCSF and TF than controls
(p<0.01,Table). During DSE,45 patients presented ischemia. Patients with and
without ischemia achieved similar heart-rate product at peak stress. IL6 and TF
levels increased at peak stress and at rec compared to rest in ischemic but not
in non-ischemic patients (Table, p<0.05). MCSF levels were similar at rest, at
peak stress and rec in all patients. High MCSF was related with high TF only in
ischemic patients in rec (r=0.61, p<0.01). Patients with RWMA lasting>5 min
in rec (n=20) had higher IL6 at stress and rec than those with RWMA lasting
<5 min (stress: 3.3 (2.4-4.6) vs 2.0 (1.5-2.7), rec: 2.7 (2.3-4.3) vs 1.9 (1.4-2.7),
p<0.01).

DSE	 Rest-IL6 Stress-IL6 Rec-IL6 	 Rest-TF Stress-TF 	 Rec-TF

Ischemic (n=45) 	 2.1 	 2.5 	 2.4 	 266 	 371 	 385
(1.5-2.8) 	 (1.7-3.3) 	 (1.6-3.4) (132-405) (142-576) (141-577)

Non ischemic (n=35)	 2.1 	 2.1	 2.2	 371 	 312 	 328
(1.3-3.2) 	 (1.4-3.5) 	 (1.4-3.6) (142-576) (210-590) (265-600)

Controls (n=24) 	 1.7
	

187
(0.5-1.9)

P<0.01, peak stress and recovery vs rest in ischemic patients and in patients vs controls

Conclusion: Reversible ischemia induces an increase of IL-6 and TF plasma
levels that is sustained in recovery after DSE. MSCF is related to TF plasma
levels during the post ischemic period. Increased production of IL6 persisting
throughout recovery may explain the persistent left ventricular dysfunction ob-
served in the post-ischemic period after DSE since this cytokine has a direct
negative inotropic action.

P1229 Interleukin (IL)-10 and nitric oxide in acute coronary
syndromes

S. Demyanets. Kharkov, Ukraine

Background: Activities of cytokines with antiinflammatory properties during
cardiovascular diseases become in the field of interest. Some studies mea-
sured IL-10 in the serum at acute myocardial infarction (AMI), stable and
unstable angina (UA) patients (pts). IL-10 expression has been revealed in
atherosclerotic plaques and was associated with decreased inducible nitric ox-
ide synthase (iNOS) expression. Increased serum nitrite/nitrate were more ev-
ident in 11-10-deficient than in wild-type mice during reperfusion.
In our study we measured plasma IL-10 and total nitric oxide (NO) concentra-
tions at the pts with different presentations of acute coronary syndromes (ACS)
- UA and AMI.
Methods: 56 pts with ACS were examined - 42 pts with AMI and 14 pts with UA.
Blood was taken at admission. Plasma IL-10 concentrations were measured by
an enzyme immunoassay (CytElisa, Maryland; sensitivity 1,6 pg/ml). For the
quantitative determination of total nitrite concentrations in plasma were used
R&D Systems' Total Nitric Oxide Assay (sensitivity less that 1,35 µmol/I) wich
involves the conversion of nitrate to nitrite by the enzyme nitrate reductase.
Results: AMI pts had higher IL-10 plasma levels as compared with UA pts
(54,39±26,83 pg/ml vs 42,84±22,43 pg/ml; p less 0,001). In pts with Q-wave
AMI (35 pts) IL-10 mean concentration were 63,17±39,51 pg/ml, which was
higher than in non-Q AMI pts (21 pts) - 45,61±27,19 pg/ml; p less 0,001. Con-
centrations of total nitrite in plasma of UA pts were 25,37±4,26 Rmol/l which
statistically higher than in plasma of AMI pts - 14,74±3,28 µmol/I (p less 0,01).
Conclusions: The results suggests that during UA plasma IL-10 concentra-
tions are associated with clinical instability and during periods of myocardial
ischemia/reperfusion may be essential for cardioprotection and have a role in
healing. Impaired NO production may contribute to the development of more
severe presentations of acute coronary syndromes.

P1230 AAngiotensin-converting enzyme immunoreactvity is
associated with macrophage-infiltration and cell
proliferation in "de-novo" coronary plaques

F. Ribichini 1, F. Pugno 2 , V. Ferrero', A. Alberti 3 , E. Brscic 3 , C. Di Mario 4 ,

A. Colombo 4 , E. Uslenghi 1 . 1 Ospedale S. Croce, Cardiology Dept., Cuneo,
Italy; 2 Ospedale S. Croce, Pathology, Cuneo, Italy; 3 Villa Maria Pia,
Cardiology, Torino, Italy; 4 Columbus, Cardiology, Milano, Italy

Background: Angiotensin-II contributes to the initiation and progression of
atherosclerosis while its reduction following angiotensin-converting enzyme
(ACE) inhibition may account for the vascular protection provided by these
drugs. Therefore, ACE in the plaque is likely to be a substratum for the clin-
ical benefits of ACE-inhibitors. The hypothesis was made that ACE in the
atherosclerotic plaque could be involved with inflammation and cell prolifer-
ation. Methods: Histology and immunocytochemistry of "de-novo" coronary
plaques retrieved with directional coronary atherectomy were analyzed in 124
patients: 74 with stable angina, 35 with sub-acute and 15 with acute unsta-
ble angina. Statistical analysis was performed on total and segmental stained
plaque areas quantified by computer-aided planimetry. Results: Compared to
stable patients, unstable patients showed more thrombotic lesions (72% ver-
sus 27% p<0.0001), smaller areas of fibrous type of plaque (2.3±1.2 mm 2

versus 2.8±1.1 mm 2 , p=0.03), a higher cellular proliferative score assessed
with Ki-67 immunostaining (0.78±0.9 versus 0.27±0.6, p=0.003), larger con-
tent of ACE-immunostained cells (25.4±23 versus 13.2±15%, p=0.007) and
larger areas of inflammation as identified by KP-1 immunostaining (30±22 ver-
sus 21±20%, p=0.03). A significant linear correlation was found between KP-1
and ACE stained areas (mm 2 ) among unstable patients (r=0.6, p=0.0001) and
was absent among stable patients (r=0.006, p=0.9). Co-localization of ACE and
KP-1 was confirmed by double-immunostaining. Patients with ki-67 evidence
of cell proliferation had larger contents of ACE (30.3±20% versus 14.5±19%,
p=0.004). Proliferating cells were found to be mostly inflammatory and in part
also spindled-shaped smooth muscle cells. Conclusions: ACE immunoactiv-
ity is associated with the process of plaque inflammation and cell proliferation
in "de-novo" lesions. Both, the total content of ACE and its co-existence with
areas of inflammation are significantly larger in patients with unstable angina.
These observations support a role of the enzyme in the pathophysiology of
plaques responsible for unstable syndromes and suggest potentially different
effects of ACE-inhibitors according to clinical presentation.

P1231 Circulating vasoactive amyloid beta protein ending at
42 amino acid is elevated in severe acute myocardial
infarction

E.V. Economou, C.P. Pitsavos, A. Masourou, A. Zervoudaki, M.G. Toutouza,
K.I. Kapetanios, C.I. Stefanadis, P.K. Toutouzas. Hippokration Hosp., Univ.
Athens, Department of Cardiology, Athens, Greece

Background: Circulating amyloid beta protein ending at 42 amino acid
(Abeta42) can induce oxidative stress-mediated loss of vascular endothe-
lial function, as evidenced by increased vasoconstriction and decreased
endothlium-dependent vasodilation, in the periphery and the brain, that is dis-
tinct from the reporeted neurotoxic effects produced by aggregated forms of
Abeta42. Vascular tissues produce Abeta42 in respose to an hypoxic/ischemic
stress insult. Moreover Abeta42 is released during platelet activation and de-
granulation and it may have an important physiological role in events associated
with clot formation. Aim of this study was to delineate whether the formation of
circulating Abeta42 would be favoured by a severe acute myocardial infarction
(AMI). Methods: In 21 patients (pts) with first attack of AMI, large infarct size,
ejection fraction <45%, no evidence of any later thrombotic occlussion, exten-
sion of myocardial necrosis, or any other disease, serum levels of Abeta42
were determined on hospital admission [mean latency from the onset of chest
pain: 2±1 hours (h)] before thrombolysis (0h) and after 3h, 6h, 9h, 12h, 18h,
24h, 36h, 48h, 72h, 4 days (d), 5d, 7d, 15d and 30d and compared to corre-
sponding values of 20 age- and sex-matched healthy controls (HS). Results:
At Oh, Abeta42 levels were noticed to be significantly higher in comparison
to the respective levels of HS (26.7±1.1 vs 1.3±0.3 pg/mL, p=0.001). After
that, a gradual drop of Abeta42 levels to their lowest values at 6h (18.2±7.8
pg/mL) was noticed and followed by a progressive elevation of them to their
highest values at 30d (35.9±6.4 pg/mL), (in both cases p<0.05 in comparison
to the respective levels at Oh). Conclusions: In severe AMI, serum levels of
Abeta42 are elevated even at the very first 2h from the onset of chest pain,
possibly due, primarly, to platelet aggregation relevant to thrombus formation.
Since effective thrombolysis appears to reduce Abeta42 serum levels, not only
temporally but also partially, in comparison to respective HS serum levels, other
Abeta42 sources might be, in the meanwhile, implicated. This is in accordance
with the following progressive elevation of Abeta42 levels, possibly due to the
long-lasting action of the preceding elevated circulating Abeta42 on the vessel
wall, which is well recognized to upregulate Abeta42 production. Since circulat-
ing Abeta42 has been shown to interact with and to cross blood-brain barrier,
severe AMI-induced elevated circulating Abeta42 may contribute to progress
not only in cardiovascular but also in cerebrovascular disorders.
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P1232 Trimetazidine-mediated cardioprotection during 	 P1234 Recombinant Semliki Forest virus: perspectives for
ischaemia is mediated by mitochondrial respiratory 	 selective gene delivery in vascular lesions during
chain's complex I activity 	 stenting

P. Monteiro 1 , A. Moreno 2 , L. Gongalves 1 , L.A. Providencia 1 . 1 Coimbra
University Hospital, Cardiology Dept., Coimbra, Portugal, 2 Center for
Neuroscience of Coimbra, Coimbra, Portugal

Trimetazidine (TMZ) was reported to protect myocardium from ischemia. How-
ever, the mechanisms involved in this protection remain a matter of debate. To
better understand this topic, we developed an animal model of global myocar-
dial ischemia, using a Lagendorff perfusion system. Thirty Wistar rat hearts
were distributed in 3 experimental groups - A - 180 minutes of perfusion with
a modified Krebs solution, B - 60 minutes of perfusion with the same solu-
tion, followed by 120 minutes of ischemia, in the absence of glucose and 02
and C - as in B, but in the presence of TMZ 25 luM. Mitochondria were then
isolated and used to determine the activity of complexes I, II-III and IV of the
mitochondrial respiratory chain (MRC), using their metabolic substrates (Glu-
tamate/Malate, Succinate and Ascorbate/TMPD). Parameters evaluated were:
Respiratory Control Ratio (RCR), Maximum Mitochondrial Membrane's Elec-
trical Potential (Delta Psi), Phosphorylative Lag Phase (PLP) and Enzymatic
Activities (EA) of MRC's complexes.
TMZ significantly improved RCR values, near to those of controls. A significant
improvement of Delta Psi values in all the MRC complexes studied was also
seen after TMZ treatment, without any significant change in PLP. TMZ signif-
icantly improved the enzymatic activity of MRC's complex I, even above the
values of group A (control); in the other enzymatic complexes, the impact of
TMZ was reduced or none.
Results:

Parameters/groups Ischemic (G roup B ) TMZ (Group C)

RCR 56±5% 10l±16%*

Delta Psi (Glutamate/Malate) 89±2% 95±l%*

EA (Complex I) 63±5% 154±11% *
EA (Complexes II-III) 60±5% 66±4%
EA (Complex IV) 71±7% 71±5%

Note: * - p<0.05 B vs C; values are expressed as % of control (Group A).

In conclusion, TMZ improved the efficiency of the oxidative system, with a
better preservation of the electrochemical gradient within the inner mitochon-
drial membrane, without changing the phosphorylation. These mechanisms,
involved in the cardioprotective effect of TMZ, are dependent on an increase in
Complex I activity.

GENE DELIVERY TO CARDIAC TISSUES

P1233 Enhancement of in vitro gene transfer to smooth
muscle cells by ultrasound

D. Vincentelli Djeffal, L. Pizarro, M.L. Jourdan, N. Ferrera, P. Peycher, F Patat,
P. Coursaget, L. Maillard. TOURS, France

Background: Gene therapy is a promising technique to prevent restenosis fol-
lowing percutanous coronary intervention and increase transfection efficiency
is a major step before clinical applications. Ultrasounds (US) combined with
agent contrast (gas bubbles) enhance mammalian cells membrane permeabi-
lization and could increase gene transfer in smooth muscle cells (SMC). We
evaluated the potential of this method to improve in vitro transfection in SMC.
Methods: SMC were obtained by outgrowth from explants of rabit thoracic
aorta and cultured in DMEM containing 20% fetal veal serum. At one month
growth cultured SMC were suspended in cell wells (1.10 6 cells per well) in
presence of plasmid (pEGFP-N1) and exposed to US. US were performed with
a 10 cm2 surface, 1.656 MHz, piezoelectric ceramic transducer placed below
cell wells on continuous mode. Transfection efficiency was optimized by varying
US conditions (20 to 50 W; 30 to 60 s exposure time), plasmid concentrations
(2,5 µg/ml and 5 µg/ml), adjunction of contrast agent (200 mg µparticles/ml).
Cell counts, viability (uptake of 7 AAD) and transfection (GFP fluoscein) were
assayed by flow cytometry.
Results: Below 50 W and 50 s US exposure, we did not observed an increase
of SMC death. Optimal protein production following 30 W, 40 s exposure was
no different in tested DNA concentration (2.5 µg/ml vs 5 µg/ml; p ns). Maximal
gene transfection was seen with adjunction of contrast agent (1,53% with con-
trast agent vs 0,5% without contrast agent) without increasing mortality (8.5%
vs 7.5%, p ns). US enhance significantly SMC transfection efficiency (1.53%
naked DNA with US versus 0.06% with naked DNA alone; p=0.046) with 2,5
µg/ml of DNA, 100 µl/ml of contrast agent, 30W and 40 s of US exposure. No
increase of cell death was observed.
Conclusions: Ultrasounds combined with contrast agent enhance gene trans-
fer and appears to be a safe technique to be developped for in vivo applications.

A.J.M. Roks', R.H. Henning', R.A. Tio 2 , A.J. van Boven 2 , H.J. Haisma 3 ,

J. Wilschut 4 , W.H. van Gust 1 . 'Academic Hospital Groningen, Clinical
Pharmacology, Groningen, Netherlands; I University of Groningen, Cardiology,
Groningen, Netherlands; 3 University of Groningen, Therapeutic Gene
Modulation, Groningen, Netherlands; 4 University of Groningen, Medical
Microbiology, Lab of Virology, Groningen, Netherlands

Background: Previously, we demonstrated that recombinant Semliki Forest
virus (SFV) is a more selective vector to cultured vascular smooth muscle cells
(VSMC) than Adenovirus (Ad5). Here we describe the consequences for in vivo
vascular gene delivery after vector administration through dwelling or a stent.
Methods: SFVLacZ or Ad5LacZ was administered through intraluminal
dwelling into balloon-injured rat abdominal aorta. After 3 to 72 h the aortic seg-
ments were screened for LacZ staining. In separate experiments, especially
designed coverstents (Medtronic, Maastricht, the Netherlands) were used to
deliver SFVLacZ or Ad5LacZ (1e8 infectious units/stent). After 48 h and 72 h
resp. LacZ expression was studied.
Results: Both SFV and Ad5 expression started after 12 h. However, SFV was
more selective than Ad5 with respect to gene transfer in the media (table 1).
Both vectors were successfully delivered with coverstents. However, in contrast
to dwelling delivery, stent delivery led to LacZ expression to appear almost
exclusively in the media.
Discussion: SFV and Ad5 have very distinct gene delivery patterns in balloon-
injured vessels after dwelling delivery. However, in-stent delivery of SFV and
Ad5 is feasible and leads to transgene expression to be present almost exclu-
sively in the media.

Table 1: in vivo gene delivery

vector type time positive sections distribution
[hrs] 	 [% of total # of sections] 	 intima 	 media 	 adventitia

SFVLacZ 	 12 4(2) 0 0 100
24 31 (8) 0 90 23
48 12(5) 0 33 67
72 3(2) 0 0 100

Ad5LacZ 	 12 23(8) 32 0 68
24 8(4) 0 0 100
48 29(14) 0 0 100
72 27141 18 24 100

SFV and Ad5 transfection into balloon-injured rat aorta. Per aortic segment 5e7
infectious virus units were delivered intraluminally to dwell for 10 minutes. LacZ
expression was studied at the given time points. The gene delivery distribu-
tion per vessel layer is expressed as % of the total number of LacZ-positive
sections. Standard errors are mentioned between brackets.

P1235 Lentivirus (HIV) vector system for gene delivery into
cardiac myocytes

T. Sakoda 1 , M. Oyanagi 1 , N. Kasahara 2 , K. Larry 2 , T. Iwasaki 1 . t Kobe,
Japan; 2 Genetic Medicine, Biochemistry and Molecular Biology, Los Angeles,
United States of America

Human immunodeficiency virus (HLV, lentivirus) type-1 vector has a number
of attractive features for gene therapy, including the ability to transduce non-
dividing cells and long term transgene expression. We used a three plasmid
expression system to generate pseudotyped lentivirus vector to investigate the
transduction efficiency in the cardiac myocytes (CM). Both lentivirus vector and
murine retrovirus vector effectively transduced into dividing cardiac fibroblasts
at the same efficiency. Lentivirus vector also efficiently transduced into CM
and yielded titers of 4.9x10(5) transducing units/ml (TU/ml), however murine
retrovirus vector showed low transduction efficiency with titers reaching only
8.9x1 0(2) TU/ml. SIN (self inactivating) lentivirus vector known to be third gen-
eration lentivirus vector (a portion of 3'-LTR is deleted for reducing promoter
interference) has reported to show higher levels of transgene expression than
that of full length 3'-LTR lentivirus vector (1st generation of lentivirus vector).
Next we investigated the transgene expression levels in CM transduced by
1st generation of lentivirus vector or SIN lentivirus vector. SIN lentivirus vector
showed higher transduction efficiency into CM than that by 1st generation of
lentivirus vector (6.7x10(5) vs 4.9x10(5)). Furthermore, GFP expression level
(mean fluorescence) was higher in CM transduced by lentivirus vector than
1st generation of lentivirus vector (4.2x10(3) vs 1.8x10(3)). These results firstly
demonstrated that lentivirus vector can efficiently transduce well-differentiated
CM. This appears to be an efficient method and provide a new tool for research
and therapy for cardiovascular diseases. µ
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P1236 Catheter-based adenoviral overexpression of tissue
factor pathway inhibitor reduces intimal hyperplasia
in a rabbit injury model

C.W.K. Kopp, T.H. Holzenbein 2 , S. Steiner, H. Bergmeister 3 ,

R. Marculescu 4 , D. Seidinger', R. de Martins, E. Minar'.'Universityof
Vienna, General hospital, 2nd Dept. of Medicine, Vienna, Austria; 2 University
hospital of Vienna, Department of Vascular Surgery, Vienna, Austria;
3 University of Vienna, Biomedical Research, Vienna, Austria; 4 University of
Vienna, Dept.of laboratory medicine, Vienna, Austria; 'University of Vienna,
Inst.f.Thrombosis & vasc. Biol., Vienna, Austria

Background: Tissue factor (TF), the major procoagulant of the atheroma and
activated blood monocytes, is locally expressed at the site of balloon injury me-
diating a prolonged prothrombotic state. TF-pathway inhibitor (TFPI) regulates
hemostasis as well as mitogenic and chemotactic effects of coagulation factors
Vila, Xa and thrombin.
Aim: To interfere with the process of restenosis by percutaneous overexpres-
sion of TFPI.
Method and Results: Myc-tagged TFPI (Ad5-TFPI-c-myc; n=10) or control
virus (Ad5 lacZ, n=10) adenoviral transfection (1x109 pfu/ml) was performed in
femoral arteries of atherosclerotic NZW rabbits using a drug delivery catheter.
Arterial expression of the transgene was confirmed by immunohistochemistry
on day 2, 5 and 21 after percutaneous overexpression in media and neoin-
tima smooth muscle cells. Restenosis as quantitated by intima to media (I/M)
ratio was significantly reduced 21 days after angioplasty by 63% in Ad5-TFPI-
c-myc treated arteries (0.9±0.4) compared with Ad5-lacZ (2.7±0.7) treatment
(p<0.0001) resulting in 30% luminal gain. Reduced monocyte infiltration and
vascular TF expression was observed in Ad5-TFPI-c-myc transfected vessels
compared with control
Conclusion: Catheter-based adenoviral overexpression of TFPI reduces inti-
mal hyperplasia in response to balloon injury by inhibition of TF and recruitment
of monocytes in the atherosclerotic rabbit injury model.

P1237 High-level and long-term gene expression in
endothelial cells transduced by lentiviral vector

T. Sakoda 1 , Y. Fujioka 1 , K. Tsujino 1 , M. Ohyanagi 1 , N. Kasahara 2 ,

L. Kedes 2 , T. Iwasaki 1 . 'Kobe, Japan; 2 Genetic Medicine, Biochemistry and
Molecular Biology, Los Angeles, United States of America

Endothelial cells (EC) are an attractive target for gene therapy. Lentivirus vector
is known to infect with wide variety of cells and shows the long term transgene
expression. In this study, bovine aortic endothelial cells (BAEC) were infected in
vitro with lentivirus vector compared with retrovirus and adenovirus. Transduc-
tion efficiency (TE) of b-Gal gene transfer in BAEC by adenovirus, lentivirus, or
retrovirus at MOI 10 (Multiplicity of infection) (determined on HeLa cells) is 69,
33, or 22% respectively. In adenovirus and lentivirus, almost 100% of BAEC
were transduced at MOI 50. However, in retrovirus, TE showed only 48% at
MOI 50 and no increase at MOI 100. The percentage of b-Gal positive cells
was decreased rapidly at longer passage of cells after transduced by aden-
ovirus. However, lentivirus and retrovirus showed sustained higher percentage
of positive cells. SIN lentivirus vector (a portion of 3-LTR is deleted for reducing
promoter interference) showed higher levels of transgene expression than that
of full length 3-LTR lentivirus vector at the same MOI. Lentivirus vector showed
high TE and long term expression in BAEC. Our results suggest that lentivirus
can be an effective vector for the ex vivo genetically modified EC implantation
and in vivo gene therapy.µ

P1238 Gene delivery method and immune status
determination — Efficacy and safety of adenoviral
cardiovascular gene transfer

Z. Szelid 1 , P. Sinnaeve 2 , P. Vermeersch 1 , E. Verbeken 3 , D. Cohen 1 ,

W. Flameng°, F. Van de Werf 2 , S. Janssens 2 on behalf of Center for
Transgene Technology and Gene Therapy. 'University Hospitals Leuven,
CTG, Leuven, Belgium; 2 University Hospitals Leuven, Cardiac Unit, Leuven
Belgium; 3 University Hospitals Leuven, Department of Pathology, Leuven,
Belgium; 4 University Hospitals Leuven, Department of Cardiac Surgery,
Leuven, Belgium

Background: Adenoviruses are favored gene transfer vectors in cardiovascu-
lar applications. However, the effect of pre-existing immunity on the efficacy of
different adenoviral cardiac gene transfer methods is unknown. Methods: The
effect of immune status on transgene expression levels was compared following
regional retrograde myocardial gene transfer and after local coronary intramu-
ral gene transfer. Adenoviral vectors expressing luciferase (5x10(10) pfu) were
injected retrogradely in the cardiac vein using an occlusive balloon catheter,
and locally in the LAD vessel wall using the Infiltrator catheter in naive pigs
(n=12) and in pigs immunized by prior IV injection of the adenoviral vector
(n=11). Neutralizing antibody (NAb) titers were assessed by the serum con-
centrations reducing adenovirus infectivity by 50% of control values in an in
vitro infectivity assay. Titers were compared to pre-existing NAb titers in 26 pa-

tients referred for CABG. Results: Immunization with adenovirus elicited high
NAb titers (1:2000) in all pigs. Myocardial luciferase expression levels [me-
dian, 25 and 75 percentiles (25p, 75p), light units, LU/mg protein], following
regional gene transfer were abrogated in the left ventricular anterior wall in
immunized versus naive pigs (1.26x10(3); 25p: 3.2x10(2), 75p: 5.2x10(3) vs
2.6x10(6); 25p: 9.2x10(5), 75p: 3.2x10(6) LU/mg protein, P<0.01). Following
intramural gene transfer, however no difference in intramural transgene expres-
sion levels (1.46x10(5); 25p: 4.69x10(3), 75p: 3.1x10(5) vs 1.09x10(4); 25p:
2.57x10(3), 75p: 5.79x10(4) LU/mg protein, P=NS), nor in vascular adenoviral
mRNA (0.34; 25p: 0.09, 75p: 1.9 vs 0.3; 25p: 0.03, 75p: 4.1 fg viral RNA/ ng
GAPDH RNA, P=NS) was observed in immunized versus naive pigs. Trans-
gene expression in the heart following regional gene transfer was associated
with a grade I mild interstitial infiltrate (SHLT Cardiac Rejection Score) in all
naive pigs, but a grade III-IV moderate to severe inflammation with myocyte
necrosis and apoptosis was detected in immunized animals. In CABG patients
high titer of pre-existing NAb (> 1:2000) was detected in 10/26 patients. Conclu-
sions: Pre-existing anti-adenoviral immunity abrogates cardiac transgene ex-
pression. Reduction in transgene expression levels with significant local toxic-
ity was detected in immunized pigs following regional, but not after intramural
gene transfer, and mandates screening for pre-existing anti-adenovirus immu-
nity in patients prior to regional myocardial adenovirus gene delivery. Intramural
adenoviral gene transfer, in contrast, may obviate these restrictions.

NEW INSIGHTS IN DILATIVE CARDIOMYOPATHY

P1239 Growth hormone administration as
immunomodulatory treatment in patients with
idiopathic dilated cardiomyopathy: a randomized
crossover study

S. Adamopoulos' , J.T. Parissis 2 , M. Georgiadis 1 , D. karatzas 1 , C. Kroupis 1 ,

J. Paraskevaidis' , E. Livanis 1 , D. kremastinos 1 . 'Onassis Cardiac Surgery
Center, Dept. of Cardiac Medicine, Athens, Greece; 2 "Amalia Fleming"
Hospital, 1st Department of Cardiology, Athens, Greece

Background: Recent studies have shown that an abnormal proinflammatory
cytokine expression and apoptotic process contribute to adverse left ventricu-
lar remodeling and progress of chronic heart failure (CHF). The present study
investigates the effects of growth hormone (GH) administration on serum levels
of representative proinflammatory cytokines, anti-inflammatory cytokines and
soluble apoptosis mediators in patients with chronic heart failure secondary to
idiopathic dilated cardiomyopathy (ICD).
Methods: Serum levels of proinflammatory cytokines tumor necrosis factor-
a (TNF-a), soluble TNF receptors (sTNFRI, sTNFRII), interleukin-6 (IL-6)and
soluble IL-6 receptor (slL-6R),anti-inflammatory cytokines interleukin-10 (IL-
10)and transforming growth factor-b2 (TGF-b2), and soluble apoptosis me-
diators soluble Fas (sFas) and soluble Fas Ligand (sFasL) were determined
(ELISA method) in 10 patients with IDC (NYHA class III; EF 24±2%) before
and after a 3-month subcutaneous administration of GH 41U every other day
(randomized crossover design). Peak oxygen consumption (VO2max) was also
used to evaluate the functional status of IDC patients.
Results: Treatment with GH produced a significant reduction in serum levels
of TNF-a (8.2±1.2 vs 5.7±1.1 pg/ml, p<0.05), sTNFRI (3.9±0.4 vs 3.2±0.3
ng/ml, p<0.05), sTNFRII (2.6±0.3 vs 2.2±0.2 ng/ml, p<0.05), IL-6 (5.5±0.6
vs 4.4±0.4 pg/ml, p=0.05), sIL-6R (32.7±3.0 vs 28.2±3.0 ng/ml, p<0.05),
sFas (4.4±0.8 vs 3.1±0.6 ng/ml, p<0.05), and sFasL (34.2±11.7 vs 18.8±7.3
pg/ml, p<0.01)in IDC patients.No significant differences were observed in anti-
inflammatory cytokines IL-10 (12.1±1.3 vs 13.6±1.7 pg/ml, p:NS) and TGF-b2
(18.8±2.2 vs 18.2±1.6 pg/ml, p:NS) after the GH treatment. However, a signif-
icant increase in ratio IL-10/TNF-a (1.8±0.3 vs 3.6±1.0, p<0.05) was found
with GH treatment. A significant improvement was also observed in VO2max
after the completion of 3 months' treatment with GH (15.0±0.8 vs 17.2±1.0
ml/kg/min, p<0.05). Good correlations were found between GH-induced in-
crease in ratio IL-10/TNF-a and increase in VO2max (r=0.76, p<0.01), as well
as between GH-induced reduction in sFasL and increase in VO2max (r=-0.56,
p=0.08).
Conclusions: GH administration modulates beneficially circulating cytokine
network and soluble Fas/FasL system in patents with IDC. These anti-
inflammatory and anti-apoptotic effects may be associated with the improve-
ment in clinical performance and exercise capacity of IDC patients.
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P1240 Cardiodepressant effect on cardiomyocytes predicts
acute and prolonged haemodynamic benefit during
immunoadsorption

A. Staudt', Y. Grosse', J. Dahm' , S.B. Felix', C. Bischoff', A. Hummel',
M. Boehm 2 , G. Baumann 2 . ' Ernst-Moritz-Arndt Universitat, Innere Klinik B,
Greifswald, Germany; 2Charite, I. Medizinische Klinik, Berlin, Germany

Background: Immunoadsorption (IA) represents an additional therapeutic ap-
proach in patients suffering from dilated cardiomyopathy (DCM). The present
study characterizes in isolated cardiomyocytes the inotropic effects of serum
antibodies in DCM patients (n = 31, EF < 30%) before IA therapy. We com-
pared these inotropic effects in cardiomyocytes with the hemodynamic benefit
of the DCM patients during IA.
Methods: Before IA from 31 DCM patients the serum antibodies were puri-
fied by anti-IgG separose and dialyzed (100 KD) against experimental buffer.
We analysed the effects of the purified antibodies (300mg/L) on cell contrac-
tion (video edge detection) and on calcium-dependent fluorescence using fura-
2-AM in isolated field-stimulated adult rat cardiomyocytes. Cardiodepressant
effects were defined by a reduction of the calcium transient (>5%) and a simul-
taneous reduction of systolic cell shortening (>10%). After this in-vitro analysis,
in all patients IA was performed in 4 courses, at one-month intervals until month
three.
Results: Serum antibodies from 21 patients (cardiodepressant group) induced
a reduction of calcium transient (-27.2 ± 2.3%) and cell shortening (-34.2 ±
2.2%) (p<0.001) on cardiomyocytes. In contrast, antibodies from 10 patients
(non-cardiodepressant group) did not influence calcium transient or cell short-
ening. During the first IA course patients of the cardiodepressant group showed
an acute increase in cardiac index from 2.1 ± 0.2 to 2.9 ± 0.1 I/min/m 2 (p <
0.001). In contrast, in the non-cardiodepressant group hemodynamics did not
significantly change throughout the three months of IA therapy. The prolonged
effects were also different in both groups. The cardiac index before the last
IA course was 2.1 ± 0.2 I/min/m 2 in the non-cardiodepressant group and 2.9
± 0.1 I/min/m 2 in the cardiodepressant group (p < 0.001). In addition, during
IA therapy after three months left ventricular ejection fraction increased in the
non-cardiodepressant group from 23 ± 2 to 24 f 3% (n.s.) and in the cardiode-
pressant group from 23 ± 2 to 30 ± 2% (p < 0.01). Additional in-vitro analysis
showed that the cardiodepressant effects are mediated by antibodies of the
IgG-3 subclass.
Conclusions: Cardiac antibodies may play a functional role in DCM. Evidence
for cardiodepressant antibodies predicts the acute and prolonged hemody-
namic benefit induced by IA. The antibodies which induce the inotropic effects
belonging to IgG-3.

P1241 The results of long-term idebenone therapy for
myocardial involvement in Friedreich's ataxia: a strain
and strain rate imaging study

G. Di Salvo', F. Weidemann 2 , L. Mertens 1 , B. Eyskens 1 , G. Davidavicius 2 ,
B. Bijnens 2 , M. Gewilling 3 , G.R. Sutherland 2 . ' Department of Cardiology,
Leuven, Belgium; 2Department of Cardiology, 'Pediatric Cardiology, University
Hospital Gasthuisberg, Leuven, Belgium

Background: In Friedreich's Ataxia (FA) there is no standard treatment cur-
rently available for the related myocardial disorder despite causative gene and
protein identification. However, 2 preliminary studies on Idebenone therapy, a
coenzyme 010 analogue and free-radical scavenger which potentially could re-
verse the myocardial abnormalities, have shown conflicting results on left ven-
tricular mass regression in FA.
Study Aims: To investigate the effect of long-term Idebenone administration in
FA patients with cardiac hypertrophy on a) left ventricular mass index (LVMI)
(g/m2 ) and b) regional myocardial function. These were evaluated by 1) stan-
dard echocardiography, 2) myocardial velocity profiles (VEL) (cm/sec) and 3)
peak systolic Strain Rate (SR) (unit S-') and peak systolic Strain (S) (%).
Methods: 7 FA patients with hypertrophic cardiomyopathy (age 8.5-27 yrs)
were studied at baseline (Pre) and after 12 months Idebenone (360mg/d) ther-
apy (12M).
Results: Post-therapy there was a marked improvement in ejection fraction (%)
(Pre:77±10, 12M:86±4,p=0.02) and a reduction in LVMI (Pre:126±29,12M:
101±26,p=0.03). Only 1 patient had no mesurable reduction in LVMI. In the
6 remaining patients, there were significant improvements in ultrasound-based
deformitation indices in all left ventricular walls studied (septum: basal segment
SR: (Pre) -0.9±0.3 vs -1.5±0.5, p=0.04; middle segment SR: (Pre)-1.1±0.3
vs -1.6±0.4, p=0.027; middle segment S: (Pre)-17±6 vs -23±8, p=0.027; av-
erage SR: (pre)-1± 0.2 vs -1.6±0.5, p= 0.04; average S: (Pre) -14±5 vs -
22±9, p=0.04. Lateral wall: middle segment SR: (Pre)-0.8±0.6 vs -1.6±0.7,
p=0.04; average SR: (pre)-1.0±0.3 vs -1.7±0.6, p=0.04. Posterior wall SR:
(pre) 1.9±0.5 vs AT = 3.0±0.6, p=0.027).
Even in the patient with no detectable reduction in LVMI (M-mode echo) we
could measure an increase in peak systolic SR in the lateral wall (from -0.2
to -0.88 unit S-'), suggesting an early change in regional contractility, not de-
tectable by M-mode echo. Interestingly, there was no change in regional peak
systolic myocardial velocities in any of the 7 patients.

Conclusion: In our study, long-term Idebenone therapy significantly improved
LVMI, ejection fraction and regional myocardial contractility as assessed by
peak systolic SR. Moreover, SR was able to detect even subtle changes in
patients where there was no LVMI reduction on standard gray scale imaging.
Our findings would suggest that SR and S imaging, but not VEL, should be
routinely used in the follow-up of these patients to evaluate improvement in
regional myocardial function.

P1242 Interventricular and intraventricular asynchrony:
contribution to functionnal and haemodynamic status
in dilated cardiomyopathy

L. Fauchier', O. Marie', D. Casset-Senon 2 , D. Nguyen', D. Babuty',
P. Cosnay', J.P. Fauchier'. 'Trousseau University Hospital, Cardiology B
Dept., Tours, France; 2 Trousseau University Hospital, Nuclear Medicine and
Ultrasound Dept, Tours, France

Left and right intraventricular asynchrony and interventricular asynchrony may
all contribute to the alteration of the functionnal and the hemodynamic status in
heart failure but few informations are available about the separate contribution
of each dysynchrony in this degradation.
Methods: A total of 103 patients (pts) with idiopathic dilated cardiomyopathy
(IDC) (WHO criteria; normal coronary angiography in all pts; mean age 51
years; range 18-70; 89 men; left ventricular ejection fraction 27 ± 11%) were
studied. Left bundle branch block was present in 25% of the pts and mean QRS
duration was 113 ± 32 ms. Equilibrium radionuclide angiography with Tc99m
was performed and Fourier phase analysis were examined in both ventricles.
Interventricular delay between the mean phase of RV and LV assessed inter-
ventricular asynchrony and standard deviations (SD) of the mean phase in each
ventricle assessed intraventricular asynchrony.
Results: Among patients with LBBB, interventricular delay was more marked
(51±66 vs 16± 35 ms, p=0.001) as was left intraventricular asynchrony (SD of
LV mean phase 77±41 vs 50±22 ms, p<0.0001). Increase in SD of RV phase
was related to a higher NYHA class (R=0.22, p=0.02) and a lower peak oxygen
uptake(R=-0.44, p=0.0001). LV end diastolic diameter was highly correlated
with SD of LV phase (R=0.59, p<0.0001) and to SD of RV phase (R=0.38,
p=0.0001) but poorly with IV delay (R=0.2, p=0.04). LV ejection fraction did
not correlate with IV delay but was inversely related to SD of LV phase (R=-
0.52, p<0.0001) and to SD of RV phase (R=-0.41, p<0.0001). Cardiac index
was inversely related to SD of LV and RV phase (R=-0.23, p=0.03 and R=-
0.30, p=0.006) and did not correlate with IV delay. With a follow-up of 27 ± 23
months, 18 patients had a major cardiac event (7 cardiac deaths, 11 worsening
of heart failure leading to heart transplantation). SD of the LV and RV mean
phase were predictors of cardiac event (all p<0.0001) but interventricular delay
was not (p=0.35).
Conclusion: The prognosis of congestive heart failure seems related to left
and right intraventricular rather than to interventricular asynchrony in IDC.
Moreover, all the parameters of functionnal and hemodynamic status are much
better related to left and right intraventricular dysynchrony than to interventric-
ular asynchrony.

P1243 Meta-analysis of 267 subjects with lamin mutations:
are conduction disorders reliable indicators of lamin
mutations?

J. van Berlo', J.P. van Tintelen,z, H.J.G.M. Crijns', Y.M. Pinto' on behalf of
ICIN working group on hereditary cardiac disease. 'academic hospital
Maastricht, Cardiology, Maastricht, Netherlands; 2academic hospital
Groningen, Clinical Genetics, Groningen, Netherlands

Purpose: Mutations in the gene for nuclear lamin A/C can cause familial dilated
cardiomyopathy (DCM), skeletal myopathy (SM) or both. Our purpose was to
relate the clinical phenotype to the various known mutations.
Methods: We conducted a meta-analysis of all published patients described
with a mutation in lamin A/C responsible for familial DCM and/or skeletal my-
opathy. Patient characteristics and localisation of gene mutation were analyzed.
Results: In total 267 patients with a lamin A/C mutation have been described.
106 pts (40%) demonstrated isolated DCM without SM. 150 pts (56%) demon-
strated evidence of conduction system disease (CSD) or supraventricular ar-
rhythmias before onset of DCM, 77 pts (29%) required a pacemaker. 95 pts
(36%) demonstrated SM with arrhythmias or CSD and only a minority demon-
strated isolated SM. 24 pts (9%) with isolated DCM died suddenly whereas 11
pts (4%) with SM died suddenly. No de novo mutations have been described
for DCM or LGMD. Mutations occurred at various positions of the lamin gene,
without clear relation to the clinical phenotype.
Conclusion: This meta-analysis is the first to provide additional insights into
the clinical cardiological manifestations of lamin mutations:
1.conduction system disease invariably precedes DCM
2. 25% of patients with isolated lamin-DCM die suddenly.
Therefore, lamin A/C cardiomyopathy can be recognized in advance of clinical
DCM by the combination of CSD and a positive family history.
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P1244 Clonal T cell composition, detected by family specific
PCR of the T cell receptor beta chain, is exclusively
present in dilated cardiomyopathy

M. Noutsias 1 , J.H.N. Blohm-Bigdeli', C. Assaf, M. Hummel 3 , R. Warraich 4 ,

M.H. Yacoub 4 , H. Stein 3 , H.P. Schultheis 1 . t University Hospital Benjamin
Franklin, Cardiology Dept., Berlin, Germany; 2 UKBF Free University,
Dermatology, Berlin, Germany; 3 UKBF Free University, Pathology, Berlin,
Germany; 4 Harefield Hospital, NHLI, Middlesex, United Kingdom

Background: Autoimmunity, resulting from molecular mimicry between viral
and cryptic cardiac antigens, is postulated for the pathogenesis of dilated car-
diomyopathy (DCM). Autoimmunity directed against distinct antigens evokes
expansion of specific T-cell clones infiltrating the target tissue. This phe-
nomenon leads to a clonal predominance of T-cells harboring an identical re-
arranged T-cell receptor gene (TCR), which can be reliably identified by family
specific PCR for the Vb-N-Db-N-Jb-region of the TCR gene in combination with
the GeneScan-analysis (Assaf et al., Blood 2000).
Materials and Methods: DNA extracted from explanted DCM hearts (n=17,
1 female; 49±13 years; LVEF: 18±5%) were investigated for clonality of
the TCR-b-gene. Non-DCM-hearts (ischaemic cardiomyopathy: n=2, valvular
heart disease: n=3, donor hearts: n=3) served as controls. The TCR-b PCR-
products analyzed by high-resolution fragment analysis (GeneScan), displayed
a Gaussian-like distribution profiles in polyclonal and single dominant peaks in
clonal T-cell populations. Clonal TCR-b PCR-products were directly sequenced.
Results: The GeneScan analysis of the TCR-b PCR-products demonstrated a
clonal T-cell population in n=9/17 (53%) of the DCM hearts. In contrast, exclu-
sively polyclonal composition of the TCR-b PCR-products were obtained from
the non-DCM hearts. Sequence analysis of the clonal TCR-b PCR-products
from the n=9 DCM hearts determined Vb19.01 in n=6 cases (67%), and Vb6-
1.01, Vb6-3.01 and Vbl0-3.04 in each of the remaining cases.
Conclusions: Clonal T-cell composition is exclusively present in DCM, as de-
tected by PCR and GeneScan analysis of the TCR-b rearrangement. This phe-
nomenon indicates a clonal T-cell proliferation due to specific antigen, which
confirms the autoimmune hypothesis of DCM. Our results, demonstrating a
clear predominance of Vb19.01 T-cell clones in DCM, warrant the molecular
analysis of the respective immunogenic sequence and eventually a TCR-based
immunotherapy in DCM (e.g. with DNA vaccines).

P1245 Hematologic correlates of spontaneous echo contrast
and echocardiographic parameters in patients with
dilated cardiomyopathy

G. Kozdag' , A. Vural' , D. Ural , E. Ural' , M. Ozden 2 , G. Kahraman' ,
A. Agacdiken 1 , B. Komsuoglu 1 . ' Kocaeli University Medical Faculty,
Department of Cardiology, Kocaeli, Turkey; 2Kocaeli University Medical
Faculty, Department of Biochemistry, Kocaeli, Turkey

Objectives: Patients with dilated cardiomyopathy have a high risk for cardioem-
bolic events. However, hematologic characteristics of these patients are not
well known. The aim of our study was to investigate the relation of hematologic
parameters to spontaneous echo contrast (SEC) and some echocardiographic
variables in a group of patients with ischemic dilated cardiomyopathy.
Methods: The study group consisted of 45 patients (32 male, 13 female, mean
age 60±11 years) with ischemic dilated cardiomyopathy. All of the study pa-
tients were in sinus rhythm and not receiving anticoagulation. Hematologic
parameters were measured on the day of transthoracic and transesophageal
echocardiographic examination.
Results: Patients with SEC (n=30; 67%) had an increased plasma low-
molecular-weight (LMW) heparin (p=0.02), unfractionated (UF) heparin
(p=0.01), fibrinogen (p=0.07), lower factor VII (p=0.09) and left atrial appendix
emptying velocity (p=0.01). Multivariate analysis showed that SEC was inde-
pendently related to left atrial appendix emptying velocity (p=0.004), fibrinogen
(p=0.05) but not to other hematologic parameters.
Left atrial and right ventricular diameter had a significantly positive correlation
to activated partial thromboplastin time (r=0.36, p=0.03 and r=0.41, p=0.01 re-
spectively). Another positive correlation was observed between left ventricular
systolic function and factor VII (EF: r=0.38, p=0.04; FS: r=0.38, p=0.04). Pa-
tients with restrictive diastolic filling had significantly higher LMW and UF hep-
arin (p=0.03 and p=0.03). Grade of mitral regurgitation had no correlation to
any hematologic parameters. Left atrial appendix emptying velocity showed a

Abstract P1246 - Table

positive correlation with FVII (r=0.42, p=0.007) and a weak negative correlation
with LMWH and UFH.
Conclusion: Patients with dilated cardiomyopathy and left atrial SEC have a
tendency for increased coagulation and also for probable compansatory anti-
coagulation. The paradoxical decrease of FVII and increase of LMW and UF
heparin in patients with worse left ventricular and atrial appendix function sug-
gested an increased tendency for spontaneous intrinsic anticoagulation in pa-
tients with dilated cardiomyopathy and severely impaired left ventricular systolic
and diastolic function.

P1246 From acute myocarditis to dilated cardiomyopathy:
the role of myocardial catecholamines

P.M. Seferovic' , R. Maksimovic 1 , S. Stepanovic 1, A.D. Ristic 2 ,

D. Simeunovic' , G. Draganic 1 , D. Trifunovic 1 , M. Ostojic 1 . ' University Inst. for
Cardiovasc. Dis., Klinicki Centar Srbije, Belgrade, Yugoslavia; 2 University Inst.
for Cardiovasc. Dis., Belgrade, Yugoslavia

Impact of the adrenergic system activation on hemodynamics in acute my-
ocarditis and dilated cardiomyopathy is controversial.
Methods: In order to elucidate this issue, myocardial catecholamine con-
centration was assessed in biopsy proven acute myocarditis (BPM)(20 pts,
80% males, mean age 36.5±13.3 years) and idiopathic dilated cardiomyopa-
thy (IDC)(32 pts, 75% males, mean age 47.3±11.9 years). The diagnosis
was based on clinical data, echocardiography, cardiac catheterization, and en-
domyocardial biopsy findings. Myocardial norepinephrine (MNEC), epinephrine
(MEC), and dopamine (MDC) concentrations were measured in EMB sam-
ples using catechol-O-methyl-transferase radioenzymatic method. The correla-
tion between myocardial catecholamine concentration and left ventricular (LV)
hemodynamics was also calculated.
Results: Comparison between the groups revealed significantly higher MNEC
and MEC in BPM than in the IDC group (Table). Mean MDC values were similar
in both groups (p>0.05). No significant correlation was found among myocar-
dial catecholamine concentration and hemodynamic parameters in BPM pts.
In IDC pts, both MNEC and MEC demonstrated significant positive correlation
with LVdp/dt max and LVEF, and significant negative correlation with pulmonary
capillary pressure and LVEDP.
Conclusions: significantly higher MNEC and MEC were found in BPM than
in IDC group. Depressed LV function, decreased MNEC and MEC concentra-
tions, as well as their good correlation in IDC group, may reflect myocardial
dysfunction and indicate final stage of the disease.

Invasive hemo-dynamics MNEC-BMP MNEC-IDC MEC-BMP MEC-IDC MDC-BMP MDC-IDC
415.4±71.1 ng/g 262.2±68.9 ng/g9 57.3±4.8ng/g 35.8±6.2 ng/g951 76.6±9.2 ng/g MDC-IDC 70.1±1 , 1.8ng/g

HR (b/min) -0.29 0.35 -0.16 0.49 -0.27 0.09
PCWP mean (mmHg) -0.22 -0.83* 0.17 -0.76** -0.16 -0.07
LVEDP (mmHg) -0.09 -0.79" -0.13 Ø•75** -0.11
LV dp/dt max (mmHg/s) 0.33 0.87" -0.18 0.74" -0.09 0.07
LVEF (%) 0.34 0.89" 0.08 0.86" -0.02 0.02
MAP (mmHg) 0.12 -0.01 0.26 0.17 0.01 -0.08

The correlation of myocardial norepinephrine (MNEC), myocardial epinephrine (MEC), and myocardial dopamine (MDC) concentration and hemodynamic variables in biopsy proven myocarditis
(BPM) and idiopathic dilated cardiomyopathy (IDC), *-p<0.05, "-p<0.01; 9- MNEC in BMP vs. IDC (p<0.01), ¶9 - MEC in BMP vs. IDC (p<0.01)
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P1247 Induction of activating antibodies against human
131-adrenoceptors results in progressive left
ventricular dilatation and dysfunction in rats

R. Jahns', V. Boivin 2 , S. Triebelz, L. Heine, W. Voelker 3 , G. Ertl 3 ,

C.E. Angermann' , M.J. Lohse 2 . t Med. Poliklinik, Cardiology, Wuerzburg;
21nstitute of Pharmacology, Wuerzburg 3Med. Klinik, Wuerzburg, Germany

Purpose: A subgroup of patients with dilated cardiomyopathy (DCM) has
been shown to have functionally active antibodies (Ab) against the second ex-
tracellular domain of the betal-adrenergic receptor (bi-ECII). To investigate
whether antibodies against b1-ECII (100% sequence-identity human/rat) might
be involved in the pathogenesis of DCM we attempted to generate immune-
cardiomyopathy in the rat.
Methods: N=35 Lewis-rats were were immunized monthly over 15 months ei-
ther with fusion proteins of glutathion-S-transferase (GST) and the human bt-
ECII (n=15), with GST alone (n=10), or with 0.9% NaCI (n=10). Rat-sera were
screened for anti-bl-ECII Ab by ELISA, Western blotting, and immunofluores-
cence using Sf9- and CHW-cells expressing recombinant human bl-adrenergic
receptors. In parallel, echocardiography was performed every three months
(GS Vingmed, System FiVe) followed by left heart catheterization (Millar-tip-
catheter) and subsequent excision of the hearts at month 15.
Results: High titers of anti-bi-ECII Ab were found throughout the study-period
in all 15 immunized rats, but not in control rats. Anti-bi-ECII recognized de-
natured (Western blot) as well as native b1-receptors (immunofluorescence)
and increased both basal and stimulated cAMP-levels in stably transfected bi -
CHW-cells (functional assay). Compared with controls [C], echocardiographic
follow-up revealed significant left ventricular dilatation and dysfunction in anti-
bl-ECII-positive rats [b1] from the ninth month on, which progressed during
the study (LVED: 8.2±0.1 [bi] vs. 7.1±0.3 mm [C]; FS: 33.7±2.9 [b1] vs.
41.1±1.1% [C]; p<0.01). The data obtained by cardiac catheterization (i.e. con-
tractility dP/dt: 8113±208 [bi] vs. 10050±289 mmHg/s [C]; p<0.001) and the
relative heart-mass (2.75±0.05 [bi] vs. 2.50±0.03 mg/g [C]; p<0.001) con-
firmed the echocardiographic results.
Conclusion: Our study shows that rats immunized against the bi-ECII-domain
develop activating anti-bl -receptor antibodies and, subsequently, progressive
left ventricular dilatation and dysfunction. However, to establish autoimmunity
as a pathogenic principle it will be necessary to demonstrate that immune-
cardiomyopathy may be induced also by transferring anti-bl-ECII to healthy
animals.

P1248 LMNA defects and nuclear membrane damage in
autosomal dominant dilated cardiomyopathy with
atrio-ventricular block

A. Repetto' , A. Pilotto 2 , M. Grasso 2 , C. Campana' , L. Scelsi 1 , A. Gavazzi 1 ,

L. Tavazzi 1 , E. Arbustini 2 . 1 IRCCS Policlinico S. Matteo, Cardiologia, Pavia,
Italy; 2 lnstitute of Pathology, Molecular Diagnostic Division, Pavia, Italy

Familial dilated cardiomyopathy (DCM) associated with either conduction dis-
turbances or variable myopathy has been reported to be causally linked to lamin
A/C gene (LMNA) defects. LMNA gene, myocardial ultrastructural changes and
protein expression were analysed in familial and sporadic DCM associated with
either atrioventricular block (AVB)(n=16; 8 familial and 8 sporadic) or increased
serum creatin-phosphokinase (5CPK)(n=9). Six novel LMNA mutations were
identified in the 6 autosomal dominant forms with AVB (R89L, K97E, E111X,
R190W, E317K, four base pair insertion at 1713 cDNA)(6/16: 37%). The im-
munostain with anti-lamin A/C antibodies showed reduced or absent expres-
sion of the protein in the myocyte nuclei, while endothelial and interstitial mes-
enchimal cells retained normal immunostain. In 3 hearts with different muta-
tions the Western blot showed an additional 30 kDa band, suggesting degrad-
ing effect of the mutated on the wild type protein. The atrioventricular junctions
of the 3 hearts excised at transplantation showed fibro-fatty changes and my-
ocyte degeneration. Focal disruptions, bleb formation and nuclear pore clus-
tering were documented at electron microscopy in the myocyte nuclear mem-
branes. None of the above changes were found in controls, both disease and
normal cases. The LMNA gene mutations account for 37% of the DCM5 with
AVB, all familial autosomal dominant. In these patients, we demonstrated de-
creased expression of lamin A/C, protein degradation, structural damage of the
myocyte nuclear membrane, and degenerative changes of the atrioventricular
junction.

P1249 Familial non-X-linked dilated cardiomyopathy:
progression to the disease in asymptomatic "healthy"
relatives with cardiac abnormalities

A. Repetto 1 , A. Fontana', L. Scelsi 1 , A. Bertoletti 1 , C. Campana' ,
A. Gavazzi 2 , L. Tavazzi 1 , E. Arbustini 3 . 1 Policlinico San Matteo, Cardiology,
PA VIA, Italy; 2 Ospedali Riuniti, Cardiology, Bergamo, Italy; 3Policlinico San
Matteo, Molecular Diagnostic Division, Pavia, Italy

A clinical program dedicated to familial non-X-linked dilated cardiomyopathy
(DCM) was lunched in 1995 by our Centre (Eur Heart J 2001; 22:73-81). The

program consisted of screening all informed and consenting relatives of pa-
tients (pts) consecutively diagnosed with DCM. Since then, we enrolled 130
index pts and 557 family members. Familial DCM was diagnosed on evidence-
based data with at least two members proven as affected. Of the 557 rela-
tives, 61 were excluded at time 0 (TO) and 3 at time 1 (Ti) because of con-
comitant relevant disorders (hypertension, diabetes mellitus, coronary artery
disease, alcohol consumption, etc.); 273 did not complete the follow-up (FU),
while 220 had a 1 to 3-year clinical and instrumental FU (32.1±9.8 months).
Of the 220, 18 were found to be affected at TO, leaving a study population of
202 apparently "healthy" subjects. Of the overall 202 healthy relatives, only 2,1
with LVEDD>1 12% + AVB and 1 with LVEDD>1 17% + LVFS<25%, developed
DCM during the FU. Both were from DCM defined as familial at TO. Of the 20
relatives with >LVEDD, 10 had LVEDD<112% at the FU. LVFS>25% did not
predict, by itself, the development of the disease.

Results in 202 healthy relatives

Instrumental Data	 Time 0 (#) Time 1 (#) 	 FU: from Time 0 to Time 1

AVB 3 4 3confirmed+1 new
Left Anterior Hemiblock 2 3 2confirmed+1 new
Left Bundle Brunch Block 0 0
LVEDD> 112% 14 14 3confirmed+1 1 new,7normalized,4worsened
LVEDD>117% 6 9 3confirmed+6new,3normalized
LVFS<25% 2 9 new, 2normalized
LVEF<50% 0 2 1 from LVEDD>112%,lfrom LVEDD>117%

AVB atrio-ventricular block; LVEDD left ventricular end-diastolic diameter, LVFS left ventricular
fractional shortening, LVEF left ventricular ejection fraction

In conclusion, only 2 of 202 healthy relatives (1%) of DCM pts developed the
disease during the FU. Instrumental monitoring seems appropriate only in rela-
tives with >LVEDD, either isolated or associated with <LVFS or AVB, especially
in proven familial non-X-linked DCM.The rate of disease progression among
"healthy" relatives with >LVEDD is low but imposes to continue the FU and the
search for new predictive markers, given that the 2 relatives who developed the
disease did not differ from the 18 who did not.

P1250 Clinical course of anthracyclines-induced versus
idiopathic dilated cardiomyopathy

L. Massa', C. Lestuzzi 2 , A. Di Lenarda' , E. Viel z, M. Driussi 1 ,

N. Meneguzzo 2 , G. Sabbadini 3 , G. Sinagra'.'Ospedale Maggiore,
Cardiology Department, Trieste, Italy; 2 Centro di Riferimento
Oncologico-IRCCS, Cardiology, Aviano (PN), Italy; 3 Institute of Geriatrics
Department of Internal Medicine, Trieste, Italy

Background: About 5% of neoplastic patients (pts) undergoing anthracyclines
therapy develop cardiomyopathy. Aim of the study was to analyse the clinical
course of pts with anthracyclines-induced cardiomyopathy (AIC), as compared
to those with idiopatic dilated cardiomyopathy (IDC).
Methods: Sixty-eight consecutive AIC pts (mean age 51±12 years, sex female
75%) referred to, and investigated at the Cardiology Service of Aviano (careful
clinical and non-invasive assessment, including echocardiogram at baseline
and at 1-year follow-up), were compared to 136 age- and sex-matched IDC pts
enrolled in the Heart Muscle Diseases Registry of Trieste.
Results: AIC pts had been previously treated with adriamycin and/or epiru-
bicin at adriamicyn equivalent-dose (EQD) of 457±152 mg/m 2 , for breast can-
cer (n=41, 60%), lymphoma (n=1 26%), or other tumours (n=9, 14%); 14
pts (21%) had been also treated with mitoxantrone. Eighteen pts (26%) re-
ceived mediastinal or left side chest radio-therapy. Pts developed AIC 16±34
months after chemotherapy,(CT). At enrollment, in comparison to IDC pts, AIC
pts showed higher heart rate (HR 93±20 vs 81±17 bpm, p<0.0001), smaller LV
end-diastolic diameter (DTD 32±5 vs 38±5 mm/mz, p<0.0001), higher LV ejec-
tion fraction (EF 45±6 vs 30±10%, p<0.0001), and similar mild symptomatic
impairment (NYHA 2.1±0.9 vs 2.0±0.8, p=NS). AIC pts were under-treated in
comparison to IDC pts (ACE-inhibitors 71 vs 84%, p=0.027 (EQD enalapril 8.5
vs 21.3 mg, p<0.0001); beta-blockers 22 vs 64%, p<0.0001 (EQD metoprolol
41 vs 112 mg; p<0.0001); diuretics 41 vs 60%, p=0.01; digoxin 54 vs 80%,
p=0.0001; anti-arrhythmic drugs 6 vs 31%; p<0.0001). At 12-month follow-up,
AIC pts showed a less pronounced improvement in LVEF (+4±8 vs +9±11%,
p=0.04) than IDC pts, while changes in LVEDD did not differ between the two
groups (-1±4 vs -2±5 mm, p=NS). Survival of AIC pts was significantly worse
(12, 24, 36 months: 66, 42, 29% vs 96, 94 e 91%, p<0.0001), while hospital
admissions for cardiovascular reasons tended to be less frequent (12, 24, 36
months: 13, 13 e 13% vs 20, 23 e 27%, p=NS). Thirty-six pts died, 29 of them
died for their primary disease (81%) and only 1 for heart failure progression
(3%).
Conclusions: As compared to IDC pts, AIC pts are less impaired at enrolment
and seem to have a more favourable evolution of cardiomyopathy, in the face
of less frequent use/lower dosages of effective heart failure therapies (ACE-
inhibitors and beta-blockers). High mortality rates are clearly related to the pro-
gression of neoplastic disease.
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1277 Autoantibodies: new upstream targets of paroxysmal
atrial fibrillation in patients with congestive heart
failure

A. Baba', T. Yoshikawa 2 , M. Shimada' , M. Akaishi', S. Ogawa 2 . ' The
Kitasato Institute Hospital, cardiology, Tokyo, Japan; 2Keio University School
of Medicine, Cardiology, Tokyo, Japan

Objectives: We sought to define the clinical implications of autoantibodies
(Abs) as upstreams of paroxysmal atrial fibrillation (AF) in patients (pts) with
congestive heart failure (CHF).
Methods and Results: Circulating Abs against myosin (M-Abs) detected by
immunofluorescence, Abs against betal-adrenergic receptors (Betal-Abs) by
ELISA, and Abs against Na-K-ATPase (NKA-Abs) by ELISA were screened
in 95 CHF pts with left ventricular ejection fractions (LVEF) <45% (coronary
artery disease (CAD), n=48; dilated cardiomyopathy (DCM), n=47) and 48 age-
matched control pts with hypertension. All pis had no antiarrhythmics and were
enrolled with ACE inhibitors at chronic stable states. Relations of the presence
of paroxysmal AF to other clinical variables were assessed on 48-hour Hotter
monitoring. There was no Abs in control pts. However, M-Abs, Betal-Abs, and
NKA-Abs were detected in 22%, 26%, and 16% pts with CHF (CAD; 8, 10, and
4%, DCM; 36, 43, and 28%, respectively). The occurrences of paroxysmal AF
were more frequent in DCM than in CAD (47% vs 15%, p<.01). A multivari-
ate analysis suggested that NKA-Abs was an independent risk factor for the
occurrence of paroxysmal AF (p<.01), although there were no differences in
other clinical profiles; age, gender, NYHA functional class, concomitant medi-
cations, LVEF, left atrial diameter, severity of mitral regurgitation, serum potas-
sium, plasma norepinephrine, and atrial natriuretic peptide concentrations.
Conclusions: This study demonstrated that autoantibodies against sarcolem-
mal Na-K-ATPase were closely related to the occurrence of paroxysmal AF in
pts with CHF, and rose the possibility of an autoimmune process as new up-
stream of AF.

1278 Early atrial ultrastructural remodelling after sustained
rapid atrial pacing in a canine model of induced atrial
fibrillation

D. Sanchez-Quintana' , J.A. Cabrera 2 , E. Garcia-Colis 2 , F. Cabestrero 2 ,

C. Castilla 2 , J. Farrel, P.P. Perez 2 , A. Lopez Farre 2 .'Extremadura University,
Human Anatomy", Badajoz, Spain; 2Fundaci6n Jimenez Diaz, Cardiology,
Madrid, Spain

Recent studies in animal models of prolongaded sustained atrial fibrillation de-
scribed that chronic sustained rapid atrial pacing lead to electrophysiological
and atrial structural remodeling. Qualitative and quantitative structural changes
of atrial myocardium in the early stages of pacing-induced atrial remodeling are
unknown.
Methods: Fifteen halothane-anesthetized adult beagle dogs underwent inser-
tion of a transvenous lead at the right atrial appendage (RAA). Ten dogs were
continuously paced at 400 bpm for 3 days and 5 dogs in sinus rhythm served
as control. Right atrial effective refractory period (ERP) was measured at ei-
ther baseline and after 3 days in both groups. After 3 days structural changes
of the atrial myocardium were examined and quantified in interatrial septum,
lower right atrium (RA), RAA and left atrial appendage (LAA) by conventional
and electron-microscopy studies.
Results: Right atrial ERP was significantly shortened after pacing from
136±15 msg to 80±30 msg. In unpaced dogs, atria appeared normal. After
3 days of continuous rapid atrial pacing, electron microscopy of atrial tissue
demonstrated ultrastructural changes that were characterized by 1) loss of con-
tractile material 2) changes in mitochondrial size and shape 3) disruption of
the sarcoplasmic reticulum and 4) loss of profile of intracellular membranes.
Findings correlated with the expression levels of proteins (a-actin, desmin and
E-Cadherin) detected by immunohistochemical staining. No evidence of in-
creased connective tissue content and myocyte hypertrophy was documented.
Table shows the mean percentage of severely atrial affected myocytes (>25%
myolysis) in paced and control dogs.

Quantification of atrial changes

RAA Septum Lower RA LAA

Paced dogs 11±2% 6±1.5% 8±1.5% 5±1.4%
Control dogs 2±1% 3±1% 2±1% 2±1%

p<0.001 p<0.001 p<0.001 p<0.01

Conclusions: This is the first study to demonstrate both qualitatively and quan-
titatively early ultrastructural changes of atrial myocardium in an animal model
of pacing-induced atrial remodeling. This finding may have clinical implications
for an early approach in patients with atrial fibrillation

1279 A T type Ca channel blocker efonidipine prevents
tachycardia-induced atrial remodelling in dogs

N. Ohashi, H. Mitamura, O. Kinebuchi, K. Tanimoto, Y. Kurita, S. Miyoshi,
M. Hara, S. Ogawa. Keio University Hospital, Tokyo, Japan

Calcium overload plays a central role in inducing atrial electrical remodeling
during atrial tachyarrhythmias. Since the L-type but not T-type Cat current is
downregulated in this process, a T-type Ca blocker efonidipine may potentially
prevent atrial electrical remodeling.
To prove this hypothesis, we measured the atrial effective refractory pe-
riod(ERP) on the day before, and 2, 7, 14 days after starting atrial pacing at
400 ppm in 9 dogs with chronic oral efonidipine (5mg/kg/day) and in another 9
dogs without drug (control). In response to rapid pacing, ERP decreased pro-
gressively in the control dogs, whereas in the efonidipine group, ERP did not
change significantly and remained greater than that in the control dogs.

ERP at 300 bpm.

In conclusion, efonidipine, a T-type Ca blocker, is highly effective in preventing
atrial electrical remodeling.

1280 Load mismatch at tissue discontinuities underlies
progressive ventricular activation delay at long cycle
lenghts

R. Derksen, R. Coronel, R.N.W. Hauer, J.M.T. de Bakker. Heart Lung Center
Utrecht, Cardiology, Utrecht, Netherlands

Progressive ventricular activation delay (PAD) starting at long coupling inter-
vals of premature stimulation has been shown to correlate with sudden cardiac
death in patients with and without heart disease. The underlying mechanism
of PAD is still unknown. Studies carried out in explanted human hearts from
patients undergoing heart transplantation showed that PAD increased in areas
with patchy fibrosis with long strands. The amount of delay depended on the
direction of the wave front. We hypothesize that PAD may be caused by the
sites of load mismatch imposed by tissue discontinuities due to fibrosis.
Methods: Load mismatch was simulated in cell cultures grown in patterns ac-
cording to methods developed by Rohr and Kleber. Neonatal rat heart cells
were grown in 12 star-shaped structures each with 8 arms (diameter 0.15 mm,
length 2 mm). Stimulation was performed at the extremity of one arm only
(n=12, group A) and 2 arms (n=6, group B). Extracellular electrograms were
recorded at 24 sites, homogeneously distributed over all arms. In group A con-
duction curves (extrastimulus method) were determined at all recording sites.
The mean increase of delay (MID) of the conduction curves was used as a
measure of PAD. In group B Wenckebach periodicity (WP) was determined for
both pacing sites. The shortest cycle length (CL) of pacing leading to WP was
used to pace regularly both arms. Pacing was performed (1) simultaneously;
(2) by a phase shift of 10, 20 and 30 ms.
Results: In group A MID was 0.81 ±0.41 ms (per 10 ms) for sites in the paced
arm and 3.13 ±0.58 ms in the other arms. PAD started to increase at the transi-
tion of the paced arm and the star center. In group B summation of activation at
WP-CL resulted to 1:1 conduction without increased delay. Out-of-phase pac-
ing (up to 30 ms) increased activation delay to 31.53 ±6.83 ms. Maximum
activation delay during stimulation in one arm was 25.60 ±8.80 ms.
Conclusion: Our data show: (1) Load mismatch causes PAD (2) Summation
of activation facilitates conduction but may increase delay.
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1281 Propagated conduction heterogeneity of right
ventricular outflow tract in evolving canine vagal
stimulation

A. suzuki 1 , K. Tanaka 1 , Y. Takei 1 , Y. Watanabe', K. KawagoeI, N. Ejiri 2 ,

K. Kuga 3 , 1. Yamaguchi 3 on behalf of I Yamaguchi. 'Hitachi General Hospital,
Cardiovascular Medicine, Hitachi, Japan; 2 Taga General Hospital, Internal
Medicine, Hitachi, Japan; 3 University of Tsukuba, Institution of Clinical
Medicine, Tsukuba, Japan

Background: Much attention has been drawn to the role of the autonomic ner-
vous system as a trigger for Brugada and Brugada described idiopathic ven-
tricular fibrillation. The possibility is suggested that the mechanism involved
consists of a conduction disturbance existing at right ventricular outflow tract
(RVOT) and that this conduction disturbance is aggravated by accelerated va-
gal activity. The purpose of the present study is to verify the hypothesis that
vagal stimulation affects the conduction properties of RVOT.
Methods: In six anesthetized dogs, isochronal mapping at RVOT using multiple
electrodes was studied with and without vagal stimulation. The right chest was
opened and approximately multiple electrodes were set at RVOT. Two Teflon-
coated wire electrodes were embedded in the cardiac end of each vagal nerve.
Results: Without vagal stimulation, con-
duction properties of RVOT was prop-
agated upward homogeneously from
breakthrough point. However, with va-
gal stimulation conduction properties of
RVOT was propagated upward heteroge-
neously from breakthrough point. Espe-
cially with vagal stimulation, conduction
properties of RVOT were modulated by
every beats.
Conclusion: This study demonstrates
that propagated conduction heterogene-
ity of right ventricular outflow tract was 	 Isochronal mapping.
evolved by vagal stimulation. We pro-
pose that the mechanism involved consists of a conduction disturbance existing
at the RVOT is one in which the propagated conduction heterogeneity is mainly
located from the anterior wall to the RVOT but may also be modulated by every
beats. Propagated conduction heterogeneity of right ventricular outflow tract by
accelerated vagal activity may be important in arrhythmogenesis for Brugada
and Brugada described idiopathic ventricular fibrillation.

12 22 Cardiac autonomic dysfunction in patients with
non - ischaemic ventricular tachyarrhythmias

T. Wichter 1 , M. Schafers 2 , M. Paull, P. Kies 2 , J. Fischer', L. Eckardt',
O. Schober 2 , G. Breithardt 1 . 'Dept. of Cardiology and Angiology, 2Dept. of
Nuclear Medicine, University Hospital of Munster, Monster, Germany

In patients with nonischaemic ventricular tachyarrhythmias (VTNF), the poten-
tial role of the cardiac autonomic nervous system in arrhythmogenesis is indi-
cated by the predominance of VTNF occurrence during either adrenergic or
vagal stimulation. In arrhythmogenic right ventricular cardiomyopathy (ARVC)
and idiopathic right ventricular outflow tract tachycardia (RVO-VT), VTNF are
frequently provocable by exercise and may be suppressed by antiadrenergic
treatment (p-blockers). In contrast, in pts with Brugada syndrome, VTNF mainly
occur at rest or during sleep. In pts with idiopathic ventricular fibrillation (IVF)
or long QT syndrome (LOTS), VTNF may occur during exercise or resting pe-
riods.
To assess the presynaptic sympathetic myocardial innervation, 206 pts with
nonischaemic VTNF and 10 control subjects underwent 1231-MIBG SPECT
scintigraphy. Quantitative analysis was performed with a 33-segment bull's eye
model. 1231-MIBG (analogue to norepinephrine) uptake was defined as abnor-
mal in case of reduction by >2 SD when compared to the same segment in
the control group. Abnormal myocardial perfusion was excluded by resting and
exercise ECG and coronary angiography in all pts, and by additional Tc-MIBI-
SPECT in initial pts.
A regional defect of 1231-MIBG-uptake was present in 136/206 pts (66%) with
nonischaemic VTNF (table). Compared with the control group, the tracer up-
take was most frequently reduced in septal and inferior LV areas.

Diseases and MIBG findings

pts MIBG abnormal defect area sign. vs control

ARVC n=78 81% 25±14% P<0.01
RVO-VT n=50 62% 25±12% P< 0.01
IVT n=28 64% 24±12% P<0.05
Brugada n=20 50% 30±13% P< 0.05
LOTS n=30 47% 22±11% n.s.

Conclusions: Cardiac autonomic dysfunction is frequent in pts with nonis-
chaemic VTNF as shown by the results of 1231-MIBG SPECT imaging. Au-
tonomic dysfunction may indicate increased adrenergic release and turnover
or impaired reuptake of norepinephrine. The imbalance of autonomic myocar-

dial innervation may have significant impact on the arrhythmogenesis in pts
with nonischaemic VTNF.

STROKE IN PATIENTS WITH ATRIAL FIBRILLATION

1288 Mortality and rate of stroke or embolism in atrial
fibrillation during long-term follow-up

C. Stoellberger', P. Chnupa 2 , T. Langer 3 , J. Finsterer 4 , 1. Klem 5 ,

C. Wehingers, B. Schneiders, E. Hartl 5 . ' Wien, Austria; 2 U;stav
kardiovaskularnych chorob, Bratislava, Slovakia; 'Austrian Research Centers
Seibersdorf, Seibersdorf, Austria; 4 Neurologisches Krankenhaus Rosenhiigel,
Wien, Austria; 5KA Rudolfstiftung, Wien, Austria; 6 University of Vienna, Institut
for medical statistics and do, Wien, Austria

Background: Patients with atrial fibrillation have a higher mortality and risk of
stroke/embolism than patients with sinus rhythm. Antithrombotic therapy de-
creases the risk of stroke/embolism but is underused. Aim of the study was
to assess the association of clinical and echocardiographic characteristics with
mortality and stroke/embolism and the antithrombotic medication in the year
2000.
Methods: Included were 409 outpatients with nonrheumatic atrial fibrillation
(62 ± 12 years, 36% female, 39% intermittent atrial fibrillation). Patients with
thrombi received anticoagulation, patients without thrombi aspirin until the
follow-up in 1995, afterwards anticoagulation according to clinical risk fac-
tors was recommended. Primary events were death. Secondary events were
stroke/embolism.
Results: Follow-up was 1 to 133 months. The mortality was 4%/year. The
cause of death was cardiac (84), fatal stroke (26), malignancy (23), sepsis (5)
and unknown (24). Multivariate analysis identified age (risk ratio, 1.06 [CI 1.04
-1.081; P<0.0001), heart failure (risk ratio, 2.01 [Cl 1.31 - 3.0]; P = 0.0013)
and good left ventricular systolic function (risk ratio, 0.69 [Cl 0.49.- 0.98]; P =
0.0353) as predictors of mortality. The rate for stroke/embolism was 3%/year.
Multivariate analysis identified age (risk ratio, 1.05 [CI 1.02 - 1.09]; P = 0.0006)
and previous stroke (risk ratio, 2.14 [CI 1.02-4.51]; P = 0.0454) as predictors
of stroke/embolism. In the year 2000, 51 (21%) of the 247 surviving patients
received no antithrombotic medication, 88 (36%) anticoagulants, 102 (41%)
aspirin and 6 (2%) low molecular heparin.
Conclusions: Therapy of heart failure and oral anticoagulation in atrial fibrilla-
tion should be taken seriously, especially in elderly patients and in those with
previous stroke.

1289 Prevalence of atrial thrombi in patients with atrial
fibrillation/flutter and subtherapeutic anticoagulation
candidates to cardioversion

G. Corrado, L. Sormani, G. Tadeo, G. Foglia-Manzillo, M. Spata,
L.M. Tagliagambe, M. Santarone. Ospedale VALDUCE, Cardiology, COMO,
Italy

In patients with atrial fibrillation/flutter (AF) electrical cardioversion (ECV) is of-
ten used to restore sinus rhythm, but the procedure may be associated with
clinical thromboembolism. The use of 3 weeks of warfarin before ECV results
in a substantial reduction of thromboembolic complications. Nevertheless, in
patients scheduled for ECV subtherapeutic INR values are common. An in-
complete anticoagulation regimen could expose patients to the risk of post
ECV thromboembolism. We retrospectively reviewed all ECV performed by the
Cardiology Unit at Ospedale Valduce from June '99 to January 2002. We iden-
tified 28 patients with persistent AF in whom a transesophageal echocardio-
gram (TEE) was performed preliminary to ECV despite prolonged (> 3 weeks)
anticoagulation with warfarin. In these patients TEE was done because of sub-
therapeutic INR values (i.e. < 2) in the 3 weeks preceding the scheduled ECV.
A left atrial appendage (LAA) thrombus was identified in 4/28 patients (14%). In
patients with LAA thrombus subtherapeutic INR values were lower (1.45±0.09
vs. 1.69±0,2 p=0.003) and LAA emptying velocities on PW Doppler were lower
(1 3.7±4.5 vs. 25.9±12.1 cm/sec, p=0.003) with respect to patients without LLA
thrombus. Male gender, presence of structural heart disease, history of hyper-
tension, use of digoxin, presence of spontaneous echocontrast on TEE and
arrhythmia type (atrial fibrillation vs. flutter) were not predictors of LAA thrombi.
Furthermore, patients with and without LAA thrombi did not show difference
in left ventricular (LV) ejection fraction (55.5±16.4 vs. 56.9±7.3% p=NS), LV
fractional shortening (35±8.8 vs. 34.4±8.8% p=NS) and left atrial diameter
(42.8±10.4 vs. 41.9±8.4 mm. P=NS).
Concusions: subtherapeutic levels of anticoagulation before elective ECV of
AF may expose patients to post-ECV thromboembolic sequelae, especially in
patients with lowest INR values. Current recommendations of 3 weeks of ther-
apeutic anticoagulation before ECV of AF > 2 days duration should be firmly
observed. In patients with subtherapeutic levels of anticoagulation in the pre-
ECV period a TEE-guided ECV might be helpful in reducing thromboembolic
complications.
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1290 Comparison of transoesophageal echocardiography
findings in patients with atrial flutter and atrial
fibrillation

K. Seidl, M. Vater, M. Rameken, A. Brandt, R. Zahn, C. Kilkowski, J. Senges.
Klinikum Ludwigshafen, Cardiology Dept., Ludwigshafen, Germany

Transesophageal echocardiography (TEE) has been proposed as a method of
screening patients (pts) for left atrial thrombus before direct current cardiover-
sion(CV) of atrial fibrillation. Aim of this prospective study was to compare the
incidence of left atrial thrombi and spontaneous echo contrast before planned
CV in 144 pts with atrial flutter with the incidence in 845 pts with atrial fibrillation
and effective anticoagulation (INR 2-3) at least 3 weeks prior to CV.
Methods: TEE studies before planned CV were performed in 144 pts with atrial
flutter (77% male, mean age 62 ± 12 years, organic heart disease 56%, hyper-
tension 54%, diabetes mellitus 15%, left atrial diameter 42 ± 6 mm, history of
stroke 3.5%) and in 845 pts with atrial fibrillation (72% male, mean age 63 ± 11
years, organic heart disease 60%, atrial hypertension 57%, diabetes mellitus
13%, left atrial diameter 45 ± 6 mm, history of stroke 11%).
Results:

Atrial Fibrillation (845 pts) 	 Atrial Flutter (144 pts)

Left atrial thrombus 	 65 pts (7.7%) 	 6 pts (4.2%)
Spontaneous echo contrast 	 374 pts (44%) 	 30 pts (21 %)*
Mild spontaneous echo contrast 	 63% 	 70%
Moderate spontaneous echo contrast 	 27%	 27%
Severe spontaneous echo contrast 	 10% 	 3%

p < 0.05

Conclusion: Pts with atrial fibrillation had 3 times more often a history of
stroke (11% vs 3.5%) compared to pts with atrial flutter. TEE revealed left atrial
thrombi and spontaneous echo contrast twice as often in pts with atrial fibrilla-
tion than in pts with atrial flutter (7.7% vs 4%).

1291 Does transoesophageal echocardiography before
direct current cardioversion reduce the embolic risk in
patients with atrial fibrillation

K. Seidl, M. Rameken, M. Vater, H. Schwacke, A. Brandt, C. Kilkowski,
R. Zahn, J. Senges. Klinikum Ludwigshafen, Cardiology Dept., Ludwigshafen,
Germany

Transesophageal echocardiography (TEE) has been proposed as a method of
screening patients (pts) for left atrial thrombus before direct current cardiover-
sion (CV), especially in pts without long term anticoagulation (AC). Aim of this
prospective single center observational study was to evaluate the usefulness
of TEE to reduce acute (48 hours) and subacute (4 weeks) thromboembolic
events after CV in consecutive unselected pts with atrial fibrillation (AF) and ef-
fective AC (INR 2-3). Overall 1269 pts were registered. 193 pts were excluded,
because of ineffective AC. Therefore 1076 pts were included in this study. A
conventional approach to CV was performed during the first 2 years of the
study (control phase 357 pts) followed by TEE guided approach to CV (719
pts).
Results: TEE revealed a left atrial thrombus in 55 pts (7.7%). If a thrombus
was found, no CV was performed. The embolic events are listed below. No
differences were observed in pts with and without embolic event. All pts with
a thromboembolic event were therapeutically anticoagulated at least 3 weeks
prior to CV. None of the pts, in whom CV was not performed experienced an
embolic event. CV was successful in 86% of pts in the TEE group compared to
only 78% in the conventional group.

Thromboembolic events after CV

pts Successful CV Acute embolic events (48h) Embolic events (4 weeks) Bleeding

TTE 	 357 	 78% 	 0 pts 	 3 pts (0.8%) 	 0 pts
TEE 	 719 	 86% 	 2 pts (0.3%) 	 4 pts (0.8%) 	 2 pts (0.3%)
P-Value 	 0.001 	 n.s.	 n.s.	 n.s.

Conclusion: 1) TEE is useful in all pts before CV despite effective AC to ex-
clude high risk pts. 2) Despite a normal TEE before CV, 6 pts had an embolic
event, suggesting that CV itself might have a thrombogenic potential.

1292 High plasma von Willebrand factor levels predict future
stroke, myocardial infarction and vascular death in 994
patients with atrial fibrillation

D.S.G. Conway, L.A. Pearce 2 , B.S.P. Chin', R.G. Hart 2 , G.Y.H. Lip'. ICity
Hospital Birmingham, University Department of Medicine, Birmingham, United
Kingdom; 2University of Texas at San Antonio, San Antonio, Texas, United
States of America

Introduction: Atrial fibrillation (AF) is known to be associated with an abnor-
mal prothrombotic state, but no plasma marker has yet been found to identify
individuals at greatest risk of future thrombotic events.

Method: We measured plasma von Willebrand factor (vWf, an index of en-
dothelial damage/dysfunction) and soluble P-selectin (sP-sel, an index of
platelet activation) near study entry in 994 patients (mean age 69±9 years;
75% male) treated with aspirin (alone or with low inefficacious doses of war-
farin) in the 3rd Stroke Prevention in Atrial Fibrillation (SPAF III) trial, and related
levels of these markers to the incidence of first subsequent stroke, myocardial
infarction (MI) or vascular death during the follow-up phase of SPAF Ill.
Results: Median vWf and sP-sel levels in the population were 145 (IQR 124-
166) iU/dl and 32 (IQR 26-41) ng/ml, respectively. The composite endpoint
'stroke, MI or vascular death' occurred in 68 (6.8%) of the 994 patients dur-
ing the follow-up period. 'High' (above median) levels of vWf were predictive of
an increased risk of this endpoint (hazard ratio=2.8(95%CI=1.7-4.8),p<0.001,
figure 1) and remained an independent predictor after adjusting for prior stroke,
heart failure, hypertension, peripheral vascular disease, diabetes and age
(p=0.004). sP-sel levels were not predictive of the composite endpoint (haz-
ard ratio=1.3(95%CI=0.8-2.1), p=0.3).

Figure 1: Kaplan-Meier survival curve.

Conclusion: Plasma vWf was an independent predictor of the combined end-
point of stroke, MI or vascular death in AF. sP-sel did not predict outcome.
Endothelial damage/dysfunction appears more important than platelet activa-
tion in determining cardiovascular mortality and morbidity in AF Plasma vWf
may be a potentially useful marker for thromboembolic risk stratification in AF.

1293 Ximelagatran: a long-term oral direct thrombin inhibitor
for stroke and systemic embolism prevention in
nonvalvular atrial fibrillation patients

S.B. Olsson', P. Petersen 2 on behalf of the SPORTIF II and IV investigators.
t University Hospital, Department of Cardiology, Lund, Sweden; 'University
Hospital of Copenhagen, Division of Stroke, Hvidovre, Denmark

Ximelagatran is a novel, oral direct thrombin inhibitor showing predictable dose-
linear pharmacokinetics and no clinically significant food or drug-drug interac-
tions. SPORTIF II was a 12-week, randomised, parallel-group study in patients
with nonvalvular atrial fibrillation (NVAF) who had at least one additional risk
factor for stroke (Petersen P. J Gen Intern Med 2001;16 (sl):164). Four groups
of patients received either double-blind ximelagatran at doses of 20, 40 or 60
mg bid or warfarin aiming for an INR of 2.0-3.0. A total of 257 patients with a me-
dian age of 70 years (range, 39-95 years) were randomised and 254 received
study drug (67 received warfarin and 187, ximelagatran). SPORTIF IV is an
open-label 2-year follow-up of SPORTIF II in which eligible patients continued
on ximelagatran 36 mg bid or waffarin. Since the start of SPORTIF II, ximela-
gatran has been given to 187 patients for the equivalent of 231 treatment years,
and 67 patients have received warfarin for the equivalent of 76 treatment years.
Following central adjudication, there have been two (0.9%) nonfatal ischaemic
strokes in the ximelagatran group and two (2.6%) fatal haemorrhagic strokes
in patients in the warfarin group. TlAs have been observed in one (0.4%) and
two (2.6%) patients in the ximelagatran and warfarin groups, respectively. Ma-
jor bleeds have been observed in two (0.9%) patients given ximelagatran and
two (2.6%) patients treated with warfarin. No routine coagulation monitoring
has been performed or required with ximelagatran. Five patients died in the
trial including the two warfarin-treated patients who had strokes, while three
patients died in the ximelagatran group, one from cardiac arrhythmia, one from
a brain tumour and one from multiorgan failure due to old age. Asymptomatic S-
alanine aminotransferase elevation was observed in a few ximelagatran-treated
patients, but these levels decreased spontaneously during continued treatment
or discontinuation of therapy. These preliminary data suggest that fixed-dose
ximelagatran (36 mg bid) shows promise as an effective and well-tolerated oral
anticoagulant for the prevention of stroke and systemic embolism, with no need
for routine coagulation monitoring. Larger clinical studies to evaluate the effects
of ximelagatran on the prevention of stroke in patients with NVAF are ongoing.
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CARDIAC AND PERIPHERAL METABOLIC EFFECTS OF
PACING

1294 Adverse effect of LBBB on regional myocardial oxygen
consumption. Its reversal by electrical
resynchronization evaluated by PET

G. Neri 1 , P. Zanco 2 , F. Zanon 3 , R. Zamprogno 1 , R. Buchberger 1 . ' Civic
Hospital, Cardiology Dept., Montebelluna, Italy; 2Hospital, Nuclear Medicine,
Castelfranco Veneto, Italy; 3Hospital, Cardiology, Rovigo, Italy

Background: Deterioration of left ventricle function in dilated cardiomyopathy
(DC) is aggravated by asynchronous contraction induced by left bundle branch
block (LBBB). Biventricular pacing (BIV) induces improvement of myocardial
wall function, in patients affected by DC and LBBB, but, at the moment, the
secondary changes on myocardial metabolism induced by BIV are unclear.
The aim of our study was to evaluate the possible changes on myocardial
metabolism and perfusion induced by BIV in these patients.
Methods: To this aim 12 patients (aged 60-79 yr, mean 69) affected by DC (III
NYHA functional class and ejection fraction < 40%) and QRS duration above
150 ms, were submitted to cardiac PET in basal condition and 3 weeks after
the implantation of a biventricular device (3 Insync 8040 Medtronic, 8 Con-
tak TR and 1 Contak CD Guidant). Metabolism was evaluated using F18-
fluorodeoxyglucose (FDG), by the glucose load-insulin technique, and perfu-
sion by N13-ammonia (NH3), injected at rest. A visual and a semi quantitative
analysis were performed, calculating by ROls the septum to lateral uptake ratio
(SLR). The myocardial blood flow (MBF) was also calculated in ml/min/g using
a dynamic acquisition and a modified Patlak method.
Results: In all the 12 patients a selective defect in FDG uptake in the sep-
tum was present in basal condition (mean SLR 0.59±0.16) with a "reverse
mismatch" effect in comparison with NH3 (mean SLR 1.04±0.18, p=0.005).
During BIV the distribution of FDG in the septal area improved (mean SLR
0.91±0.18 p=ns); on the contrary no significant changes were found in NH3
uptake (mean SLR 0.99±0.19). Mean ejection fraction increased from 32±6 to
41±5 (p=0.007). At the quantitative analysis the mean MBF in the septum did
not show variations in basal condition and during BIV (0.81±0.32 vs 0.79±0.16;
p=ns).
In conclusion, our experience suggests that, in patients affected by DC and
LBBB, BIV could improve the septal glucose metabolism without significant
changes in the myocardial blood flow. This phenomenon is probably due to
resynchronizazion of the contraction of the septum.

1295 Biventricular pacing and blood flow in great arteries:
ventricular resynchronisation alters electro-mechanical
coupling of both ventricles

M. MunclingerI , M. Wasiak I, A S. Thornton 2 , E Q. KIug 2 . ' Abu Dhabi, United
Arab Emirates; 2Johannesburg Hospital, Cardiology, Johannesburg, South
Africa

The improvement of parameters of systolic and diastolic function of left ventri-
cle induced by biventricular pacing (BVP) is considered to be a consequence of
better-coordinated and earlier left ventricular contraction. To test this assump-
tion, the timing of ventricular outputs derived from intervals between the onset
of ventricular depolarisation (surface QRS) and Doppler assessed onset (0)
and peak (P) of blood flow (BF) in aorta (AO) and pulmonary artery (PA) were
compared before and after BVP.
Clinical parameters and echocardiography were prospectively followed-up in
13 patients with MUSTIC indications for BVP for 6 months after implant (7
males; 58.6±10.5 year old; 7 idiopathic, 4 ischaemic, and 2 other cardiomy-
opathies). NYHA class, 6-minutes corridor walk, quality of life questionnaire,
and echocardiographic parameters were significantly improved over the entire
period of follow-up (FU).
At the baseline, 0 and P of BF in AO were dealyed in comparison to those in
PA by 65 and 73 ms respectively. This delay was corrected with BVP to 13 and
18 ms at 1 month, 5 and 15 ms at 3 months, and 1.5 and 3 ms at 6 moths of
FU. Surprisingly, this improvement resulted not only from an earlier 0 and P of
BF in AO (by 35 and 32 ms, 30 and 20 ms, and 35 and 26 ms respectively) but
also from a delayed 0 and P of BF in PA that were deferred by 18 and 22 ms at
1 month, 30 and 38 ms at 3 months, and 30 and 45 ms at 6 moths of FU with
BVP.
In conclusion, the synchronisation of outputs of left (LV) and right (RV) ventri-
cles due to BVP results not only from an earlier contraction of LV but also from
a deferred contraction of RV. This finding suggests that the effect of BVP is
derived from an alteration of inter-ventricular electro-mechanical coupling.

1296 Impact of asynchronous ventricular activation
sequence on cytokine activation and oxidative stress in
paced patients

M.E. Marketou 1 , E.N. Simantirakis 1 , D. Nikitovic 2 , S.I. Chrysostomakis 1 ,
P.G. Tzerakis 1 , N.C. Klapsinos', P.E. Vardas'. 'Cardiology Dept., 2 Clinical
Chemistry - Biochemisty Dept., Heraklion University Hospital, Heraklion,
Greece

Background: Asynchronous ventricular activation due to permanent pacing
through the right ventricular apex results in functional and structural changes,
reduced oxygen consumption and disturbances of fatty acid metabolism. The
aim of our study was to examine the uninvestigated role of abnormal ventricular
activation on the oxidative stress (serum lipid peroxidation), serum levels of
interleucin-6 (IL-6) and tumor necrosis factor-a (TNF-a) in paced patients.
Methods: We included 10 patients (6 men, aged 57 ± 7 years) with sick sinus
syndrome, in whom a permanent dual-chamber rate-adaptive (DDDR) pace-
maker was implanted. All patients had a normal echocardiogram and coronary
angiogram. The pacemaker was initially programmed as AAI with a basic rate
of 40 bpm. In a crossover design three months later, the patients were random-
ized for 15 days to either AAI or DDD pacing, with a basic rate of 60 bpm. During
DDD pacing, the ventricular capture was completely paced. At the end of each
15-day randomization, blood samples were taken to evaluate lipid peroxides
(measured by TBARBS assay), IL-6 and TNF-a (determined in plasma by high
sensitivity immunoassays). Before randomization, the same markers were
evaluated following 1 hour of AAI and 1 hour of DDD pacing, in a random order.
Results: One hour AAI and DDD pacing marker values showed no significant
differences (Lipid peroxides: 254 ± 113 µmol/I, TNF-a: 2.4 ± 0.9 pg/ml, IL-6:
1.9 ± 0.5 pg/ml in AAI compared to 277 ± 107 µmol/I, 2.2 ± 0.69 pg/ml, 2.4 ±
0.8 pg/ml respectively in DDD, p:NS). However lipid peroxides and IL-6 levels
were significantly lower, following the 15-day AAI pacing period compared to
the DDD pacing period (Lipid peroxides: 369 ± 134 p.mol/I, IL-6: 3.6 ± 1.2
pg/ml in AAI compared to 489 ± 114 gmol/I, 4.8 ± 1.6 pg/ml respectively in
DDD, p<0.05). TNF-a revealed no significant change (3.1 ± 1,1 pg/ml in AAI
versus 3,4 ± 0.9 pg/mI in DDD, p:NS).
Conclusions: Patients with asynchronous ventricular activation sequence
caused by right ventricular apex pacing, showed increased cytokine activation
and oxidative stress levels after a short-term period of continuous pacing. The
clinical importance of these findings deserves further investigation.

1297 Cardiac resynchronization therapy improves
myocardial perfusion and glucose metabolism in heart
failure patients with left bundle branch block

A.M. Sinha 1 , B. Nowak 2 , W. Schaefer 2 , K. Filzmaier 1 , K.U. Markus',
P. Hanrath 1 , U. Bue11 2 , C. Stellbrink 1 . 'Medical Clinic I, University Hospital
Aachen, Aachen, Germany; 2 University Hospital Aachen, Department of
Nuclear Medicine, Aachen, Germany

Patients (pts) with heart failure (HF) and left bundle branch block (LBBB)
present an asynchronous left ventricular (LV) activation resulting in early con-
traction of the septal wall (SEP) and late contraction of the lateral wall (LAT).
This might lead to a reduced glucose (GLC) metabolism and a reversed per-
fusion/metabolism mismatch of SEP. Cardiac resynchronization therapy (CRT)
recoordinates LV activation; thus normalization of the perfusion/metabolism ab-
normalities associated with LBBB may be another mechanism for improved LV
hemodynamics in these pts.
Methods: In 12 pts (9f, 3m, 62±12y) with LBBB (QRS 170±24ms), HF (EF
27±7%,, NYHA II 2 pts, NYHA III 10pts) and dilative cardiomyopathy a pace-
maker for CRT (VDD mode) was implanted. Attenuation corrected 99mTc-MIBI-
SPECT (MIBI; Solus, ADAC Labs.) and gated 18-FDG-PET (FDG; ECAT EX-
ACT 922/47, Siemens CTI) were performed before (basal) and after 14±2 days
of CRT. Relative MIBI and FDG uptake [%]  of SEP, LAT, anterior (ANT) and pos-
terior (POST) left ventricular wall were quantified semiquantitatively in a total of
25 myocardial segments.
Results: Short-term effects of CRT on relative MIBI and FDG uptake are shown
in the table.

Effects of CRT on MIBI and FDG uptake

ANT (%) 	 POST (%) 	 LAT (%) 	 SEP (%) 	 LAT/SEP

MIBI	 Basal	 69±13 	 73±11	 83±6 	 67±12 	 1.28
CRT	 74±15' 	 76±11	 81±9 	 72±13* 	 1.15'

FDG 	 Basal 	 65±15 	 68±10 	 87±7	 53±14 	 1.77
CRT	 72±12 	 74±10' 	 77+/9' 	 69±16* 	 1.16*

Mean t SD; 'p<0.05 vs basal

Conclusion: Pts with LBBB and HF have a slightly reduced ANT-SEP
MIBI and amore severely reduced SEP FDG uptake (SEP reversed perfu-
sion/metabolism mismatch). CRT leads to a normalized ANT-SEP perfusion
and SEP metabolism with suspension of the septal reversed mismatch, paral-
leled by a relative decrease in LAT metabolism. Thus, hemodynamic benefit of
short-term CRT may be partly explained by a normalized LAT/SEP perfusion
and metabolism ratio with a redistribution from LAT to SEP.
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1298 Myocardial perfusion and metabolic changes induced
by right and biventricular pacing: evaluation by
positron emission tomography

G. Neri 1 , P. Zanco 2 , F. Alitto 1 , P. Biondi 1 , M.G. Stefanini 1 , R. Buchberger 1 .

'Civic Hospital, Cardiology Dept., Montebelluna, Italy; 2Hospital, Nuclear
Medicine, Castelfranco Veneto, Italy

Aim of the study: Evaluate the possible changes on myocardial metabolism and
perfusion induced by right ventricular pacing (VVI or DDD) and biventricular
pacing (BIV) in patients affected by dilated cardiomyopathy (DC).
Methods: 28 patients (pts), age 48-79, mean 66, affected by dilated cardiomy-
opathy were submitted to cardiac Positron Emission Tomography (PET) for
evaluation of myocardial viability. 6 pts had a VVI or DDD pacemaker implanted
for conventional reasons (gr.A), 12 pts had a BIV, implanted for the presence
of left bundle brach block (LBBB) and a QRS duration above 150 ms (gr.B),
while the other 10 pts, without pacemaker or LBBB, were considered as con-
trols (Gr.C). All the pts were in III NYHA class and had an EF<35%. None of
them presented critical coronary stenosis. Metabolism was evaluated by PET
using F18-fluorodeoxyglucose (FDG), by the glucose load-insulin technique,
and perfusion by N13-ammonia (NH3), injected at rest. A visual and a semi
quantitative analysis were performed, calculating by ROIs the septum to lateral
uptake ratio (SLR).
Results: In Gr.A a selective defect in FDG uptake in the septum was present
(mean SLR 0.67±0.15, p<0.01 in comparison with Gr.0 (0.95±0.10), with a
"reverse mismatch" effect in comparison with perfusion (NH3 uptake: Gr.A
mean SLR 1.01±0.21; Gr.0 0.94±0.11, p=ns). Gr.B presented a homogeneous
distribution of FDG and NH3 in the myocardial wall of both FDG and NH3 (re-
spectively mean SLR 0.91±0.18 and 0.99±0.17, p=ns in respect to Gr.C).
Conclusions: Our experience could suggest that, in patients affected by di-
lated cardiomyopathy, conventional right pacing induce interference in the
metabolism of the septum not correlated to changes in the perfusion, but prob-
ably due to asynchronous contraction of the septum. On the contrary biventric-
ular pacing does not modify the myocardial metabolism and perfusion suggest-
ing a better synchronized contraction of left ventricle.

1299 Alterations of cardiac metabolism induced by
biventricular pacing in patients with heart failure

T. Toseli 1 , N. Avigni 1 , F. Regoli 1 , C. Pratola 1 , F. Ferrari 1 , G. Guardigli 1 ,

A. Cargnoni 2 , R. Ferrari 1 . ' Ospedale SantAnna, Cardiology, Ferrara, Italy;
2Fondazione Salvatore Maugeri, Cardiovascular Pathophysiology Centre,
Gussago (BS), Italy

Introduction: The synchronisation of ventricular contraction in CHF patients by
biventricular pacing (BP) has shown to improve contractility with no increase of
myocardial oxygen consumption. Alterations at energetic metabolism induced
by BP were never studied previously although they constitute the essential
background for the improvement of cardiac function.
Aim: We studied cardiac metabolism (in terms of percentage myocardial ex-
traction of glucose, pyruvate, lactate and NEFA) in six patients with heart failure
(age 71±12 year; EF% 26.75±2.4; V02 peak 8.6±2.1 ml/kg/min) before and
after BP (10 min of acute stimulation).
Methods: The patients were implanted with biventricular system Guidant
Cont@kt TR or CD with catheter in coronary sinus Easy-Track. Two additional
catheters were positioned in the coronary sinus and in aorta, respectively, in
order to simultaneously draw blood for metabolic measurements.
insert image here
Results: Our data show that BP does not increase the percentage of oxy-
gen extraction, while results in a clear redistribution of the used substrates by
myocardium: it reduces the extraction of carbohydrates and increases that of
NEFA, a more physiologic and convenient substrate in terms of energetic need.

Conclusions: Our preliminary data indicate that BP results in a metabolic shift
in favour of NEFA without negatively affecting 02 consumption: in energetic
terms, this results in a higher ATP availability that may be useful to improve
cardiac function.

PREVENTION, DIAGNOSIS AND INTERVENTION: THE
IMPACT OF NURSING IN PATIENT CARE

1305 Contribution of nursing to risk factor management as
perceived by patients with established coronary heart
disease

W.J.M Scholte op Reimer, C. Jansen, E.A.M de Swart, E. Boersma,
M.L. Simoons, J.W. Deckers. Erasmus Medical Centre Rotterdam,
Thoraxcentre, Dept. of Cardiology, Rotterdam, Netherlands

Background - Guidelines stress the importance of patient education in risk
factor management in patients with coronary heart disease (CHD).
Aims - To evaluate whether guidelines on patient education in risk factor man-
agement are followed in clinical practice and to assess the contribution of nurs-
ing to risk factor management as perceived by patients with established CHD.
Methods - At 3 Dutch hospitals, 357 consecutive patients were identified after
a first coronary-artery bypass graft, first percutaneous transluminal coronary
angioplasty or hospital admission with acute myocardial infarction or ischaemia.
Data were collected through patient interviews at least 6 months (median = 20
months; IQR = 15-26 months) after hospital admission. Smoking was defined
as self-reported or > 10 ppm carbon monoxide in breath; overweight as Body
Mass Index >= 25 kg/m2 ; hypertension as >= 140/90 mmHg, high cholesterol
>=5.0 mmol/L, and sedentary lifestyle as self-reported no or only light physical
activity in most weeks.
Results - Among smokers (104, 29%), overweight patients (276, 78%), pa-
tients with hypertension (185, 52%), high cholesterol (151, 42%), or sedentary
lifestyle (207, 58%), 75%, 36%, 65%, 61%, and 49%, respectively, reported that
information on the presence or management of their risk factor(s) was provided.
Chi-square test showed that patients with acute myocardial ischaemia were
the most poorly informed (p=0.02) Among the informed patients, the proportion
of patients informed by nurses ranged from 14% (lowering cholesterol) to 23%
(increasing physical activity), while 55% (lowering cholesterol) to 71% (stop
smoking) were informed by physicians, and the percentage of patients informed
by an other caregiver ranged from 24% (stop smoking) to 45% (losing weight).
Conclusion - Although guidelines stress the importance of patient education
in secondary prevention, many patients with established CHD and cardiovas-
cular risk factors do not remember ever having received information about the
presence or management of their risk factors. The contribution of nurses to
risk factor management appeared to be small compared to the input of physi-
cians and other caregivers. If risk factor management is considered to be a
responsibility of nurses, current nursing activities in this area should reflect this
concern. Identification of patients at risk and long term follow up need to be
improved, which may be possible through nurse-led prevention clinics or provi-
sion of secondary prevention as part of a comprehensive cardiac rehabilitation
programme.

1306 Does early percutaneous coronary intervention
strategy affect patient disability and return to work
after an acute coronary syndrome?

R. Yuval, M.Y. Flugelman, D.A. Halon, B.S. Lewis. Lady Davis Carmel Medical
Center, Cardiology, Haifa, Israel

Background and aims: Current management of acute coronary syndromes
(unstable angina pectoris, non-ST elevation infarction)(ACS) includes in many
pts early revascularization by percutaneous coronary intervention (PCI). Little
attention has been directed to the effect of an early interventional strategy on
perceived pt disability, lifestyle modification and return to work after ACS.
Patients: Structured anonymous questionnaire was completed and returned by
70 of 78 consecutive pts (age 41-90 yrs; 47 males, 23 females) 6-12 mths after
hospitalization for ACS. Early PCI (during index hospitalization) was performed
in 21/70 pts according to symptoms and preference of treating physician.
Results: Hospitalization for ACS impacted adversely on pt perception and
self-image, with more than half seeing themselves as "heart pts" thereafter.
Changes in perception and self-evaluation were less marked in pts undergoing
early PCI strategy. Half the pts undergoing PCI returned to work, only a third of
the non-PCI group. Diagnostic angiography without PCI (N=43) had no effect
on any measure of perceived disability or return to work.
Early PCI and perceived disability

Age "Heart pt" Increased dependency Decreased Return to
(yrs) perception on others self-confidence work

Early PCI (N=21) 65+13 12(57%) 6(29%) 8 (34%) 5/10(0%)
No PCI (N=49) 66+10 35 (71%) 24(49%) 33(67%) 9/25 (36%)
p value 0.71 0.37 0.18 0.04 0.15

Conclusions: In pts with ACS who underwent early PCI (during index hospital-
ization): 1. There was less change in perceived pt disability and self-confidence
after discharge, 2. More pts tended to return to work. 3. The advantage of PCI
during index admission on pt lifestyle and return to work strongly supports an
early aggressive strategy in pts hospitalized for ACS.
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1307 Six minute walking test early after cardiac surgery in
septuagenarian patients

A. Mazza, F. Camera, A. Maestri, S. De Feo, M. Capietti, E. Colombo,
C. Opasich, R. Tramarin. IRCCS FONDAZIONE SALVATORE MAUGERI,
CARDIOLOGY, Pavia, Italy

In quality-of-care assessment of post cardiac-surgery rehabilitation programs,
measures of functional recovery have been proposed as outcome indicators.
Aim of the study was to evaluate feasibility, safety and informative content of a
6-min walking test performed early after admission to an in-hospital rehabilita-
tion unit (R) in over-70 pts.
Methods 107 consecutive elderly pts (74±4 yrs) admitted to R 12±5 days af-
ter surgery (53 CABG, 36 valve surgery, 18 combined) performed within 7 days
a 6-min walking test (WT1), on telemetry monitoring; in 97 WT1 was feasi-
ble within 4 days. The recorded variables were: resting and exertional heart
rate, score of fatigue (Borg Scale 1-20), symptoms, ECG alterations and ar-
rhythmias. Other variables were: comorbidity (Charlson index), length of stay
and complications in the whole surgical and R stay, disability (nursing needs:
Maslow/nursing chart), functional status at discharge (WT2), left ventricular
EF (LVEF), number of training sessions, self-perceived health-status (Euroqual
questionnaire: Eq1 at entry, Eq2 at discharge).
Results The mean walked distance was 194±93m at WT1 and 286±106m
at WT2, p<.0001; no complication and ECG alteration occurred; only isolated
premature beats were recorded in 26 pts. Heart rate increased from 86±13 at
rest to 95±17 bpm (p<.0001).The perceived fatigue was 12.9±1.2 Borg.
The significant differences between pts who performed WT1 within 4 days or
later, and between pts who walked <120m (lower quartile) or more are reported
in the table.

<=4 days (n 10) >4 days (n 97) >120 m (n 79) <=120 m (n 28)

Complications-n 1.7±1.5 3.7±1.4" 1.7±1.4 2.5±1.9*
Length of surgery stay 11.8±4.3 17±8.9 **
Total length of stay 30.9±8.5 37.1±16'
Nursing needs-n 0.9±1 2.9±1.9 " 0.8±1 1.6±1.5 *
Eq1 49.9±20 34.5±23 * 52.3±18 36.7±22 `*
WT2-m 297±103 182±83" 211±93 113±98**

p<0.01, ** p<0.0001

LVEF, training sessions and Eq2 did not differ between the groups.
Conclusions In elderly pts after cardiac surgery a 6-min walking test per-
formed within the first week of entry in R is feasible and safe. Simple cut-offs
like timing of the test and walking performance identify more severe pts with
lower susceptibility to recovery.

1308 Cardiac nurse led echocardiography — Using portable
devices

A.K. Sutcliffe, D.G. Platts, K.J. Rance, M.J. Monaghan. Kings College
Hospital, Cardiology Department, London, United Kingdom

Introduction: Echocardiography is the commonest non invasive way to assess
cardiac function providing vital diagnostic and prognostic information. Cardiac
technicians are unable to provide this service in the evenings and over week-
ends and have many requests to deal with. We assessed whether cardiac
nurses with no experience of practical echocardiography could be given train-
ing and be asked to interpret left ventricular (LV) systolic function in hospital
patients.
Methods: 2 cardiac nurses with no previous echocardiographic skills were
given 2 half day teaching sessions in performing and interpreting cardiac ul-
trasound. Echocardiograms were then performed on 50 patients using portable
machines. LV systolic function was to be defined as normal or as mild, mod-
erate or severe impairment. The nurses were also asked if they would recom-
mend a further study. An experienced cardiac technician repeated the study
within 24 hours.
Results: 50 patients were studied and of these 34 (68%) were male and 16
(32%) were female. The average age of each patient studied was 64. Assess-
ment of LV function as normal or abnormal was correct in 43 (86%) of all pa-
tients. The assessment of normal left ventricular function was correct in 33 out
of 37 patients (89%) and assessment of abnormal LV function was correct in
10 out of 13 patients (77%). Quantification of impaired LV function was correct
in 5 patients and incorrect in 5. A full study was recommended in 24 of these
patients, because of impaired function in 14, limited views in 9, dilated LV in 2
and a pericardial effusion in 1. A full study was not recommended in 2 patients
when one was required — impaired LV was called normal in both cases.
Conclusions: Cardiac nurses who provide 24 hour care for patients can per-
form echocardiographic assessment of left ventricular function accurately in the
majority of cases, given appropriate background and training in echocardiogra-
phy. Cardiac nurses recommended further studies on appropriate patients. This
multi-disciplinary approach with nurse led echocardiography has the benefit of
triaging requests and streamlining services.

1309 The European heart failure self-care behaviour scale:
ready to use!

T. Jaarsma l , A. Stromberg 2 , J. Martensson 3 , K. Dracup 4 . t University
Hospital Groningen, Department of Cardiology, Groningen, Netherlands;
2 Department of Cardiology, Linkoping, Sweden; 3County Hospital Ryhov,
Department of Cardiology, Jonkoping, Sweden; 4 University of California,
School of Nursing, San Fransisco, United States of America

Background: Improvement of self-care behaviour is an aim of several non-
pharmacological nurse led management programs for patients with heart failure
(HF). These programs are often evaluated on effects on readmission, costs and
quality of life. It is, however, also important to know how patients changed their
self-care behaviour as a result of such a program. Therefore a comprehensive,
reliable and valid measure of the self-care behaviour of HF patients is needed..
Objectives: To develop a scale measuring the behaviour that HF patients per-
form to maintain life, healthy functioning, personal development and well being.
Method: The European Heart Failure Self-Care Behaviour Scale (EHFScBS)
was developed in three phases:
1] concept analysis and first construction by literature review, by an interna-
tional panel of experts and pilot testing in 179 HF patients
2] weighing and selecting items by 10 HF nurses and an international expert
panel and changing scoring format from dichotomous to Likert scaling
3) testing of the new scale for validity and reliability in a sample of 442 cardiac
patients from six European centres, both hospital and primary care.
Results The European Heart Failure Self-Care Behaviour Scale is a 12 item,
self-administered questionnaire (Likert scale) that covers items concerning self-
care behaviour of HF patients. The items covered concern for example daily
weighting, fluid restriction, diet, exercise or contacting a health care provider.
Face-validity and concurrent validity of the scale was established and the inter-
nal consistency of the scale was tested using pooled data of 442 patients from
two centres in Sweden, three in the Netherlands and one in Italy. Cronbachs's
alpha ranged in the different HF samples from 0.67 to 0.93 and was 0.81 in the
total sample
Conclusion: The EHFScBS is a valid, reliable and practical scale to measure
self-care behaviour of heart failure patients. It is ready to use in various studies
evaluation the outcome of non-pharmacological management programs.

1310 Effects of follow-up after hospitalisation at a nurse-led
heart failure clinic: a randomiced trial

A. Stromberg 1 , J. MArtensson 2 , B. Fridlund 3 , J-E. Karlsson 2 , L-A. Levin 4 ,

U. Dahlstrom 5 . t Department of Cardiology, Linkoping, Sweden; 2 County
Hospital Ryhov, Department of Cardiology, Jonkoping, Sweden; 3Halmstad
University, School of Social and Health Sciences, Halmstad, Sweden;
4 Linkoping University, Center for Medical Technology, Linkoping, Sweden;
5 University Hospital, Department of Cardiology, Linkoping, Sweden

Chronic heart failure is a huge public health problem with poor prognosis and
frequent hospital admissions. Patients are often discharged from hospital with-
out optimised treatment and sufficient patient education, and therefore at high
risk for readmission if not optimal follow up is provided. The aim of this prospec-
tive study was to evaluate the effect of follow up at a nurse-led heart failure clinic
on event-free survival,self-care behaviour and health-related quality of life for
patients hospitalised due to heart failure.
Methods: A total of 106 patients were randomly assigned to either the inter-
vention group (n=52) with follow up at a nurse-led heart failure clinic or to the
control group (n=54) receiving follow up in primary health care. Mortality and
morbidity were collected from medical records. Quality of life was measured
through Short-Form 36 and Minnesota Living with Heart Failure Questionnaire.
Self-care behaviour was measured through Heart Failure Self-Care Behaviour
Scale.
Results: The majority of the patients in the intervention group paid one visit to
the nurse-led heart failure clinic (n=28), 12 patients paid two visits and the rest
of the patients 3-8 visits. In total the intervention group had 84 visits.
There were fewer patients with events (death or admission) after 12 months
in the intervention group compared to the control group (29 versus 40, P =
0.03) and fewer deaths after 3 months (3 versus 13, P = 0.009) and 12 months
(7 versus 20, P = 0.005). The intervention group also had fewer admissions
(33 versus 56, P = 0.047) and days in hospital (350 versus 592, P = 0.045)
during the first 3 months. After 12 months there was a trend towards fewer
hospital admissions (P = 0.06) and significantly fewer days in hospital (P =
0.02)in the intervention group. The intervention group had significantly higher
self-care scores at 3 and 12 months compared to the control group (P = 0.02
and P = 0.01). Both groups improved their self-care behaviour after 3 months (P
< 0.001 and P = 0.01), but only the patients in the intervention group retained
the improved self-care behaviour after 12 months (P < 0.001). There were no
significant differences between the groups regarding quality of life. Quality of
life data has not been adjusted for the large difference in mortality between the
groups.
Conclusion: Follow up after hospitalisation at a nurse-led heart failure clinic
can improve event-free survival and self-care behaviour in patients with heart
failure as well as reduce the number of readmissions and days in hospital.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Percutaneous interventions in valvular heart disease 	 243

PERCUTANEOUS INTERVENTIONS IN VALVULAR HEART
DISEASE

1311 Temporal trends in percutaneous mitral
commissurotomy over a 15-year period from a series of
2538 patients

B. lung, T. Haghighat, E. Brochet, O. Varenne, D. Karila Cohen, J M. Juliard,
B. Cormier, A. Vahanian. Bichat Hospital, Cardiology, Paris, France

The analysis of a large single-center series of patients who underwent percu-
taneous mitral commissurotomy (PMC) for mitral stenosis provides information
regarding the evolution of the indications and results of the technique over time.
From 1986 to 2000, 2538 consecutive patients underwent PMC in our insti-
tution. There were 30 cases of technical failure. Initially, a single balloon was
used in 30 patients, then a double-balloon in 586, and finally the Inoue stepwise
technique with echo monitoring in the remaining 1892 patients, after October
1990. Patients' characteristics and results were analysed each year and glob-
ally compared using analysis of variance.
From 1986 to 2000, mean age increased from 43±15 to 51±15 yrs (p<0.0001)
and the percentage of patients in NYHA class I or II before PMC increased from
17 to 48% (p<0.0001). Valve anatomy was assessed by echocardiography and
classified in 3 groups: pliable valves and mild subvalvular disease (Group 1),
pliable valves and severe subvalvular disease (Group 2), and calcified valves
confirmed by fluoroscopy (Group 3). The percentage of patients in Group 1
decreased from 33% to 4% between 1986 and 2000, while it increased from 40
to 64% in Group 2, and from 26 to 32% in Group 3 (p<0.0001). There was no
significant variation in mitral valve area, with a mean value of 1.03±0.23 cm2

(P=0 . 18).
Technical failure decreased from 6% in 1986-87 to 4% in 1988 and 0.7% for
following years (p<0.0001). The incidence of tamponade decreased from 1.4%
in 1986-87 to 0.1% for following years (p<0.001).
The proportion of good immediate results, defined as a valve area >=1.5cm 2

with no regurgitation >2/4 did not differ over time, with a mean value of 87%
(p=0.20).
In conclusion 1) Over this 15-year period, candidates for PMC were getting
older and had a less favourable valve anatomy, but underwent PMC at an earlier
functional stage of their disease. 2) These results confirm the importance of
experience in the dramatic reduction of the frequency of technical failure and
hemopericardium. 3) Despite the less favourable characteristics of the patients,
the success rate remained high and stable.

1312 Immediate and short-term effects of graded dilatation
for severe mitral stenosis with moderate mitral
regurgitation using the inoue balloon

M. Elghany, I.G. Diab, W. Elnaggar, S. Eltobgi. cairo university hospital,
cardiology, cairo, Egypt

Aim: To study the safety as well as the immediate and short term results of
graded Inoue balloon valvotomy in patients with severe mitral stenosis associ-
ated with moderate mitral regurgitation, with special emphasis on the changes
that occur in the degree of mitral regurgitation and functional class post-
valvotomy.
Methods: 15 patients (60% females, 40% atrial fibrillation) with severe symp-
tomatic mitral stenosis (mitral valve area (MVA) < 1.2 cm2 , NYHA more than
or equal functional class (Fc)ll, Echo score 7.4 ± 1.5) and mild to moderate
mitral regurgitation (mitral regurgitant jet area (MRJA) between 3 and 7 cm 2

by Doppler colour flow mapping) were subjected to graded balloon mitral valvo-
tomy. All patients were assessed as regards their NYHA functional class, tread-
mill exercise duration, and a detailed echocardiographic study before, and im-
mediately after graded dilatation of the mitral valve as well as at 3-6 months
follow-up.
Results: See table.

Predilatation 	 Post dilatation	 Follow-up (FU) 	 p-va lue Pre vs FU

Functional class (>Fc II, %) 73	 - 13 <0.001
Exercise duration (min) 4.7 ± 3.5	 - 10.6 f 4.1 0.0036
MVA (cm2 ) 0.91 ± 0.15 	 1.95 ± 0.32 1.75 ± 0.22* <0.001
MRJA (cm 2 ) 4.44 ± 0.65 	 6.74 ± 2.65 7.93±3.21` <0.001
LVEDD (cm) 5.1 ± 0.5	 - 5.1 ± 0.6 NS
Left atrium (cm) 5.4 ± 0.6 	 - 5.2 ± 0.5 NS

* p post vs follow-up: insignificant

Conclusion: Graded dilatation of severe mitral stenosis associated with mod-
erate mitral regurgitation is associated with a significant gain in mitral valve area
which causes a marked improvement in functional class and treadmill exercise
duration. However, it is associated with increGse in the degree of mitral regur-
gitation, but this increase is well tolerated in all patients. The favorable haemo-
dynamic effects are maintained over the short-term follow-up period. Thus, in
these patients, who were routinely sent to surgery, mitral valve repair or re-
placement can be deferred to a later date or even indefinitely.

1313 Long-term follow-up results of mitral balloon
valvuloplasty (12 years) and predictors of restenosis

M.E. Fawzy 1 , J. Al-Buraiki 2 , M.A. Stefadouros 2 , H. Hegazy 2 , M. AI-Amri 2 ,
M. Chaudhry 2 , Z. AI-Halees 2 . ' King Faisal Specialist Hospital, Cardiovascular
Diseases (MBC-16), Riyadh 11211, Saudi Arabia; 2King Faisal Specialist
Hospita, Cardiovascular Diseases, Riyadh 11211, Saudi Arabia

Background: The long-term results of mitral balloon valvuloplasty (MBV) are
not well characterized.
Methods: We analyzed the results of 362 patients from mitral balloon database
in our hospital. These patients had clinical and echocardiographic follow-up
studies 1-12 (mean 5 1) year after MBV. The morphologic features of the mi-
tral valve were graded and semiquantitated using Wilkin's mitral echo score
(MES), patients were divided into 2 groups according to MES at the time of
valvuloplasty, group A (MES less than or equal to 8) and group B (MES >
8). Comparison of hemodynamic variables was done using student t-test. Chi-
square/Exact-test was used to study categorical variables. Logistic regression
analysis was used to identify predictors of restenosis. Event free survival was
plotted using the Kaplan Meier test.
Results: The procedure was successful in 98% of cases and no death was en-
countered. The immediate and long-term hemodynamic results are as follows
(see table).

Group A (n=274) Group B (n=88) P Value

Age 31 ± 10.9 34 ± 11.2 P<0.05
MVA before cm2 0.9 ± 0.16 0.9 f 0.19 P = 0.2
MVA immediate cm2 2.00 ± 0.3 1.8 ± 0.27 P <0.0001
MVA follow-up cm 2 1.8 ± 0.36 1.5 ± 0.38 P <0.0001
Restenosis 32 (12%) 22 (25%) P < 0.001

Restenosis in all patients is 15%.
Logistic regression analysis identified MES and post procedure MVA < 2.0 cm
as strong predictors of restenosis (P < 0.0001 and P < 0.05 respectively). The
event free survival for 1, 4, 6, 8, 10, 12 years was 0.99, 0.96, 0.92, 0.82, 0.64,
0.58 for group A and 0.98, 0.8, 0.74, 0.54, 0.3, 0.15 for group B respectively.
Conclusions: Good results were observed up to 12 years after MBV and un-
favorable MVM (MES > 8) and post procedure MVA < 2.0 cm are powerful
independent predictor of restenosis.

1314 Long-term effect of successful mitral balloon
valvotomy on severe tricuspid regurgitation

M.E. Fawzy, M. Awad, H. Hannoush, W. Hassan, M. Chaudhary, Z. Al-Halees.
King Faisal Specialist Hospital, Cardiovascular Diseases (MBC-16), Riyadh
11211, Saudi Arabia

Background: Significant tricuspid regurgitation (TR) secondary to severe pul-
monary hypertension (PH) is frequently associated with severe mitral stenosis
(MS) and it has adverse impact on morbidity and mortality in pts undergoing
mitral valve surgery. The effect of successful mitral balloon valvotomy (MBV)
on significant TR is not fully elucidated.
Methods: 559 pts with severe MS underwent MBV over 12-year period, of
these 76 pts had significant TR (2 to 4+). The TR was evaluated by Doppler
echo before MBV and at follow-up 1-12 (mean 51) years and graded on scale
1 to 4. The pts were divided into gip A (59 pts) in whom TR regressed by 3

one scale and group B (17 pts) TR did not change.
Results: In 59 pts TR regressed or disappeared due to regression of pul-
monary hypertension. 12 out of 20 pts with severe TR (3 to 4+) regressed
to 0 to 1 TR.

Measurement Group A (59 pts) Group B (17 pts) P value

Age 29±12 35±12 0.13
MVA area cm2 (B) 0.8 t 0.16 0.8 ± 0.17 0.24
(I) 1.8±0.34 1.8 ± 0.27 0.32
(F) 1.6±0.45 1.5 ± 0.27 0.23
PAP mmHg (B) 62 f 19 51 ± 14 <0.05
(F) 34±15.0 41 ± 7.6 0.01
TR (8) 2.4 f 0.55 2.1 f 0.33 <0.05
(F) 0.86 + 0.60 2.6 f 0.8 <0.0001

B=before; 1=immediately after MBV; F=follow-up; MVA=mitral valve area; PAP=pulmonary
artery pressure; TR=tricuspid regurgitation

Conclusions: (1) Regression of significant TR after successful MBV was ob-
served in the majority of pts who had associated severe pulmonary hyperten-
sion, and (2) MBV should be the treatment of choice even in the presence of
severe TR secondary to pulmonary hypertension.
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1315 Immediate and late outcome of newborn babies
following balloon mitral commissurotomy during
pregnancy

H. Gamra, F. Betbout, F. Maatouk, K. Ben Hamda, F. Addad, S. Khedher,
R. Ben Rejeb, M. Ben Farhat. University Hospital, Cardiology department,
Monastir, Tunisia

Balloon mitral commissurotomy (BMC) during pregnancy proved effective and
safe with regard to the fetus and mother outcome up to the delivery time. How-
ever, some concern remains about potential late side effects of radiation in the
newborn babies.
Methods and Results: From 06/90 to 06/2000, 58 pregnant women with se-
vere mitral stenosis underwent a successful BMC at 26 (14-37) weeks of ges-
tation. Mean fluoroscopy time was 16±7 min. All pts delivered at full term: 55
vaginally and 3 (5%) by caesarian section for obstetrical reasons. None of the
59 (1 twin pregnancy)newborn babies had a malformation. Mean body weight
at birth was 3.04 ± 0.45 (1.8-4.4) kg. Hypotrophy (weight < - 2 SD) was ob-
served in 4 of them. Apgar score was > 9 in all of them.
At a mean follow-up of 71 ± 35 (8-120) months, 45 (76%) babies were evalu-
ated physically and mentally.
Physical growth was evaluated by the determination of height, weight and head
circumference compared to the normal curves. Mental development was as-
sessed by the determination of the intelligence quotient (IQ) by a pediatric psy-
chologist.
At follow-up, a physical malformation was observed in none of the babies.
Height, weight and head circumference were within ±2 SD in all of them. A
normal IQ (> 0.8) was observed in 39 (87%) of them.
In the remaining 6 pts, there was no major mental retardation with an IQ be-
tween 0.52 and 0.7.
Conclusion: The immediate and late clinical outcome of newborn babies fol-
lowing balloon mitral commissurortomy is excellent with no evidence of radia-
tion side effects up to six years of follow-up.

1316 Immediate results of non -surgical implantation of a
balloon-expandable prosthetic valve: an experimental
study in sheep

A. Cribier', H. Eltchaninoff 1 , N. Borenstein 2 , F. Laborde 2 , D. Czitrom 2 ,

M. Leon 3 . ' Charles Nicolle, Cardiology Dept., Rouen, France; 2CERA, Paris,
France; 3 Lenox Hill Hospital, Cardiology, New York, United States of America

In patients with severe valvular disease and contra-indication to surgery, a
balloon-expandable prosthetic valves (BEPV) might offer a new potential ther-
apeutic option in the next future. In this study, we assessed the feasibility of
non surgical implantation of an original BEPV, a three-leaflets foldable valve
made of polyurethane or bovine pericardium, mounted inside a vascular tubu-
lar stainless steel stent. BEPV was crimped over a balloon catheter of 23 to
25 mm in diameter and 40 mm in length. This delivery catheter was pushed
over a 0.035 stiff guide wire, through a 22 to 24-Fr sheath introduced after
cut-down into the right carotid artery or the right jugular vein (according to the
selected implantation site). BEPV was delivered at the desired site by high
pressure balloon inflation. Implantations were performed at the following sites
under general anesthesia in 48 sheep weighing 30 to 60 kg: descending aorta
in 5, ascending aorta in 2, within the native aortic valve (AoV) in 19 and within
the native pulmonary valve (PV) in 22. Before implantation, vascular diame-
ters were calculated by selective angiography using the introducer sheath as
a reference and by 2-D trans thoracic echocardiography in the last 20 cases.
After implantation, repeat angiograms were performed near the BEPV ends to
assess the antegrade and retrograde flow; the pressure gradient across BEPV
was measured and the valvular function was assessed in the 25 last cases us-
ing 2D and TEE Echocardiography and Doppler. BEPV could be successfully
delivered at the selected implantation site in all but 3 cases (immediate migra-
tion: AoV=2; PV=1). Early death (within 3h) occurred in 6 AoV cases, related
to a wrong BEPV positioning in 3 (below the native valve, with subsequent
severe mitral valve dysfunction and/or aortic regurgitation) and to pharmaco-
logical cause in 3, and in 1 PV case (ventricular fibrillation). Delayed (within
6h) BEPV migration occurred in 2 AoV and 2 PV. After successful implantation,
the transvalvular gradient was minimal (< 10 mmHg) and there was no or mild
regurgitation. Valvular motion was normal in the 2 AoV and 20 PV controlled by
Echocardiography and Doppler. Conclusions: This BEPV can be successfully
implanted in sheep in the aorta or within native valves, leading to excellent and
promising acute hemodynamic results. Improvements of BEPV components
and increased technical experience have markedly decreased the incidence
of wrong positioning and early migration and a chronic experiment is currently
ongoing.

ENDOGENOUS MECHANISM IN MYOCARDIAL
PROTECTION

1340 Myocyte survival against calcium overload or simulated
ischaemia is improved by overexpression of the stress
and calcium-binding protein GRP94

M. Vitadello', D. Penzo 2 , G. Michieli 2 , S. Gomirato 2 , R. Menabo 3 , F. Di
Lisa°, L. Gorza 2 . 'CNR -Muscle Biol Pathophysiol Unit, Padova; IUniversity
of Padova, Biomedical Sciences, Padova; 3 CNR- Biomembrane Unit, Padova;
4 University of Padova, Biochemistry, Padova, Italy

Increase of free intracellular calcium ions [Ca 21], plays an important role in
pathogenesis of cardiomyocyte injury after ischemia-reperfusion. We investi-
gated whether the glucose-regulated protein GRP94, a stress- and calcium-
binding protein localized in cardiac sarcoplasmic reticulum, is involved in pro-
tection of myocytes exposed to calcium overload and simulated ischemia.
GRP94 overexpression was achieved in skeletal C2C12 and heart H9c2 mus-
cle cell lines by stable transfection and in neonatal rat ventricular myocytes by
transient transfection with constructs expressing GRP94. Quantitative analysis
revealed a 3 to 8 fold increase of GRP94 in five different GRP94 overexpressing
clones with minor increase in GRP78 or calreticulin content. Calcium overload
was obtained by exposing control and GRP94 overexpressing clones to 2.5µM
A23187 and cell damage was evaluated by determination of LDH enzymatic ac-
tivity released in culture medium and retained in cell pellets. Results show that
every GRP94-overexpressing clone studied displays a significantly higher in-
tracellular retention of LDH (from + 29.3% to +57.5%), indicating prolonged cell
viability. Kynetic analysis of [Caz+];, performed in C2C12 control and GRP94
overexpressing clones, showed a significantly lower Fluo-3 fluorescence during
the first 10 min after exposure to A23187 of GRP94 overexpressing clones with
respect to control clones. Propidium iodide uptake was used for evaluation of
GRP94 protective effect on neonatal rat cardiomyocytes transfected with a con-
struct co-expressing GRP94 with the green fluorescent protein GFP: a lower
percentage of necrotic propidium-iodide positive/GFP fluorescent myocytes ex-
pressing exogenous GRP94 was observed after exposure to the ionophore with
respect to myocytes transfected with GFP alone (6.6% vs 14.0%, respectively).
A comparable protective effect was detected when transfected neonatal car-
diomyocytes were exposed for 4 hours to anoxia in the presence of ischemic
buffer (Zhao et al. J Biol Chem 273, 23072, 1998): only 8.5% of GRP94 overex-
pressing/GFP positive cardiomyocytes were necrotic/propidium iodide-positive
with respect to 17.7% of control/GFP positive cardiomyocytes. In conclusion,
increase in GRP94 expression protects myocytes from necrosis induced by
ischemia and calcium overload, where it delays the increase in [Ca 2 ']1, pre-
sumably through its involvement as a calcium-binding protein.

1341 Activation of p38 MAPK is not a trigger for ischaemic
preconditioning

S. Genade' , E. Marais', J. Moolman' , A. Lochner'. ' University of
Stellenbosch, Dept. of Medical Physiology, Tygerberg, South Africa; ZMRC,
Experimental Biology Programme, Tygerberg, South Africa

The role of the activation of p38 MAP kinase (MAPK) as trigger of ischemic
preconditioning (PC) is controversial. Bracketing the preconditioning event with
the p38 MAPK inhibitor SB 203580 has been reported both to abolish or to
have no effect on protection. The aim was to investigate the role of p38 MAPK
activation as trigger in the mechanism of ischemic preconditioning by using the
p38 MAPK inhibitor, 5B203580 and anisomycin (An)as activator of p38 MAPK.
Methods: Hearts were exposed to 25 min global ischemia. A 3X5 min cycle of
ischaemia was used to elicit ischemic preconditioning. The p38 MAPK inhibitor,
5B203580 (10µM), was used to bracket the ischemic preconditioning triggering
phase. In separate experiments p38 MAPK was activated prior to ischemia by
administration of anisomycin (An)(5 µM) for 3X5 min, 1X10 min, 1X10 min plus
washout(W), and 1 X20 min (without washout). p38 MAPK activation was deter-
mined by Western blot (dual phosphorylation antibodies). Protection was eval-
uated with functional recovery (aorta output) during reperfusion (Neely-Morgan
isolated working rat heart model).
Results: Both ischemic preconditioning (3X5 min) and anisomycin (all modes
of administration) significantly activated p38 MAPK. Ischemic preconditioning
protected against ischemia (aorta output 16.6±1.8 ml/min vs. 3.8±1.5 ml/min
in Non-PC hearts), whereas anisomycin (irrespective of protocol) failed to pro-
tect (An 3X5 min = 6.1±2.1, 1X10 min = 4.6±2.6, 1X10 min plus washout(W)=
5.3±2.8, and 1 X20 min (with out washout)= 3.5±2.4. SB 203580 bracketing of
the preconditioning protocol did not abolish the protective effect of precondition-
ing (recovery 26±0.9m1/min) but enhanced the protective effect of PC (p<0.05
for PC+SB vs. PC), and SB 203580 alone (3X5 min) did not have any effect
on protection (aorta output 3.3±1.3 ml/min), excluding the possibility of a drug
effect due to inadequate washout of drug prior to sustained ischemia.
Conclusions: Although p38 MAPK is activated during ischemic precondition-
ing, the protective effect of preconditioning is not dependent on activation of
the stress-kinase. Inhibition of p38 MAPK during the preconditioning protocol
enhances the protective effect of ischaemic preconditioning, indicating a detri-
mental role for p38 MAPK activation during the triggering phase.
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1342 P-Adrenergic receptor stimulated preconditioning may
protect against necrosis and apoptosis via inhibition of
p38 MAP kinase

S. , S. Genade t , B. Huisamen 2 , A. Lochner 2 , J. Moolman 1 .

t University of Stellenbosch, Dept. of Medical Physiology, Tygerberg, South
Africa; 2MRC, Experimental Biology Programme, Tygerberg, South Africa

Background: The protective effect of ischaemic preconditioning (I-PC) in the
rat heart is mediated by reduced activation of the stress-kinase p38 MAPK.
Beta-PC (elicited by beta-adrenergic activation by isoproterenol administration)
protects against ischaemia using functional recovery as end-point. The efficacy
in reducing infarct size and apoptosis, and the mechanism of protection of beta-
PC is unknown.
Aim: To (1) compare the effects of I-PC and beta-PC with regard to infarct size
reduction and protection against apoptosis and (2) investigate the role of p38
MAPK in the mechanism of beta-PC.
Methods: Isolated perfused rat hearts were subjected to 25 minutes global
ischaemia and 30 min reperfusion. Hearts were treated with I-PC (3 x 5 min
ischaemia) and beta-PC (1 x 5 min 10-7 M isoproterenol) and the p38 MAPK
inhibitor SB 203580 (10µM). Infarct size was determined with TTC staining,
and apoptosis evaluated by determination of caspase-3 activation and PARP
(Western blot). p38 MAPK activity was evaluated by Western blot (anti-dual
phosphorylation antibodies).
Results: p-38 MAPK activity was equally reduced in hearts treated with I-
PC, beta-PC and SB203580. This was accompanied by an equal decrease
in Caspase-3 activation and PARP formation. Infarct size of hearts treated with
I-PC, beta-PC and SB203580 was significantly reduced compared to non-PC
hearts (24.1±2.27%, 22.53±3.3% and 23±1.8 vs. 42.5±2.3% (p<0.05).

P38MAPK and PARP in preconditioning.

Conclusion: I-PC and beta-PC both reduced infarct size and apoptosis, and
was associated with reduced activation of p38 MAPK. The p38 MAPK inhibtor
SB203580 reduced infarct size and apoptosis to the same extent. This may
imply the stress kinase p38 MAPK as a mediator of protection against necrosis
and apoptosis.

1343 C-Src/Bcl-xL pathway is Involved in anti -apoptotic
effect of endothelin-1 in H9c2 cardiomyocytes

Y. Ogata 1 , M. Takahashi 2 , S. Ueno 1 , K. Takeuchi 3 , H. Mano 4 , U. Ikeda 1 ,

K. Shimada 1 , E. Kobayashi 2  IJichi Medical School, Cardiology, Tochigi,
Japan; 2Jichi Medical School, Organ Replacement Research, Tochigi, Japan;
3Jichi Medical School, Anatomy, Tochigi, Japan; 4Jichi Medical School,
Functional Genomics, Tochigi, Japan

Apoptosis of cardiomyocytes is thought to be a feature of many pathological
disorders, including congestive heart failure and ischemic heart disease. Since
the loss of contractile cardiomyocytes due to apoptosis results in a furher de-
crease of cardiac function, the identification of the signaling pathway that me-
diate survival and/or apoptosis in cardiomyocytes is important. Recent investi-
gations indicate that endothelin-1 (ET-1) plays an important role in congestive
heart failure and ischemic heart disease. We therefore investigated the effect
of ET-1 on cardiomyocyte apoptosis. The presence of apoptosis in rat H9c2
cardiaomyocytes was evaluated by morphological criteria, electrophoresis of
DNA fragments, 4', 6'-diamidine-2'-phenylindole (DAPI) staining, and TUNEL
analysis. ET-1 not angiotensinll prevented apoptosis induced by serum depri-
vation in a dose-dependent manner (1-100 nM). This anti-apoptotic effect of
ET-1 was completely abolished by the treatment with selective ETA receptor
antagonist BQ1 23, but not by ETB receptor antagonist BQ788. The use of spe-
cific pharmacologic inhibitors demonstrated that anti-apoptotic effect of ET-1
is mediated through a tyrosine kinase pathway (genistein and AG490) but not
through PKC (calphostin C), MAP kinases (PD98059 and SB203580), or PKA
(KT5270) pathways. Because c-Src family of tyrosine kinases has shown to be
involved in apoptotic cell death, we next investigated the role of c-Src in the anti-
apoptotic effect of ET-1. Western blotting using an antibody which recognizes
the activated form of c-Src showed that activity of c-Src increased by 4.5-fold
within 30 seconds in response to ET-1 stimulation. Adenoviral-mediated gene
transfer of kinase inactive (KI) c-Src inhibited the anti-apoptotic effect of ET-
1, whereas gene transfer of beta-galactosidase with Ad.LacZ had no effect.
We further investigated whether Bcl-xL, an anti-apoptotic molecule, would be
up-regulated by using a luciferase-based reporter system. ET-1 up-regulated
Bcl-xL, and this up-regulation was inhibited by genistein or AG490 but not by
calphostin C. The experiments using KI mutants for various tyrosine kinases

revealed that c-Src (but not JAK1, Jak2, Syk, Tec, and Pyk2) is required for ET-
1-induced up-regulation of Bcl-xL expression. These findings suggest that ET-1
prevents apoptosis in cardiac myocytes through the ETA receptor and the sub-
sequent c-Src/Bcl-xL-dependent pathway, and provide a new insight into the
molecular basis and therapeutic target for cardiovascular diseases including
congestive heart failure and myocardial infarction.

1344 Induction of anti -apoptotic genes by ischaemic
conditions

G. Taimor, B. Hofstaetter, H.M. Piper. Justus-Liebig University, Institute of
Physiology, Giessen, Germany

In ischemic/reperfused myocardium nitric oxide and oxygen radicals are found
increased. Both radicals induce apoptosis in normoxic cardiomyocytes. How-
ever, after simulated ischemia cardiomyocytes are transiently protected against
apoptosis. To elucidate mechanisms involved in this mode of protection we now
analyzed the expression of anti-apoptotic genes in cardiomyocytes exposed to
ischemic conditions.
The NO-donor SNAP (100 p.M) induced apoptosis in 13.2 ± 0.3% of cardiomy-
ocytes determined by annexin/propidium iodide staining (vs. 4.0 ± 0.5% in con-
trols, n=5, p<0.05). TUNEL-assay gave virtually the same results with 12.6 ±
4.9% TUNEL-positive cells vs. 5.4 ± 0.7% in controls (n=3, p<0.05). DNA-
laddering could be detected after SNAP treatment. Release of cytochrome c
from mitochondria into the cytosol increased by 103 ± 38% (n=5, p<0.05 vs.
non-treated control) and the amount of the anti-apoptotic protein BcI-2 asso-
ciated with mitochondria decreased to 67.2 ± 13.9% within 6 h after SNAP-
addition (n=8, p<0.05). The ability of SNAP to induce apoptosis after 3 h of
simulated ischemia (anoxia in a glucose-free medium with a decreased pH)
had vanished (4.6 ± 0.7% apoptotic cells). DNA-laddering was no longer found.
Investigations on anti-apoptotic gene expression by RT-PCR revealed an upreg-
ulation of mcl-1 by 99 ± 62%, bcl-2 by 69 ± 26% and bcl-xl by 54 ± 26% (n=9,
p<0.05). bcl-w expression did not change. The amount of Bcl-2 associated
with mitochondria increased to 122.1 ± 6.7% (n=8, p<0.05 vs. normoxic con-
trols). In the group of the IAP family (inhibitors of apoptosis), only IAP1-mRNA
increased by 61 ± 32%. Survivin expression was slightly, but not significantly
increased and mRNA's of XIAP and NAIP were not detected.
In conclusion, changes in cytochrome c and Bcl-2 location reveal involve-
ment of mitochondria in NO-induced apoptosis in cardiomyocytes. Preceding
ischemic conditions protect cardiomyocytes against this kind of apoptosis. The
induction of anti-apoptotic genes of the bcl-2- and IAP-family under ischemic
conditions may contribute to this mode of protection.

1345 The apoptosis regulator ARC prevents apoptotic and
necrotic cell death in cardiomyocytes

M. Nauss 1 , A.T. Chesley 2 , M.T. Crowe, E. Flecks. 'German Heart Institute,
Cardiology Dept., Berlin, Germany; 2NIA-NIH, Laboratory of Cardiovascular
Science, Baltimore MD, United States of America

While apoptotic cell death of cardiomyocytes plays a role in ischemia-
reperfusion, the predominant mode of cell death in myocardial infarction occurs
via necrosis. Since the muscle-specific apoptosis regulator with CARD domain
(ARC) was shown to prevent apoptotic cell death in the myogenic H9c2 cell line
by targeting the mitochondrial apoptbtic pathway we reasoned that protection
from non-apoptotic cell death might occur by the same mechanism. Treatment
of neonatal rat cardiomyocytes with 200µM H202 resulted predominantly in
necrotic cell (>98%) death as determined by staining with ethidium-homodimer,
absence of nuclear fragmentation as determined by staining with Hoechst
33342, absence of DNA-laddering and absence of immunofluorescence for
cleaved caspase-3. In contrast, 24h of hypoxia resulted predominantly (>95%)
in apoptotic cell death as determined by nuclear fragmentation and staining for
cleaved caspase-3. Treatment with 2001iM H202 caused necrotic cell death in
43.9±9.24% of cardiomyocytes after 1h and 73.7±18.23% after 12h. Infection
with an ARC-adenovirus significantly reduced necrotic cell death to 26.1±21.4
after 1 h and 24.98±12.1% after 12h (n=6), while neither treatment with the
pan caspase-inhibitor ZVAD-fmk or an GFP-adenovirus were effective with re-
spect to reduction of cell death. 24h of hypoxia significantly increased apoptotic
cell death in comparison to control conditions (9.3±2.6 vs. 2.4±1.3, n=12).
This apoptotic cell death was reduced to control-conditions by infection with an
ARC-adenovirus or treatment with ZVAD-fmk but not by infection with a control
virus. In the same set of experiments both hypoxia and treatment with H202 re-
sulted in a breakdown of the mitochondrial membrane potential as determined
by staining with mitotracker. Since this breakdown preceded both apoptotic and
necrotic cell death we reasoned that ARC protected cardiomyocytes from both
modes of cell death by preserving mitochondrial function. To directly address
this question we pretreated cardiomyocytes with bongkrekic acid, an inhibitor of
mitochondrial permeability transition. Bongkrekic acid prevented both apoptotic
cell death in response to hypoxia and necrotic cell death in response to H202.
Conclusion: ARC protects cardiomyocytes from apoptotic and necrotic cell
death by preserving mitochrondrial function. This defines ARC as a potentially
important therapeutic target in the context of reperfusion injury and myocardial
infarction.
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CARDIAC ADAPTATION AND DYSFUNCTION IN
HYPERTENSION: FROM MODELS TO PATIENTS

1346 Chronic sympathectomy improves survival and
attenuates cardiac dysfunction and failure in rats with
aortic banding-induced pressure-overload

S. Perlini 1 , I. Ferrero 1 , R. Tozzi 1 , G. Palladini 1 , S. Fallarini 1 , G. Busca 2 ,

R. Fogari 1 , A.U. Ferrari'. 'Clinica Med/ca 2, IRCCS San Matteo, University of
Pavia, Pavia, Italy,. 2Univ Milano Bicocca, Ctr Fisiol Clinica e 1pertensione,
Milano, Italy

The chronic sympathetic overactivity that accompanies established heart failure
(CHF) represents an inappropriate response that accelerates cardiac deterio-
ration, and it has been unquestionably shown that CHF patients benefit from
beta-blocker treatment. In the earlier stages of the syndrome, however, sym-
pathetic activation may exert favourable effects, contributing to avoid cardiac
failure despite increased load or reduced contractile mass. Indeed, limited and
controversial evidence exists whether interfering with sympathetic activity be-
fore the onset of overt CHF has detrimental, neutral or beneficial effects. We
therefore examined the course of experimental pressure overload hypertrophy
(POH) in intact and chronically sympathectomized (Sx) rats. Treatment with
6-hydroxydopamine (150 mg.kg-1 twice a week) to produce chronic chemical
Sx, or with vehicle (Veh) was administered to Sprague-Dawley rats previously
subjected to aortic banding (B) or sham operation (S). After monitoring sur-
vival for 10 weeks, systolic pressure (SBP, carotid catheter) and left ventricular
(LV) fractional shortening (%SF), end-diastolic (EDD) and end-systolic (ESD)
dimensions (M-Mode echo) were measured. Lung, LV and right (RV) weights
were indexed to body weight (wti, g/100 g). In the banded groups, survival
was much worse in Veh- than in Sx-treated animals, with a 10-week mortality
equalling 40% and 6%, respectively (p<0.01). There was no mortality in the
sham groups. Further results are shown in the table (means±SD; *p<0.05 vs.
corresponding S; #p<0.05 vs. corresponding Vh).

EDD (mm) ESD (mm) %SF SBP (mmHg) LV wti 	 RV wti 	 Lung wti

S-Vh (n=8) 	 7.1+0.3 	 4.3+0.2 42+2 	 102+12	 1.87+0.11 0.53+0.13 2.89+0.64
S-Sx (n=9) 	 7.2+0.3 	 4.4+0.2 39+2 	 96+15 	 2.08+0.21 0.58+0.05 3.64+0.42
B-Vh (n=9) 9.5+0.3* 6.3+0.3* 28+4* 	 154+19*	 2.94+0.49* 0.76+0.30* 4.31+1.21*
B-Sx (n=14) 8.6+0.3*# 5.8+0.3* 35+2# 159+18* 2.48+0.59*# 0.61+0.13# 3.70+0.61

Thus in the course of experimental POH, chronic sympathectomy had clearly
favourable effects on the degree of LV hypertrophy, chamber dilation, systolic
dysfunction, lung congestion and RV involvement as well as, even more impor-
tantly, on mortality. Interfering with sympathetic activity during the developmen-
tal stage of an experimental model of POH leading to LV dysfunction and failure
has markedly beneficial functional and survival effects.

1347 Inhibition of left ventricular hypertrophy prevents
systolic dysfunction in mice with aortic
banding-induced pressure overload

G. Marano', F. Podo 2 , S. Vergari 3 , S. Palazzesi 1 , G. Carpinelli z, C. Testa 2 ,

R. Canese 2 , A.U. Ferrari 4 . 1 Ist. Sup. Santa, Lab. Farmacologia, Rome, Italy;
2 1Stituto Super/ore di San/ti, Lab Biologia Cellulare, Roma, Italy; 3 Univ
Cattolica S. Cuore, 1st Anestesia e Rianimazione, Rome, Italy; 4 Centro
Fisiologia Clinica Ipertensione, Dipt Med., Prev. e Biotecnol. Sanit., Milano,
Italy

Controversy exists whether the development of pressure overload-induced left
ventricular hypertrophy (LVH) has beneficial, neutral or detrimental functional
implications. Aim of this study was to assess the effects of preventing LVH by
chronic propranolol treatment on LV systolic function and remodelling in mice
with aortic banding.
Pressure overload was induced by thoracic aortic banding in 24 mice aged 3
months, 12 treated with propranolol (60 mg kg-1 d-1, Pro-Bd), 12 treated with
vehicle only (Veh-Bd). Concurrent groups of sham operated mice (Sh) were
studied (Pro-Sh, n=12; Veh-Sh, n=12). Four and 8 weeks after surgery, in vivo
cardiac function, chamber size and LV mass (normalized to tibial length) were
evaluated by cine magnetic resonance imaging (MRI) combined with intraven-
tricular hemodynamic measurements obtained via a transcarotid, transducer-
tipped catheter. LV mass figures provided by MRI strictly match with autoptic
figures.
At the 4 week stage, carotid systolic pressure was similarly elevated in the two
groups (Veh-Bd: 133±3 mmHg; Pro-Bd: 131±2 mmHg, p=ns), but normalized
LV weight was 46% larger (145±4 mg vs 100±3 mg, p<0.01) in Veh-Bd com-
pared to Pro-Bd mice, the latter being in this respect similar to the sham oper-
ated mice. Although not displaying LVH, Pro-Bd mice had significantly lower LV
end-diastolic volume (61±4 ml vs 87±6 ml, p<0.01) and significantly higher LV
ejection fraction (62±2% vs 41±2%, p<0.01) and LV +dp/dtmax (8454±125
mmHg.sec-1 vs 6137±135 mmHg.sec-1, p<0.01) compared to Veh-Bd mice.
At the 8 week stage, LV weight was again larger in the Veh-Bd than in the
Pro-Bd group, although in the latter LV dysfunction and remodeling started to
develop. Histomorphometric analysis revealed that prevention of LVH in Pro-Bd
mice pertained to the myocyte component whereas no protective effects were
noted against LV fibrosis.
Thus in the pressure overloaded mouse in which the development of LVH is
inhibited by propranolol administration, LV dimensions and systolic function are
preserved, and LV systolic dysfunction is by no means facilitated and is rather
markedly delayed. Taken together these findings indicate that i) LV hypertro-
phy represents a maladaptive mechanism which accelerates the progression to
chamber systolic dysfunction and enlargement, and ii) the heart has the poten-
tial to cope with an increased mechanical load without increasing its contractile
mass.

1348 The effect of dipping status on left atrial size in
hypertension

G.P. Vyssoulis, A.G. Marinakis, E.A. Karpanou, J.D. Barbetseas,
N.J. Marinakis, J.K. Rizos, D.V. Cokkinos, P.K. Toutouzas. Athens University,
Cardiology Department, Athens, Greece

Background: It is known that left ventricular mass and left atrial size (LA) are
both increased in hypertensive patients. LA enlargement is correlated with atrial
fibrillation and cerebrovascular ischemic events.
It has been also shown, that non dipper hypertensive patients have increased
cardiovascular risk compared to dippers. The dipping profile effect on LA di-
mensions has not been fully elucidated. The aim of this study was the inves-
tigation of the influence of dipping profile on LA size in hypertensive patients
according to age.
Methods: The study comprised 4500 consecutive, untreated patients, (2440
men and 2060 women) with essential arterial hypertension. Twenty-four hours
ambulatory blood pressure recordings were done in every patient. The pa-
tients were grouped as 2628 dippers (day systolic - night systolic mean ar-
terial pressure>10mmHg) and 1872 non dippers. LA diameter and its indices,
corrected for body surface area (LAI) or aortic root diameter (LA/AO) were cal-
culated and the two groups (dippers and non dippers) were classified according
to age decade
Results: LA increased (p<0,0001) with advancing age (r= 0.59) as did LAI
(r=0.68) and LA/AO (r=0. 53) but had significantly higher values in non dippers
(34.3 vs 32.7 mm p<0.0001).
The LAI had significantly higher values in non-dippers (18.4 vs 17.7 mm/m2

p<0.0001), differentiating more in elderly patients (p=0.0008). Similar behavior
was observed using the LA/AO ratio (p<0.0001).
LA correlated with daytime systolic blood pressure (r= 0.31) and pulse pressure
(r= 0.37) and these relationships remained significant (p<0.0001) even after
age correction (r=0.24 and 0.19 respectively)
Conclusion: LA enlargement is more severe in non-dipper hypertensive pa-
tients and the differentiation between dippers and non-dippers is age-related
and more prominent in older patients
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113491 Cardiovascular structure in patients with isolated office
or ambulatory hypertension (The Vobarno study)

M. Muiesan, M. salvetti, C. Monteduro, S. Comini, B. Bonzi, S. Viola,
M. Castellano, E. Agabiti-Rosei. University of Brescia, Medical and Surgical
Sciences, Brescia, Italy

Background and Objective: Cardiac alterations have been observed in sub
jects with isolated office hypertension (IOH) and in subjects with isolated am
bulatory hypertension (IAH). Aim of this study was to evaluate both cardiac and
carotid structural changes in a large sample of general population, according to
the presence of office and ambulatory normotension (NT), hypertension (HT),
10H and IAH.
Patients and Methods: In 587 subjects (40-65 yrs) of the randomized sample
of population participating into the Vobarno study, left ventricular mass index
(LVMI), relative wall thickness (RWT). mean-maximum intima-media thickness
(meanmaxIMT) were measured by ultrasound. Never treated subjects (n = 460)
were divided in 4 groups according to blood pressure (BP) values measured in
the clinic and during 24 hours monitoring: NT (office BP <140/90 and 24-hrs
BP <125/80 mmHg), 10H (office BP > 140/90 and 24-hrs BP <125/80 mmHg),
HT (office BP > 140/90 and 24-hrs BP > 125/80 mmHg), and IAH (office BP
<140/90 and 24-hrsBP > 125/80 mmHg). Results are summarized in the table

NT n 213 IOH n 98 HTn96 IAH n 29

Sex (M) % 37 56 68 77
Age yrs 49(8) 53 (8)" 52 (7)' 47(9)
Smoke (y/n/ex) 60/29/11 59/18/23 52/28/20 61/19/20
o BP/24hrs BP 94(8)/86(5) 107(6)"/88(5)" 111(7)'/102(6)' 96(4)/98(4)"
LVMI g/h2.7 34(11) 41(11)" 44(13)' 38(12)"
RWT 0.32(0.06) 0.34(0.07) 0.35(0.06)' 0.36(0.07)'
IMT meanmaxmrn 0.84(0.18) 0.85(0.20) 0.93(0.26)' 0.92(0.17)"

, p at least < 0.05 vs NT

Subjects with HT, 10H, and IAH have greater LVMI in respect to NT, while RWT
is higher in HT and IAH. Carotid IMT, controlled for age and gender, is greater
in subjects with IAH than in NT. Prevalence of carotid plaque is greater in HT
and IAH than in NT.
Conclusions: Structural changes in the heart and in carotid arteries may be
observed in subjects with IAH, indicating that ambulatory BP measurement
may help in identifying subjects with increased cardiovascular risk, that are not
adequately picked up by office BP.

11350 I Microalbuminuria accompanies left ventricular
geometric adaptations in untreated essential
hypeertensive subjects

C. Tsioufis, D. Antoniadis, C. Stefanadis, M. Toutouza, I. Kallikazaros,
C. Pitsavos, V. Papademetriou, P.Toutouzas. Hippokration, University of
Athens, Department of Cardiology, Melissia, Greece

A slight elevated urinary albumin excretion (UAE) is well related with other
target-organ damage. However the interaction between microalbuminuria (MA)
and the spectrum of LV geometric pattern in essential hypertension has not
been well defined.
Methods: For this purpose, MA was determined in 3 non-consecutive 24-h
urine samples as UAE of 20-200mg/24h in a group of 249 untreated hyper
tensive subjects. Echocardiographic classification of patients into LV geometric
patterns was based on relative wall thickness values and on gender specific
values for LVMI.
Results: The group of patients with MA (n=119) was matched for age, sex,
body mass index, smoking status and plasma cholesterol level with the group
of patients without MA (n=130). Subjects with MA had significantly increased
LVMI (111 vs 90 g/m2 , p<0.0001). relative wall thickness (0.46 vs 0.41,
p<0.001) and office BP (161/101vs148/97 mmHg, p<0.005). For the pooled
population, UAE was positively correlated to LVMI (r=0.46, p<0.001) and rel
ative wall thickness (r=0.47, p<0.001). In the entire population, LV normal ge
ometry (LV-NG), LV concentric remodeling (LV-CR), LV eccentric and concen
tric hypertrophy (LV-EH, LV-CH) was found in 34%, 33%, 12% and 21%, re
spectiveiy. The incidence of LV-NG was significantly higher in normoalbumin
uric compared to microaibumnurlc subjects (55 vs 14%, p<0.001) while the
incidence of LV-CH was significantly higher in microalbuminuric compared to
normoalbuminuric subjects (32 vs 5%, p<0.001). Multiple regression analysis
revealed that LV-CHwas significantly associated with increased values of UAE
and mean arterial pressure.
Conclusions: The higher prevalence of unfavorable LV geometric patterns in
hypertensive subjects with MA compared to those without MA, may account
for the worse cardiovascular outcomes associated with the presence of an in
creased UAE in hypertensive subjects.

11351 1 Left ventricular structure and function in sedentary and
physically active subjects with left ventricular
hypertrophy - The LIFE study

K. Boman 1, M. Olofsson 1 , B. Dahl6f 2 , M.S. Nieminen 3, V. Papademetriou 4,

K. Wachtell S , A.B. Devereux" on behalf of Kurt Boman. 1Skelleftea county
hospital, Medicine, Skelleftea, Sweden; 2 Sahlgrenska University Hospita/,
Ostre, Clin. Exp. Research Laboratory, Gothenburg, Sweden; 3Helsinki
University Hospital, Department of Cardiology, Helsinki, Finland; 4 Veterans
Administration Medical Center, Washington, United States ofAmerica;
5Copenhagen University, Glostrup County Hospita/, Copenhagen, Denmark;
6 Medical College of Cornell University, Division of Cardiology, New York,
United States of America

Background: Exercise is known to lower blood pressure and to improve car
diac function in healthy and hypertensive subjects, but little is known of the
relationship between exercise status and left ventricular structure and function
in hypertensive subject with left ventricular (LV) hypertrophy.
Methods: A total of 958 hypertensive patients (41% women) aged 55-80 years
(mean 66) with LV hypertrophy by either Cornell voltage-duration product or
Sokolow-Lyon criteria on a screening ECG, were studied by echocardiography
at enrolment in the Losartan Intervention For Endpoint Reduction (LIFE) trial.
At baseline exercise status was obtained from a questionnaire and categorized
into 3 groups as follows; Group 1 (sedentary): Never exercise; Group 2: <=30
min twice/week; Group 3 (physically active): >30 min twice/week.
Results: Exercise status did not differ in systolic, diastolic, pulse pressures,
age or between genders. Sedentary (n=212) had, compared to physically ac
tive (n= 510), higher heart rate (p<0.001), weight (p<0.001), body surface
area (BSA) (p=0.02), body mass index (p<0.001), LV mass (LVM) (p=0.04),
LVM indexed for height or BSA (p=0.004), thicker interventricular septum
(p=0.012) and posterior walls (p=0.016) and larger ieft atria (p=0.006). Vari
ables of systolic endocardial as well as midwall LV function did not differ and
only atrial filling fraction, among diastolic filling parameters, was significantly
higher (p=0.003) in sedentary patients. There was no difference in relative
wall thickness among the groups. Multiple regression analysis showed that
higher LV mass was associated with sedentary lifestyle (beta=0.059, p<0.05)
independent of body mass index (beta=0.256), male gender (beta=-0.445)
and pulse pressure (ceta-o.t ts, all p<0.001). Addition of age into the model
(beta=0.097, p=0.002), render the effect of sedentary lifestyle exceeding the
level of significance (beta=-0.053, p= 0.067). Furthermore heart rate did not
enter the regression model.
Conclusions: Sedentary hypertensive patients with LV hypertrophy had com
pared to physically active patients, increased heart rate, larger left atria, thicker
intraventricular septum and posterior wall. LV mass was higher in sedentary
patients independent of gender, blood pressure or body mass index but not of
age.
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NEW FEATURES OF CORONARY BYPASS SURGERY

1356 Randomised trial of on-pump versus off-pump
coronary artery surgery comparing clinical outcomes,
graft patency and neuropsychological function

N.E. khan', R. Mister 2 , J.R. Pepper', A. De Souza', M.D. Flather 2 ,

D. Wang 3 , J.R. Clague 4 , P.D. Collins'. 'RoyalBrompton Hospital,
Cardiothoracic Surgery, London, United Kingdom; 2Royal Brompton and
Harefield NHS Trust, Clinical Trials and Evaluation Unit, London, United
Kingdom; 3London School Hygiene Tropical Medicin, Department of Medical
Statistics, London, United Kingdom; 4 Royal Brompton and Harefield NHS
Trust, Department of Cardiology, London, United Kingdom

Off-pump coronary artery bypass surgery (OPCAB) is widely believed to be
associated with reduced mortality and post-operative morbidity. We conducted
a study to compare graft patency, biochemical markers and neuropsychological
function in patients undergoing OPCAB to those with cardiopulmonary bypass
(CPB) in patients with three vessel disease.
Materials and Methods: 104 patients were recruited to a prospective, ran-
domised study in a single institution. Exclusion criteria included single vessel
disease, age > 80, recent infarct or CVA, ejection fraction <30%. One patient
did not have surgery due to diagnosis of bronchogenic carcinoma. An identical
standardised anaesthetic and surgical protocol was used for both groups. Pa-
tients were followed up at 3 months with quantitative coronary angiography to
assess graft patency.
Results: 54 patients were randomised to OPCAB and 49 to CPB. Pre-op vari-
ables such as age (mean 63.4±8.3) and sex (85% male) were similar in both
groups. The average number of grafts per patient was 3.4 in the CPB group,
and 3.1 in the OPCAB group (p=0.02). 2 patients in the OPCAB group were
converted to CPB intra-operatively. There were no in-hospital deaths or cere-
brovascular accidents.
Post-operatively, in the OPCAB group, mean blood usage was 245 mis com-
pared to 467m1s in the CPB group (p=0.006). Times to extubation were similar
in both groups, but length of post-operative stay was 7.3 days in the OPCAB
group compared with 9.7 days in the CPB group (p=0.02). Adverse events at
discharge were similar in both groups. Troponin T (TnT) and I (Tnl), and cre-
atinine kinase (CK-MB) levels were measured at 0, 6, 12, 24, 48 and 72hrs
post-operatively. For TnT, the area under the curve was significantly higher in
the CPB group, (p=0.005).
Preliminary analysis of data (n=71) at 3 months showed graft patency was
88.9% in the OPCAB group, and 95.1% in the CPB group (p=0.09). Adverse
events at 3 months were similar in both groups. There were no deaths at 3
months in either group.
Conclusions: OPCAB appears to be safe and effective when compared to
conventional coronary surgery. There was shorter length of stay, reduced trans-
fusion requirement and decreased troponin release in the OPCAB group. Graft
patency appears similar in both groups but larger studies will be required to
determine the impact of OPCAB on long term outcomes.

1357 Coronary artery bypass grafting in multi -vessel disease
on the beating heart: comparative study of 1200
patients

N.E. Mezilis 1 , A.A. Pitsis 2 , P.S. Dardas 2 , D.D. Tsikaderis 2 , A. Mpakas 2 ,

G.D. loannides 1 , S. Olalere 2 . 1 Thessaloniki, Greece; IThessaloniki Heart
Institute, Cardiothoracic, Thessaloniki, Greece; 3St Luke's Hospital, Intensive
Care Unit, Thessaloniki, Greece

Introduction: We present the mid-term results of coronary artery bypass graft-
ing (CABG) for multi-vessel disease on the beating heart in comparison with
the conventional surgery with the use of cardiopulmonary bypass.
Methods: We studied a total of 1200 patients undergoing isolated CABG by the
same surgical team in a period of 24 months. During the first 10 months, all pa-
tients underwent operation with the use of cardiopulmonary by-pass and warm
blood cardioplegia (Group A, n = 520), whereas during the next 14 months, all
patients underwent CABG on the beating heart (Group B, n = 680). The fol-
lowing parameters were investigated: mortality, incidence of acute myocardial
infarction (AMI), and stroke at day 30, intubation time, inotropic support, blood
transfusions, serum kreatinine and duration of stay in Intensive Care Unit (ITU).
Results: The two groups were homogeneous with regard to clinical character-
istics, such as age, sex, risk factors, angina class, ejection fraction and pres-
ence of peripheral vascular disease. Despite a trend in favour of group B, there
was no statistical difference in total mortality and the incidence of AMI (2%
vs. 0.4%, p=NS and 2.5% vs. 1.1%, p=NS respectively). There was significant
reduction in the incidence of stroke in group B (3% vs. 0.6%, p<0.001),and
less need for inotropic support and blood transfusions (62% vs. 17%, p<0.001
and 88% vs. 58%, p<0.01 respectively). Regarding the biochemical markers,
serum kreatinine was less in Group B (0.9±0.3 vs. 1±0.4, p<0.009. The time
spent in ITU was significantly less for the patients of Group B as compared to
Group A(2.21±0.41 vs. 2±0.0, p<0.01).

Conclusions: Coronary artery bypass grafting on the beating heart is safer as
compared to on- pump surgery. Off-pump surgery is associated with less post
operative complications and quicker mobilization of patients as compared with
conventional surgery. Long term results are awaited.

1358 Intraoperative angiography - A valuable method for
quality control in off pump coronary artery surgery?

J. Bonatti', G. Friedrich 2 , M. Danzmayr', L. M011er', S. Schwarzacher z ,
O. Pachinger 2 , G. Laufer'. 'University Hospital, Cardiosurgery department,
Innsbruck, Austria; 2 Univ. Hospital Internal Medicine, Cardiology, Innsbruck,
Austria

Background: The information obtained by intraoperative graft angiography in
off-pump coronary artery bypass grafting remains a matter of debate, despite
the fact that anastomotic revision rates in the range of 10% after intraoperative
graft angiography are reported in the literature. We present our initial experi-
ence with intraoperative angiographic evaluation of grafts placed on the beating
heart.
Methods: A total of 29 coronary artery bypass grafts were investigated in 20
patients (17 female, 3 male, mean age 60). Transfemoral angiography was per-
formed before (n=8) or after sternotomy closure (n=12) using an OEC 9800
mobile C-arm. Examination time was 24 (8-80) minutes, fluoroscopy time was
464 (211-1337) seconds. Mean contrast agent volume used was 150 (50-470)
ml.
Results: No angiography-related complications occurred. Except for 3 aorto-
coronary vein grafts, all bypass vessels could be visualized. Spasm of the graft
or/and target vessels were present in 10 cases, 8 of them responded to intra-
coronary nitroglycerine application (0.25 mg). 2 grafts were severely stenosed
requiring surgical revision. In addition, 2 proximal target vessel occlusions were
observed and were left because of lacking evidence of intraoperative ischemia.
There were no in-hospital mortality cases or perioperative ischemic events.
Conclusion: Our experience suggests that, despite being a time consuming
examination technique, intraoperative angiography may reveal valuable infor-
mation with possible demand for surgical revision.

1359 Coronary revascularization with free right internal
thoracic artery: operative results in 1044 patients

P.Antunes, F. Oliveira, R. Lucero, M. Antunes. Hospitals da Universidade,
Cardiothoracic Surgery Dept., Coimbra, Portugal

Objectives: This study evaluates the perioperative mortality and morbidity of
patients having a free right internal thoracic artery (FRITA)-to-coronary artery
graft as part of their coronary revascularization.
Methods: Between January 1992 and December 2001, 1,044 patients had a
FRITA graft. Preoperative characteristics include mean age 52.8 ± 6.8 years;
male sex, 1012 (96.9%); diabetes, 132 (12.6%); previous myocardial infarc-
tion, 579 (55.5%); three- vessel disease, 905 (86.7%); left main disease, 167
(16.0%); left ventricular ejection fraction < 40%, 113 (10.8%). In 3 patients
(0.3%) the FRITA was the only arterial graft used, and in 1039 (99.5%) a pedi-
cled left internal thoracic graft was also used. The mean number of grafts per
patient was 3.1 ± 0.7 (2.0 internal thoracic grafts/patient), and endarterec-
tomies were performed in 69 patients (6.6%). The FRITA was used to reach the
circumflex marginal arteries in 866 patients (83.0%), the right coronary artery
or its branches in 84 (8.0%), and diagonal or ramus intermedius in 92 (8.8%).
The proximal anastomosis was constructed over a venous graft in 900 patients
(86.2%) and directly into the aortic wall in the remainder. Cardiopulmonary by-
pass time was 77.6 ± 28.3 minutes.
Results: Perioperative mortality was 0.7% (7 patients). Only seventy three
patients (7.0%) required inotropes, and 14(1.3%) intra-aortic counterpulsation
and/or left ventricular assist device. The incidence of myocardial infarction was
4.3%. Thirty three patients (3.2%) had reintervention for hemorrhage and 42
(4.0%) for sternal complications. The incidences of respiratory failure, renal
failure and cerebrovascular accident were 0.8%, 3.1 % and 2.2%, respectively.
The mean time of hospital stay was 8.4±8.7 days.
Conclusion: The use of the right internal thoracic artery as a free graft was
associated with a low incidence of perioperative mortality and morbidity and
allowed greater operative flexibility in arterial coronary revascularization.
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1360 Coronary artery bypass graft using the left radial
artery: early angiographic results

N. Delarche 1 , J.L. Banos 1 , G. Papaioanou 1 , G. Estrade 1 , G. Fournial 2 ,

Y. Glock 2 . ' CH F. Mitterand, Cardiology, Pau University Cedex, France; 2 CH
Rangueil, Cardiovascular Surgery, Toulouse, France

Introduction: coronary artery bypass graft (cabg) surgery using the internal
mammary artery (ima) in patients (pts) with obstructive coronary artery disease
gives better long term permeability results than sapheinous vein grafts. Left
radial artery (RA) can be used to perform such surgical coronary interventions.
Objectives: To evaluate the early post-operative permeability of cabg using
RA.
Methods: All pts with recent surgical coronary revascularization using left RA
were prospectively included and underwent selective femoral 4 French coro-
nary grafts angiography before going out of hospital.
Results: From August 2000 to January 2002, 42 pts, (5 women, mean age 60.4
[42-78] had cabg using the left RA. Indications of revascularization were recent
myocardial infarction in 6 pts, acute coronary syndrom in 11 pts (with 1 redux
bypass), stable angina pectoris in 7 pts, silent ischaemia in 17 pts and valvular
aortic stenosis in 1 pt. Risk factors were diabete mellitus in 15 pts, smoke in 26
pts, hypertension in 25 pts, and hypercholesterolemia in 27 pts.
Coronary status was 1 vessel disease (vd) in 2 pts, 2 vd in 5 pts, and 3 vd in
35 pts with 12 significant left main stenosis. 2 bypass grafts were performed in
22 pts, 3 grafts in 18 pts and 4 grafts in 4 pts. Left RA was used alone in 1 pt,
with the left ima in 22 pts, with the 2 ima in 2 pts, with the left ima and 1 or 2
vein grafts in 16 pts, and with only 1 vein graft in 1 pt. Full revascularization was
achieved in 22 pts (52%). Use of the RA concerned the left anterior descending
artery in 1 pt, the first diagonal branch in 4 pts, the first or second left marginal
branch in 29 pts, the right coronary artery in 8 pts. In 4 pts RA was used to
revascularize 2 coronary arteries, (2 left coronary arteries in 2 pts, and 1 left
and 1 right arteries in 2 pts). Local post cabg complications were radial nerve
compression in 1 pt, and brachial hematoma in 1 pt. Pts didn't receive any
specific antispastic treatment.
Selective RA grafts angiogramms were realized at the 13rd day [10-18]. Coro-
nary RA bypass grafts were angiographically successfull without any abnor-
malities in 36 pts, (85.7%) and with focal non significant spasm or narrowing
in 3 pts. There were 2 anastomotic stenosis (4.8%) between RA graft and the
native coronary artery which needed RA angioplasty and stenting in 1 pt. RA
graft was occluded in 1 pt, (2.4%).
Conclusion: In this prospective study cabg using RA appears to be a safe
procedure with high early angiographic permeability success rate and no major
local complications.

1361 Short-occlusive sutureless coronary anastomosis
using adhesive

M. Buijsrogge, C. Verlaan, P. Grilndeman, C. Borst. University Medical Center
Utrecht, Heart Lung Center Utrecht, Utrecht, Netherlands

Objective: We revisited a sutureless coronary anastomosis technique by
means of a preglued side-to-side ITA-LAD kissing vessel wall apposition us-
ing octyl-cyanoacrylate, which, following the arteriotomy, was converted into an
end-to-side anastomosis. The feasibility, patency and vascular wall healing of
this facilitated coronary anastomosis technique was studied in porcine off-pump
CABG.
Methods: In 8 pigs (80 kg), 8 low flow RITA-to-LAD anastomoses (pro-
thrombotic condition) and 8 high flow control LITA-LAD anastomoses (less than
15 mUmin and about 50 mUmin, respectively) were evaluated intra-operatively
and at 35 days. Anastomoses were examined by flow measurement, angiogra-
phy and histology.
Results: All anastomoses (but one) were hemostatic after average construc-
tion time of 5.4 minutes and coronary occlusion of 1.6 minutes. One pig died at
day 19 due to saddle type pulmonary embolism unrelated to graft failure. Four-
teen anastomoses were fully patent at 35 days (FitzGibbon Grade A) with an-
giographic classical end-to-side anastomosis configuration. Histology showed
mild repair intimal hyperplasia without aneurysm formation or medial necrosis.
Table: Intra- and postoperative measurements

Anastomosis Coronary Hyperemic response index Patency Medial
construction occlusion  (peak/baseline flow) necrosis
time (min) time (min) infra-op 35 days

Low flow (n=7) 5.2 f 1.2 1.5 f 0.3 5.2 f 1.2 5.6 ± 1.8 7/7 0/7
High flow (n=7) 5.5 f 1.1 1.7 f 0.2 2.7 f 0.6 4.2 f 1.1 7/7 017

Data as mean ± SD

Conclusions: On the beating porcine heart, the sutureless-adhesive coronary
anastomosis technique required an average 1.6 minutes coronary occlusion
and revealed a favorable healing response, even in pro-thrombotic low bypass

VARIABLES INFLUENCING CORONARY FLOW: DO WE
KNOW THEM ALL?

1362 Influencing parameters on flow velocity reserve in
angiographical normal coronary arteries

M. Voskuil 1 , M. Meuwissen 1 , S.A.J. Chamuleau 1 , J.G.P. Tijssen 1 ,

P.W. Serruys 2 , J.J. Piek 1 . ' Academic Medical Center, Cardiology,
Amsterdam, Netherlands; 2 Thoraxcenter, Cardiology, Rotterdam, Netherlands

Background: Coronary flow velocity reserve (CFVR) is considered to be
markedly influenced by clinical and hemodynamic parameters effecting the
coronary microvascular resistance. The aim of the study was to determine vari-
ables influencing CFVR in angiographical normal arteries.
Methods: CFVR was assessed in an angiographical normal vessel in a total of
514 patients who were scheduled for PTCA of a single de novo lesion. Maximal
hyperemia was induced using an i.c. bolus or i.v. infusion of adenosine. Con-
tinuous variables were dichotomized according to their mean value. Forward
logistic regression analysis was performed to identify parameters that induce
a low CFVR (below the mean value of 2.9; range 1.0-6.3). An independent t-
test was performed for determination of clinical factors influencing predictors of
CFVR.
Results: After univariate analysis of all relevant clinical and hemodynamic pa-
rameters, age >59, female gender, hypercholesterolemia, baseline APV >18
and heart rate >69 were identified as predictors of a low CFVR. Multivariate
analysis revealed baseline APV >18 (odds ratio 1.9; 95% Cl 1.3-2.9; p<0.01)
and heart rate >69 (odds ratio 1.7; 95% CI 1.1-2.5; p=0.01) as independent
predictors of low CFVR. Furthermore, diabetes (p=0.01) and hypertension
(p<0.01) are positively associated with baseline APV. No clinical parameter
influencing heart rate was identified.
Conclusions: Both baseline APV and heart rate are independent variables that
influence CFVR. Baseline APV is positively associated with diabetes and hy-
pertension. Although several other clinical and hemodynamic parameters were
identified in a univariate way, they were no independent predictors of CFVR
after multivariate analysis. Both baseline APV and heart rate should be taken
into account in the interpretation of CFVR measurements for clinical decision-
making.

1363 Likelihood of discordant results between fractional and
coronary flow reserve: when should we measure the
complementary haemodynamic parameter?

M. Meuwissen 1 , M. Sieber 1 , S.A.J. Chamuleau 1 , J.A.E. Spaan 2 , J.J. Piek 1 .

'Academic Medical Center, Cardiology Dept., Amsterdam, Netherlands;
2Academic Medical Center, Medical Physics, Amsterdam, Netherlands

Background: In 27% of the intermediate coronary lesions, we have observed
discordant results between fractional flow reserve (FFR) and coronary flow ve-
locity reserve (CFVR), which may be caused by a number of underlying patho-
logical conditions that would remain undetected if only coronary flow velocity
or pressure was measured. Yet, the routine measurement of both intracoronary
hemodynamic signals is not cost-effective in daily clinical practice.
Aim: To determine clinical, angiographic and intracoronary hemodynamic pre-
dictors of discordant results between FFR and CFVR when either intracoronary
pressure or flow velocity was measured.
Methods: In 161 patients with ;1 or 2-vessel disease (201 lesions, mean di-
ameter stenosis of 56%) we observed 55 (27%) intermediate coronary lesions
with discordant results between FFR and CFVR based on cut-off values of 0.75
and 2.0, respectively. Stepwise logistic regression analysis was performed us-
ing all clinical, hemodynamic, and angiographic data to assess the likelihood of
a discordant outcome between the two flow reserve parameters, when either
FFR or CFVR is known.
Results: Hypertension in combination with a heart rate >70 bpm was asso-
ciated with FFR >=0.75 and CFVR <2.0 (odds ratio: 4.6, 95% CI: 1.6-13.1,
p=0.004, n=22). A diameter stenosis >55% (odds ratio: 4.7, 95% CI: 1.6-13.9,
p=0.005), a relative CFVR <0.90 (odds ratio: 3.6, 95% Cl: 1.4-9.3, p=0.01)
or a combination of both (odds ratio: 5.8, 95% Cl: 2.3-14.6, p=0.0001) were
associated with FFR <0.75 and CFVR >=2.0 (n=33).
Conclusion: If an intermediate coronary lesion with FFR >=0.75 is present
in a patient with hypertension and a high heart rate, the likelihood that CFVR
<2.0 for this lesion is significantly increased. For an intermediate lesion with
CFVR >=2.0, the odds for FFR <0.75 are significantly higher when the stenosis
is greater than 55% diameter reduction. The additional presence of a relative
CFVR <0.90 further increases the likelihood for FFR <0.75. In order to rule out
the presence of otherwise undiscovered coronary disorders such as microvas-
cular disease, measurement of the complementary flow reserve parameter is
advisable in these cases.

graft flow conditions.
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1364 A comparison of four intracoronary physiology indices
of coronary microcirculation. Validation with
histomorphometry in endomyocardial biopsies

J. Garcia Gonzalez', J. Escaned Barbosa 1 , J. Segovia Cubero 1 , D. Camacho
Gaxiola 1 , F. Alfonso Monterola 1 , M. Sabate Tenas' , R. Hernandez Antolin 1 ,

C. Macaya Miguel'. 'Hospital Clinico San Carlos, Interventional Cardiology,
Madrid, Spain; 2Hospital Puerta de Hierro, Cardiology, Madrid, Spain

Background: Assessment of coronary microcirculation (MC) is hampered by
the lack of a validated methodology. With this aim, we compared in heart trans-
plant recipients the results of 4 intracoronary physiology indices of coronary MC
status derived from intracoronary Doppler with or without concomitant mea-
surement of pressure, with the actual structural changes in microcirculation
documented in endomyocardial biopsies.
Methods: All patients (n=20) presented angiographically normal coronary ar-
teries. Digital acquisition and storage of ECG, intracoronary Doppler flow veloc-
ity and pressure in the LAD was performed at baseline and during hyperemia
(40 µgr adenosine ic) using a dedicated computerized system. Post-processing
of data allowed calculation of 4 indices of MC status: coronary flow velocity re-
serve (CFVR), coronary resistance (CR), coronary resistance reserve (CRR),
and slope of hiperemic diastolic pressure-flow relationship (DPFS). Endomy-
ocardial biopsies were obtained simultaneously. Computerized morphometri-
cal assessment of MC (% arteriolar obliteration and capillary density) was per-
formed slides stained with monoclonal antibodies against endothelium. A bi-
variate regression analysis including both histological indices was performed
with each physiological variable.
Results: A variable degree of MC disease was documented (arteriolar oblit-
eration 75±7%, normal value 59±6%, p<0.0001; capillary density 637±216
mm2 , normal value 637±216, p=0.0001). Two physiological indices, DPFS
(1.23±0.42 cm/s/mmHg) and CR (1.67±0.82 mmHg/cm/s) showed a good
correlation with structural changes in MC (r=0.72, p=0.001 for DPFS; r=0.67,
p=0.005 for CR). A significant, separate contribution of % arteriolar obliteration
and capillary density for the values of DPFS and CR was found (beta coeff for
%a arteriolar obliteration: DPFS —0.66, p=0.001; CR 0.44, p=0.02) (beta coeff
for capillary density: DPFS 0.52, p=0.007; CR -0.65, p=0.002) On the contrary,
neither CFR (2.06±0.59) nor CRR (2.41±0.81) showed an statistically signifi-
cant relationship with structural changes of MC.
Conclusions: 1/ Significant differences were noted in the ability of 4 intracoro-
nary physiology indices for detection of structural MC changes; 2/ absolute
physiological measurements combining pressure and flow velocity (DPFS, CR)
appear as the method of choice for this purpose; 3/ although a slight superiority
of DPFS over CR was noted, the simplicity of the latter may justify its use for
clinical or research purposes.

1365 Does alpha-blockade unmask residual myocardial
resistance during adenosine in patients with coronary
artery disease?

E. Barbato', W. Aarnoudse 2 , J. Bartunekl, M. Penickal, W. Wijns',
G.R. Heyndrickx', N.H.J. Pijls 2 , B. De Bruyne 3 . 1 O.L.v.-Ziekenhuis,
Cardiovascular Center, Aalst, Belgium; 2 Catharina Ziekenhuis, Cardiology
Dept., Eindhoven, Netherlands; 3 0.L.V.-Ziekenhuis, Cardiovascular Center,
Aalst, Belgium

Adenosine (ADO), used for diagnostic purposes, is supposed to exhaust my-
ocardial resistance. Yet, in patients (pts) with coronary artery disease (CAD),
alpha vasomotor tone is enhanced and ADO might fail to reach minimal my-
ocardial resistance.
Aim: To determine the presence of clinically relevant residual myocardial resis-
tance after ADO administration.
Methods: Fractional flow reserve (FFR=hyperemic Pd/Pa, where Pa is mean
aortic pressure and Pd mean distal coronary pressure) was assessed in 13
coronary stenoses (51±12%, diameter stenosis) of 13 pts, during IC bolus of
ADO, before and 3 min after IC bolus of phentolamine (PHE, 12 µg/kg), an
alpha 1-, alpha 2-adrenergic blocking agent. FFR was also measured in 10
coronary stenoses (46±10%, diameter stenosis) of 10 pts, during IV infusion of
ADO, and during IV ADO plus PHE (given on top of maximal ADO hyperemia).
All pts received an IC bolus of isosorbide dinitrate (ISDN, 3 mg) at the beginning
of the protocols. All patients had normal left ventricular function.
Results: Since epicardial stenosis remained unchanged (ADO IC: before,
MLD: 1,25±0,42; after, MLD: 1,33±0,39; n.s. - ADO IV: before, 1,48±0,22;
after, MLD: 1,44±0,38, n.s.), changes in Pd/Pa ratio reflect changes in my-

ocardial resistance. With IC ADO, FFR values were not different before and
after PHE. During IV ADO, FFR remained constant before and after PHE (See
graph). PHE administration did not induce any significant hemodynamic change
in heart rate nor in blood pressure.
Conclusion: Myocardial resistance reached by IC and IV ADO cannot be fur-
ther decreased by alpha-blockade.

1366 The effect of aortic valve replacement on coronary flow
reserve in patients with significant aortic stenosis and
normal coronary angiogram

A. Nemes, A. Palinkas, T. Forster, A. Varga, A. Thury, I. Ungi, M. Csanady.
University of Szeged, 2nd Department of Medicine, Szeged, Hungary

Background: Reduced coronary flow reserve (CFR) is an important cause of
myocardial ischemia in patients (pts) with hemodynamically significant aortic
stenosis (AOS) and normal coronary arteries. The aim of the present study
was to examine the effect of aortic valve replacement (AVR) on left ventricular
mass index (LVMI), CFR and clinical symptoms after a 1-year follow-up period
in pts with significant AOS, normal coronary angiogram and normal resting left
ventricular function.
Patients and methods: Sixteen patients (9 women and 7 men; mean age
66±7) were enrolled into the study. All patients underwent 2 months before and
1 year after the AVR a complete transthoracic echo study and CFR measure-
ment by transesophageal echocardiography (TEE). Coronary flow velocity was
obtained by pulse Doppler during TEE in the proximal left anterior descending
artery. CFR was assessed with intravenous dipyridamole (0.56 mg/kg over 4
minutes) as a vasodilator agent. CFR was calculated as the ratio of the maxi-
mal averaged peak diastolic flow velocity (APV) to the resting APV.
Results are presented in the table.

Before AVR After AVR p value

LVMI (g/m2) 180.8±55.6 128.6±31.4 0.002
CFR 1.94±0.54 2.51±0.79 0.03
Peak AOS gradient (mm Hg) 94±25 25±8 0.001
Effort angina 7/16(44%) 1/16 (6%) 0.01

Conclusion: In patients with aortic stenosis and normal coronary arteries, the
symptomatic improvement 1 year after AVR is accompanied by the rise of CFR,
possibly due to the reduction of LVMI.

1367 Additive effect of hypertension and diabetes on
coronary flow reserve impairment

C. Le Feuvre 1 , G. Helft', F. Beygui 1 , O. Barthelemy', S. Mogenet 2 ,

J.P. Batissel, J. Timsit 2 , J.P.H. Metzger'. t Necker Hospital, Cardiology, Paris,
France; 2 Necker, Immunology, paris, France

Microangiopathy with impaired coronary flow velocity reserve (CFR) has been
reported in patients with diabetes mellitus (DM) or essential hypertension (EH).
It is unknown whether the combination of diabetes and hypertension may have
an additive effect on CFR impairment. We measured CFR in 4 patient groups
with normal left ventricular function and without significant coronary artery dis-
ease: Group 1 (n=28) were pts without DM and EH; Group 2 (n=12) were pts
with DM without EH; Group 3 (n=11) were pts with EH without DM; Group 4
(n=13) were pts with DM and EH.
Average peak velocities (APV) were measured at baseline and after intracoro-
nary administration of adenosine (12-18µg) using a Doppler-tipped flow wire.
CFR was calculated by the ratio of baseline to hyperemic APV.
CFR was significantly lower in pts with DM and EH (2±0.5 in group 4 vs 2.9±0.7
in group 1, 2.5±0.4 in group 2 and 2.8±0.6 in group 3, p<.001). Similar results
were found in patients with angiographic normal coronary arteries (CFR 2.3 in
group 4 vs 4.1 in group 1, 2.5 in group 2 and 2.8 in group 3, p < 0.02) and in
pts with unsignificant (<50%) coronary stenosis (CFR 1.8 in group 4 vs 2.8 in
group 1, 2.6 in group 2 and 2.8 in group 3, p < 0.002)
Multivariate stepwise regression analysis revealed that combination of DM and
EH (p < 0.005), left ventricular end diastolic pressure (p < 0.004) and heart
rate (p < 0.001) were independently related to CFR.
Conclusions: Diabetics without hypertension have CFR similar to non-
diabetics with hypertension. Diabetes and hypertension have an additive effect
on impaired CFR.
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1368 Expression of caveolin-1 in rabbit femoral and iliac
arteries after balloon dilation

J. rodrigues, D.P.V. de Kleijn, M.B. Smeets, J.P.G. Sluijter, A.H. Schoneveld,
E. Velema, C. Borst, G. Pasterkamp. University Medical Center, Experimental
Cardiology Laboratory, Utrecht, Netherlands

Background: Caveolin-1 (cav-1) is the main protein component of caveolae. It
has been found that cav-1 can play a role as a negative regulator in nitric ox-
ide (NO) cellular signaling. Breakdown of collagen by matrix metalloproteases
(MMP)is an essential feature in arterial remodeling. Since MMP 2 and 14 and
cav-1 colocalized in caveolae, we hypothesized that cav-1 is involved in MMP
activation.For this, we analyzed the localization and protein levels of cav-1 in
iliac and femoral arteries at different time points after BD.
Methods: BD was performed in iliac and femoral arteries in New Zealand White
rabbits (n=32). The animals were sacrified at different time points (2, 7, 14, 28
and 42 days)after BD. The contra-lateral arteries were used as a control. Ex-
pression and localization of cav-1 was performed using Western Blotting and
immunohistochemistry. Arterial remodeling and intimal hyperplasia was mea-
sured by angiography and histology.
Results: Cav-1 was localized mainly in endothelial and smooth muscle cells.
we determined the expression of cav-1 (see table 1).The levels of cav-1 were
upregulated after 14, 28 and 42days in BD arteries, but also in contralateral
arteries at the same time points.Arterial remodeling and intimal hyperplasia
also occurs after 7 days (see table).

	Odays	 2days 	 7days 	 14days 	 28days 	 42days

Iliac control 	 13,6±3,3 	 19,4± 2,3 	 18,8±1,8 	 42,3±5,9* 	 47,9±3,9* 	 60,9±4,5*
Iliac BD 	 -	 17,8±4,1 	 18,8±4,9 	 33,4±7,6* 	 50,5±2,4*	 74±5,4*
Fern control 	 21,6± 5,8 	 15,7±6,1 	 22,7±2,7 	 39,6±9,8* 	 61,8±6,9* 	83,2±3,6*
Fern BD	 -	 19,4±3,3 	 17,7±3,1 	 31,7±3,5 	 55,3±4,6* 77,2±4,6*
DC (%) 	 0	 3,8±2,4 	 -8,3±11,0 	 -9,0±4,6 	 -9,7±7,8 	 ND
IH(%) 	 0	 0	 1,5±0,6 	 5,0±1,3 	 16,7±2,7 	 ND

Cav-1 expression (OD*mm 2 )(`=p<0.05 compared to 0 days)Fem=Femoral arteries;IH= Intimal
hyperplasia fem+iliac); DC=Diameter change (remodeling,fem+iliac); ND= Not defined

Conclusions: Cav-1 expression is increased after BD and associated with re-
modeling and IH. Cav-1 expression is also increased in uninjured contralateral
arteries. This finding suggest a systemic mechanism responsable for this up-
regulation of cav-1 after balloon dilation.

1369 Time relation of the amount of macrophages in the
plaque during the chronic phase of in-stent restenosis

L.J. Wagenaart, A.J. van Boven 1 , A.C. van der Wale, C.M. van der Loose,
R.A. Tio 1 , A.E. Becker 2 , W.H. van Gilst 1 . tAcademisch Ziekenhuis
Groningen, Thoraxcentrum, Groningen, Netherlands; 2Academic Medical
Center, Dept of Cardiovascular Pathology, Amsterdam, Netherlands

Background - Inflammation plays an important role in the acute phase of in-
stent restenosis. But in the chronic phase, after approximately 30 days, the
neointimal plaque consist mainly of vascular smooth muscle cells. In a previous
study, we found that this neointima still contains small clusters of macrophages.
In this study we investigated the relation between the amount of macrophages
in the in-stent restenotic plaque and the time after the placement of the stent.
Methods - Biopsies from human coronary in-stent restenotic lesions were ob-
tained with a pullback atherectomy catheter and immediately frozen in liquid
nitrogen (n=19). The time between the placement of the stent and the biopsy
varied from 69 till 465 days.
The biopsies were immunostained for smooth muscle cells, macrophages and
ACE, and a semi-quantitative score was applied: 0 for no macrophages, 1 for
a few or clusters of cells, 2 for <10% of cells positive, 3 for 10-50% of cells
positive and 4 for >50% of the cells positive.
Results - As shown in the figure, an inverse correlation was found between
the amount of macrophages and the time between the biopsy and the stent
placement (p=0.013). The macrophages were mostly ACE-positive. Therefore,
the amount of ACE also decreases during time (p= 0.011).

Conclusion - During the chronic phase of in-stent restenosis, the amount of
macrophages in the neointima decreases, as well as the amount of ACE. This
indicates that inflammatory cells play a role in the process of chronic in-stent
restenosis, especially in the first phase.

1370 Inflammatory cells in post -balloon angioplasty
restenosis and in-stent restenosis in relation to stable
and unstable angina

B. Atasever 1 , M. Meuwissen 1 , A.C. van der Wa1 2 , C.L. van der Loose,
K.T. Koch 1 , R.J. de Winters, A.E. Becker 2 , J.J. Piek 1 . 1 Cardiology, 2Cardio-
vascular Pathology, Academic Medical Center, Amsterdam, Netherlands

Objectives: To compare the tissue composition of restenotic lesion following
balloon-angioplasty (BA) and stent-implantation and its relation to clinical ex-
pression of coronary syndromes.
Methods: A total of 32 patients with stable (SA) and unstable (UA) angina
underwent directional coronary atherectomy for post-BA restenosis or in-stent
restenosis. Cryostat sections of atherosclerotic plaques were immunohisto-
chemically stained with monoclonal antibodies, alfa-actin (smooth muscle cells;
SMC), CD-68 (macrophages; MAC) and CD-3 (T-lymphocytes; T-cells). The
extent of SMC, MAC and T-cells were analyzed semi-quantitatively: 0=none,
1=few, 2=mild, 3=heavy staining.
Results: Morphologic analysis showed in 8 (out of 16) patients with in-
stent restenosis T-cell clusters, that were not observed in patients with post-
BA restenosis. In addition, there was a diffuse T-cell distribution in both
restenotic lesions. The table shows the result of immunohistochemical stain-
ing of restenotic tissues in relation to the type of restenosis and the clinical
manifestation of angina.

	SMC 	 MAC	 T-cells

post-BA restenosis (n=16)	 2.6 ± 0.1 	 1.6 f 0.1 	 1.3 ± 0.1
in-stent restenosis (n=16) 	 3.0 ± 0 * 	 1.3 ± 0.1 	 2.0 ± 0 *
SA (n=16) 	 2.8 ± 0.1 	 1.3 ± 0.1 	 1.6 ± 0.1
UA(n=16) 	 2.8±0.1 	 1.6±0.1** 	 1.7±0.1

Values are mean±SEM, *p<0.01 compared to post-BA restenosis, "p<0.05 compared to SA

Conclusions: In-stent restenotic lesions contain significantly more T-cells as
compared to post-balloon angioplasty restenotic lesions. This could relate to
an stent-induced T-cell mediated immunorespons. Moreover, the presence of
macrophages in restenotic tissue is positively associated with the clinical ex-
pression of angina.

1371 The effect of modulating collagen turnover on in-stent
restenosis: a study in the atherosclerotic and
non -atherosclerotic Yucatan minipig

M.J. Sierevogel, E. Velema, A.S. Schoneveld, D.P.V De Kleijn, C. Borst,
G. Pasterkamp. University Medical Center Utrecht, Experimental Cardiology
Dept., Utrecht, Netherlands

Background: Collagen turnover is an important feature in restenosis following
balloon angioplasty and stenting. Previously, we demonstrated that inhibition
of matrix metalloproteinases (MMPs) by an oral MMP inhibitor significantly re-
duces late lumen loss (LLL) following-balloon dilation by inhibition of constrictive
remodeling. In the present study, the effect of the oral MMP inhibitor BB-2983
and an oral collagen synthesis'lnhibitor was tested on in-stent restenosis in the
Yucatan minipig.
Methods: Seventeen non-atherosclerotic and 7 atherosclerotic Yucatan minip-
igs underwent bilateral stenting of femoral arteries with a balloon/artery ratio
of approximately 1.2. Non-atherosclerotic animals either received MMP inhi-
bition (MMPi, n=5 pigs), prolyl4-hydroxylase inhibition (P4Hi, n=6) or served
as controls (n=6 pigs). Atherosclerotic animals either received MMP inhibition
(n=3 pigs) or served as controls (n=4 pigs). Pigs were terminated at 42 days
follow up. Angiography was performed at all time-points to determine LLL (de-
fined as: lumen post intervention - lumen follow up). Stents were embedded
in plastic and cut for cross-sectional area measurements. In each stent, neo
intima formation (IH) was quantified in a proximal and distal segment, using
Sis-analysis 2.1 software.
Results: See table.
In-stent restenosis

Non-atherosclerotic	 Atherosclerotic

control 	 MMPi 	 P4Hi	 control 	 MMPi

LLL (mm) 	 0.5±0.1 (12) 0.2±0.0(101* 0.8±0.2 (10) 0.9±0.1 (7) 0.5±0.1 (5)'"'
IH prox stent (mm 2) 2.6±0.3(12) 1.6±0.1 (10)* 3.6±0.3 (10)** 6.2±1.7 (6) 4.2±0.6 (5)
IH distal stent (mm2 ) 2.5±0.2(12) 1.5±0.2 (10)* 3.2±0.1 (10)*** 5.4±1.2 (7) 2.7±0.4 (5)

values in mean ± sem, *p<0.007, "p=0.05, "'p=0.03, (n) = number of arteries

Conclusions: MMP inhibition by BB-2983 inhibited in-stent late lumen loss in
the non-atherosclerotic pig. This effect was confirmed in the atherosclerotic pig.

Amount of macrophages vs 	 Prolyl4-hydroxylase inhibition did not reduce neo-intima formation and thereby
time-interval, 	 late lumen loss following stenting.
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1372 Seeding of intracoronary stents with AC133+ 	 SUBCELLULAR REGULATION OF MYOCARDIAL
endothelial progenitor cells	 CONTRACTILITY

M. Guckenbiehl 1 , S. Loges, M. Merten', U. Gehling 2 , W. Ito 1 , W. Fiedler 2 ,
T. Meinertz 1 , R. Koster'. 1 university hospital hamburg-eppendorf, cardiology,
hamburg, Germany; 2university-hospital hamburg-eppendorf,
oncology-haematology, hamburg, Germany

Background: It is well established that rapid regeneration of a functional en-
dothelium after coronary stenting contributes to reduced restenosis and dimin-
ishes the risk for sub acute and late thromboses.
Therefore we tested if seeding of coronary stents with AC133+ endothelial pro-
genitor cells in vitro leads towards a confluent endothelial monolayer on the
stent surface.
Endothelial progenitors are known for their high regenerative potential which
could contribute to rapid regeneration of a functional endothelium at the site of
vessel injury in vivo.
We tested several stent materials and stent coatings in order to find out the
best surface for progenitor cells to become adherent and grow to confluence.
Methods: AC133+ endothelial progenitors were isolated from granulocyte
colony-stimulating factor - mobilized peripheral blood. Mononuclear cells were
isolated by density gradient centrifugation over Ficoll-Hypaque, incubated with
AC133 conjugated magnetic micro beads and processed through a magnetic
separation column to obtain purified AC133+ cells. Isolated cells were ex-
panded under defined culture conditions in IMDM supplemented with FCS,
horse serum, SCGF and VEGF for 2 weeks.
Jostent® Flex stents, coated with heparin, aluminium oxide, ceramic, different
extracellular matrix proteins, as well as uncoated 316L stainless steel were in-
cubated with a suspension of progenitor cells for 2 further weeks. Cell coverage
was evaluated by REM and confocal microscopy. Afterwards cells were recov-
ered from stents by trypsin digestion, counted and analyzed for expression of
several EC-markers by immuno-fluorescence staining. Further more we evalu-
ated cell retention after balloon expansion and exposure of the stent to pulsatile
flow for 1 hour.
Results: Within 2 weeks endothelial progenitor cells became adherent and
grew to confluence on heparin-, aluminium oxide- and collagen-coated stents,
whereas uncoated 316 L steel turned out to be no appropriate surface for cell
attachment. Morphological features as well as the expression of versatile EC-
markers revealed AC133-derived cells grown to confluence as endothelium.
Expansion of stent and exposure to flow resulted in retention of cells up to
65%.

1373 REGENT 1 (Restenosis Gene Therapy trial): first
clinical results after local intracoronary application of
iNOS-lipoplex-gene product

S. Fichtlschererl, A. MOgge 2 , C.W. Hamm 3 , H.J. Rupprecht 4 , C. Hanefeld 2 ,
M. Luz 5 , H.E. von der Leyen 5 , A.M. Zeiher'.'Johann W. Goethe University,
Dep. of Cardiology, Frankfurt, Germany; 2Dep. of Cardiology, Ruhr University,
Bochum, Germany; 3Kerckhoff Klinik, Dep. of Cardiology, Bad Nauheim,
Germany; 4Johannes Gutenberg University, Dep. of Cardiology, Mainz,
Germany; SCardion AG, Erkrath, Germany

Neointimal hyperplasia causing recurrent stenosis and reocclusion is a ma-
jor limitation of the clinical utility of percutaneous transluminal coronary inter-
ventions (PCI) and, more recently, stent placement. Experimental studies sug-
gested that local intracoronary gene therapy could be an effective therapeutical
tool to prevent restenosis after PTCA. In animals,neointimal proliferation af-
ter ballon injury has been shown to be effectively reduced after application of
the inducible nitric-oxide synthase (iNOS) gene. The primary objective of this
first multicenter, prospective, single-blind, dose escalation study was to obtain
safety and tolerability information of the iNOS-lipoplex (CAR-MP583) gene ther-
apy for reducing restenosis following PCI. Safety is measured as the combined
clinical endpoint of Major Adverse Cardiac Events(MACE), defined as death,
Q wave or non-Q wave MI, emergent bypass surgery, or repeat target lesion
revascularization, 30 days after treatment with CAR-MP583. Local intramural
CAR-MP583 delivery was achieved using a ballon infiltrator-catheter. Until now
a total of 27 patients (pts) have been included in the study (6 pts. were treated
with 0.5µg, 6 pts with 2.0µg, 6 pts with 5.0µg and 9 pts with 10µg).
Results: Application of CAR-MP583 was uncomplicated in 26 of 27 pts. The
target vessels were the LAD (n=13), RCX (n=6) and the RCA (n=8). In one pa-
tient, periinterventional side branch occlusion with consecutive troponin eleva-
tion occurred. No MACE were observed during follow up controls after 7,30,60
and 90 days. 6-month clinical and angiographic restenoses rates will be avail-
able 9/2002.
Summary: Local intramural application of CAR-MP 583 for reduction of resteno-
sis after PCI is feasible and save.

1374 Alterations of cross -bridge kinetics in human failing
myocardium

K. Brixius' , W. Bloch, R.H.G. Schwinger' . 'Clinic Ill of Internal Medicine,
Lab. of Muscle Res.& Mol. Cardiology, Cologne, Germany; 'University of
Cologne, Institute I of Anatomy, Cologne, Germany

In addition to the altered intracellular Cat+-homeostasis, changes in the recruit-
ment of cross-bridges may result in myocardial failure, as well. Yet, evidence
for alterations of isometric tension-dependent cross-bridge cycling in human
myocardium is still missing. Therefore, we performed simultaneous measure-
ments of the isometric Ca-dependent tension and actomyosin ATPase activity
(MYO) in triton X-skinned fiber preparations of human non-failing (NF, n=9) and
failing myocardium (dilative cardiomyopathy, DCM, n=1 1). The MYO/tension re-
lation ('tension cost'), which resembles the cross-bridge detachment rate was
analyzed as well.
In DCM, Ca-sensitivity of tension was significantly increased compared to
NF (EC50Ca2+: 1.39±0.14 vs. 2.22±0.41 µM). This was paralleled by a de-
crease in relative tension cost. Maximal Ca-activated tension (NF vs. DCM:
21.7±2.6 vs. 25.1±2.2 mN/mm2 ), nHill (1.85+0.19 vs 1.87), Ca-activated MYO
(+ 100±12 vs. +107±14 µM ADP/s) as well as the Ca-sensitivity of MYO
(EC50Ca2+: 1.39±0.32 vs. 1.06±0.11 µM ADP/s) were similar in both groups.
It is concluded that the increased Ca-sensitivity of tension in human failing my-
ocardium may be attributed to an increased Ca-affinity of troponin C. This in-
crease in the TNC/Ca-affinity may in turn induce a decline of the cross-bridge
detachment rate. Although these alterations may contribute to the diastolic dys-
function observed in human heart failure, they may also represent a compen-
satory mechanism for the energetic situation of failing human myocardium.

1375 The essential role of mitochondrial ATP -sensitive
potassium channel in cardiac inotropy

P. Dos Santos, M. Laclau 2 , P. Diolez 3 , J.B. Thambol, L. Tariosse 2 ,
K. Garlid°. 'Hopital Haut Lev@que, pessac, France; Zlnserm U. 441, 33604
Pessac, France; 3 CNRS-Bordeaux 2 Victor Segalen, UMR 55-36, Bordeaux,
France; 4 Oregon Graduate Institute, Department of Biochemestry, Beaverton
(OR), United States of America

This study investigates the role of mitochondrial ATP-sensitive potassium chan-
nel (mitoKATP) during the response to positive inotropic stress in Langendorff
perfused rat hearts.
6 groups of 6 hearts were studied. The first 3 groups were initially perfused with
modified Krebs-Heneseleit buffer containing 1.75 mM [CaC12] and switched
to a buffer containing 4 mM [CaC12], 0,5 µM dobutamine, or 80 RM ouabain
respectively. The last 3 groups were initially perfused with modified Krebs-
Heneseleit buffer containing 1.75 mM [CaCl2] before inhibition of mitochondrial
ATP-sensitive potassium channel by 5 hydroxydecanoate, a mitoKATP inhibitor.
They were then switched to a buffer containing 4 mM [CaC121, 0,5 µM dobu-
tamine or 80 µM ouabain respectively, without 5 hydroxydecanoate. Two addi-
tional series of 6 hearts, challenged by high calcium in presence or absence of
5 hydroxydecanoate, were studied by 31 P NMR spectroscopy. Inotropic chal-
lenged induced a 60 to 75% increase in rate pressure product. Perfusion of
5 hydroxydecanoate did not induce any change in left ventricular function in
control conditions. However, it significantly decreased the stress-induced in-
crease in rate pressure product to 15 to 45% (p < 0.001 vs without 5 hydroxy-
decanoate)and increased the rate of the initial stress-induced increase in ADP
and decrease in phosphocreatine (p < 0.005 vs without 5 hydroxydecanoate).
This study provides for the first time a physiological role for mitoKATP. Open-
ing of heart mitochondrial ATP-sensitive channel is essential for an adequate
response to positive inotropic stress. We hypothesize that maintenance of mito-
chondrial volume during the stress requires the opening of mitoKATP and that
the preservation of the architecture of the inter mitochondrial membrane space
maintains the efficiency of energy transfer processes at the time they are most
needed.Beside its role in cardioprotection against ischemia-reperfusion injury,
mitoKATP could also be implicated in heart failure.
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1376 Subcellular mechanisms of delayed stretch-induced
inotropy in rabbit myocardium

D. Von Lewinski 1 , B. Stumme 1 , C. Luers 1 , L.S. Maier 2 , B. Pieskel.
1 Universitatsklinik Gottingen, Kardiologie and Pneumologie, Gottingen,
Germany; 2Loyola University, Department of Physiology, Chicago, United
States of America

Mammalian myocardium is characterized by a biphasic inotropic response to
stretch with an initial rapid, followed by a delayed increase in force. The first
phase is believed to result from increased myofilament sensitivity to Cat+. In rat
myocardium, the second phase was attributed to a stretch-dependent paracrine
release of endothelin-1.
Methods: Rabbit right ventricular papillary muscles, electrical stimulation, iso-
metric contractions (1 Hz; 37°C). Stretching to Imax, relaxing to 88%lmax for
30 min, again stretching to 98%lmax. Repetition of the same protocol with the
same muscle after blocking the Na*/H*-exchanger NHE-1 (HOE 642 101iM;
n=16), the Na*/Ca 2l-exchanger NCX (KB-R7943 5µM; n=8), stretch activated
channels, SAC (Gd2+ 10µM; n=11) or the ETA-receptors (BQ1230.1 M; n=9).
Action potential duration was recorded in 7 trabeculae at room temperature
(floating electrode method).
Results: Stretching rabbit papillary muscles from 88% to 98%lmax resulted in
a biphasic response. During the initial, rapid phase force increased by 144±9%
(p<0.05). During phase 2, force increased further by 61±4%. Neither HOE642,
KB-R7943, Gd2+ nor BQ123 pretreatment affected the force increase in phase
1. Inotropic response in phase 2 was unaffected by pretreatment with Gd2+ and
BQ123. In contrast, HOE642 and KB-R7943 significantly blunted the inotropic
response to stretch during phase 2 by 31±5% and 61±7%, respectively. (both
p<0.05). Action potential duration was not significantly altered by stretch.
Conclusions: Rabbit myocardium is characterized by a biphasic inotropic re-
sponse to stretch. The initial, larger phase is not dependent on recruitment of
stretch-activated ion channels, ETA-receptor, NCX or NHE-1 activation. NHE-1
and NCX activation largely contribute to the inotropic response in phase 2, pos-
sibly via intracellular alkalinisation and [Na*]; accumulation with "reverse mode"
Na*/Ca2+-exchanger dependent Cat+-influx. APD-increase does not contribute
to the NCX reverse-mode activation.

1377 Dose-dependent effect of SERCA1 -expression in rabbit
isolated ventricular cardiomyocytes

N. Teucher', J. Prestle', T. Seidler I , G.L. Smith 2 , G. Inesi 3 , H. Kogler',
G. Hasenfuss 1 . 1 Georg August Universitat Gottingen, Cardiology and
Respiratory Care, Gottingen, Germany; 2 University of Glasgow, Institute of
Biomedical Life Science, Glasgow, United Kingdom; 3 University of Maryland,
Biochemistry and Molecular Biology, Baltimore, United States of America

Due to its kinetics, the SR-Calcium-ATPase of the fast-twitch skeletal muscle
(SERCA1) is an interesting target for gene therapy of heart failure. We analysed
the contractility of rabbit isolated ventricular cardiomyocytes after adenovirus-
mediated gene transfer of the SERCA1-gene.
Isotonic shortening was measured in cells transfected at different multiplicity
of infection (MOI) either with SERCA1-virus (Ad-SERCA1) or 3-Galaktosidase
(Ad-LacZ) as control.
Analysis of mRNA and protein expression levels exhibited an increase in
transgene-expression which depends on viral concentration. In the functional
measurements, the SERCA1-group showed a decrease in the time peak short-
ening (TTP) by 10.29% at MOI10 (p<0.05) and by 22.48% at MOI50 (p<0.05).
The time from minimum cell length to 50%-relengthening (RT50) was reduced
in SERCA1-group by 11.05% (p=0.053) at MOI10 and by 28.92% at MOI50
(p<0.05) (MOI10: n=11 isolations; MOI50: n=7 isolations). Fractional shorten-
ing was increased at MOI10 by 12.44% in the SERCA1-group compared with
Ad-LacZ (p<0.05). At MOI50, however, we found a decrease by 21.85% in
fractional shortening of Ad-SERCA1 (p<0.05).
These data show progressively faster twitch kinetics in relation to SERCA1
expression levels. At MOI10 we found a positive inotropic effect of SERCA1-
expression, but we found a negative inotropic effect at MOI50.
The negative inotropic effect at high SERCA1 expression levels is most likely
due to excessive activation of Calcium removal resulting in smaller Calcium
transients. Therefore, dose of SERCA overexpression is critical for improve-
ment of myocardial function.

1378 Depressed spark amplitude and decreased spark
frequency in cardiomyocytes of transgenic mice with
cardiac overexpression of Phospholamban

I. Hirsch', M.C. Brandt 2 , M. Lindner 2 , H. Sauer 3 , J. Hescheler 3 ,

D.J. Beuckelmann 2 , E.G. Kranias 4 , R.H.G. Schwinger 1 .'Lab. of Muscle
Res.and Mol. Cardiology; Clinic III of Internal Medicine, Cologne, Germany;
2 University of Cologne, Clinic Ill of Internal Medicine, Cologne, Germany;
3 University of Cologne, Department of Neurophysiology, Cologne, Germany;
'University of Cincinnati, Depart. of Pharm. & Cell. Biophysics, Cincinnati,
United States of America

Phospholamban (PLB), a phosphoprotein of the sarcoplasmatic reticulum (SR),
regulates the Cat+-affinity of SERCA 2a. To investigate, the effects of differ-
ent expression-levels of PLB on the Cat-release from the SR and on the
expression of other Cat'-handling proteins we measured: 1) whole-cell Cat*
transients (Fura-2 method) and resting Ca2'-sparks in isolated cardiomyocytes
of transgenic mice either 2-fold overexpressing (PLBOE) or lacking (PLBKO)
phospholamban in comparison to their controls (CON) 2) the protein-levels of
the ryanodine receptor type 2 (RYA2), triadin and FKBP12.6. in homogenates
(Westernblots).
In cardiomyocytes from PLBKO, peak fura-2 ratio amplitudes were signifi-
cantly increased (CON: 0.27±0.02, PLBKO: 0.36±0.03).This was accompa-
nied by an elevated spark frequency [sparks/100µm*sec] (CON: 1.51±0.08,
PLBKO:4.59±0.18) and higher spark amplitudes (CON:1.54±0.01, PLBKO:
1.92±0.01). The protein expression of RYA2 (CON: 161.0±22.2 DU, PLBKO:
67.9±16.DU), triadin (CON: 265.3±30.0 DU, PLBKO: 72.8±13.6 DU) and
FKBP12.6 (CON: 26.0±5.0 DU, PLBKO: 7.6±2.0 DU) was significantly de-
creased. Cardiomyocytes from PLBOE mice demonstrated significantly de-
creased Fura-2 ratio- (CON: 0.4±0.04, PLBOE:0.26±0.02) and Cat*-spark
amplitudes (CON: 1.60±0.03),PLBOE: 1.37±0.01), as well as a lower spark
frequency (CON: 1.78 ±0.13,??PLBOE: 1.33 ±0.11). The protein levels of
the RYA2 (CON: 48.7±23.6 DU, PLBOE: 114.05±5.1 DU), triadin (CON:
57.4±20.3 DU, PLBOE: 170.9±6.2DU) and FKBP12.6 (CON: 5.7±4.0 DU,
PLBOE: 11.7±3.0 DU) were significantly increased.
These data indicate that Cat-release from SR correlates with the expression of
phospholamban, despite adaptive alterations in the protein-levels of ryanodine
receptor type 2 (RYA2), triadin and FKBP12.6.

1379 133-Adrenoceptor mediated eNOS-activation reduces
cardiac contractility by stimulation of the AKT-kinase

K. Brixius', W. Bloch, C. Pott', A. Krahwinkel 2 , U. Mehlhorn 3 ,

R.H.G. Schwinger' . 'Clinic III of Internal Medicine, Lab. of Muscle Res.& Mol.
Cardiology, Cologne, Germany; 2 University of Cologne, Institute I of Anatomy,
Cologne, Germany; I University of Cologne, Cardiothoracic Surgery, Cologne,
Germany

The signal transduction pathway and the (patho)physiological implication of
fs3-adrenergic stimulation in human myocardium remains unclear. Therefore,
we investigated isometric force of contraction (electrically stimulated, isomet-
ric contracting trabeculae), eNOS-activation (immunfluorescence studies) and
Ser-1 177 phosphorylation (western blot) as well as phosphorylation of the AKT-
kinase (immunfluorescence studies, western blot) in human right atrial (RA, By-
pass OP), left ventricular nonfailing (NF, donor hearts) and failing (DCM, dilated
cardiomyopathy) myocardium after,application of BRL 37344 (BRL), a prefer-
ential p3-agonist.
Application of BRL (10 µM) increased force of contraction in RA (+56%, n=8,
p<0.05) and reduced contractility in left ventricular myocardium. The decrease
in force of contraction was significantly increased in DCM (-27%, n=8, p<0.05)
compared to NF (-9%, n=4). In RA, NF and DCM, BRL induced an activation of
eNOS. To investigate whether this eNOS-activation is mediated by a stimulation
of the phospholipase C/IP3/AKT-kinase signaltransduction pathway, the phos-
phorylation of AKT-kinase and eNOS (Ser 1177) was measured. Application
of BRL (10 µM) resulted in a time-dependent phosphorylation of AKT kinase
(max. 2 min.), which correlated with a Ser 1177-phosphorylation of eNOS.
Conclusions: 1) f;3-adrenergic stimulation leads to a phosphorylation-
dependent eNOS activation via the phospholipase C/IP3/AKT-kinase signal
transduction pathway in human cardiomyocytes. 2) There are regional dif-
ferences in the inotropic effects of (}3-adrenergic stimulation in human my-
ocardium. 3) The negative inotropic effect of f33-adrenergic stimulation is in-
creased in human heart failure.
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MOLECULAR MECHANISMS OF ATHEROSCLEROSIS
FROM MOUSE TO MAN

1380 Reducing the gap junction protein connexin43
substantially protects against atherosclerosis in LDL
receptor-knockout mice

B.R. Kwak', G. Pelli 1 , N.R. Veillard', F. Mulhaupt', R.W. James 2 , F. Mach'
'Cardiology Division, 2Endocrinology and Diabetes, University Hospital
Geneva, Geneva, Switzerland

Intercellular channels present in gap junctions allow the direct exchange of
ions and small metabolites between cells in contact thus coordinating physi-
ological processes such as cell growth and differentiation. We have recently
demonstrated increased expression of the gap junction protein connexin43
(Cx43) in specific subsets of cells in atherosclerotic lesions. Because the de-
velopment of atherosclerosis critically depends on paracrine cell-to-cell interac-
tions, we hypothesized that direct intercellular communication via gap junctions
may be another key regulator of atherogenesis. Atherosclerosis-susceptible
LDL receptor-deficient mice were intercrossed with mice heterozygous for a
Cx43 null mutation (Cx43+/- mice). Male LDL receptor-deficient mice with nor-
mal (Cx43+/+LDLR-/-) or reduced (Cx43+/-LDLR-/-) levels of Cx43 of 8 weeks
old (n=7 per group) were fed a cholesterol-rich diet (1.25%) for 14 weeks.
Atherosclerotic lesions were measured by computer image analysis measur-
ing the extent of sudanophilic lesions within the thoraco-abdominal aorta and
aortic root. The composition of the atherosclerotic plaques was analyzed us-
ing immunostainings with cell specific antibodies. Increase in serum lipid pro-
files (total cholesterol, triglycerides) and body weight did not differ between
both groups. We confirmed the reduced levels of Cx43 in Cx43+/-LDLR-/-
mice by Western blots on total protein extracted from hearts. The progres-
sion of atherosclerosis was reduced by 50% in the thoraco-abdominal aorta
of in Cx43+/-LDLR-/- mice; lipid deposition being for Cx43+/-LDLR-/- and
Cx43+/+LDLR-/- mice 7.1±0.9% and 15.4±1.5%, respectively (mean±SEM,
p<0.05). These results were confirmed in aortic root analysis. Interestingly,
atheroma in Cx43+/-LDLR-/- mice contain less inflammatory cells and exhibit
thicker fibrous caps with more collagen and smooth muscle cells, features as-
sociated, in human, with stable atherosclerotic lesions.
Taken together, these data indicate a critical role for Cx43-mediated gap junc-
tional communication in atherogenesis, and may open up towards therapeutic
strategies not only affecting paracrine cell-cell interactions but also gap junc-
tional intercellular communication to reduce the evolution of this common dis-
ease.

1381 Intervention studies utilizing an apolipoprotein E
knockout mouse model of plaque rupture

K. Carson', A. Luttun 2 , P. Carmeliet 2 , C. Jackson'. ( Bristol Royal Infirmary,
Bristol Heart Institute, Bristol, United Kingdom; 'University of Leuven, Center
for transgene technology, Leuven, Belgium

The brachiocephalic artery of the apoE knockout mouse (apoE-/-) has been
established as a site of predilection for plaque rupture. The aims of this study
were twofold: 1) to test the hypothesis that the plasminogen activator system
may be involved in the process of plaque destabilization and 2) to assess the
plaque stabilizing effects of pravastatin. Double knockout mice, deficient in the
genes for apoE and Plasminogen Activator Inhibitor-1 (apoE-/-:PAI-1-/-) were
created. Eleven of these apoE-/-:PAI-1-/- mice and twelve apoE-/- controls were
fed a high fat diet for 25 weeks. Serial sections were taken through the brachio-
cephalic artery and were examined for plaque ruptures. The thickness of the
fibrous cap, the proportion of the plaque occupied by the lipid core, and the
number of fibrous layers within the plaque were also determined. Additionally,
40 apoE-/- mice were given pravastatin 40 mg/kg/day in their drinking water
whilst on the high fat diet. Controls comprised 60 apoE-/- mice drinking plain
tap water. This study was planned to continue for 9 months, with assessment
of the incidence of sudden death using survival curves, in addition to the his-
tological examination as above. There were significantly more plaque ruptures
in the apoE-/-:PAI-1-/- mice than in the apoE-/- controls (6 of 11 compared to
1 of 12, p = 0.03, Fisher's exact test). Furthermore, in those that had plaque
ruptures, the lipid core occupied a significantly greater proportion of the plaque
than in those without (44 ± 3% compared to 33 ± 3%, p = 0.01, unpaired t-
test), and there were significantly more fibrous layers within the plaque (4.9 f
0.3 compared to 3.4 ± 0.5, p = 0.02, unpaired t-test).
Preliminary results from the pravastatin study show a clear reduction in the
incidence of sudden death in the treatment group (3 of 40 compared to 15
of 60, p = 0.03) at 4 months, however this study is ongoing and full results,
including incidence of plaque rupture and plaque morphometery, are awaited.
These results suggest that the plasminogen activator system plays an im-
portant role in the process of plaque destabilization and rupture. They also
demonstrate that this model has important correlates with human lesions, in
that the proportion of the plaque occupied by lipid and the presence of pre-
vious healed ruptures both act as markers of instability. The preliminary data
from the pravastatin study are encouraging, and the full results from this study

will be very interesting, in that they may confirm that pravastatin does indeed
reduce the incidence of plaque rupture and promote plaque stability.

1382 Adenovirus-mediated overexpression of tissue
inhibitor of metalloproteinase-2 attenuates
atherosclerosis in apolipoprotein E-deficient mice

J.L. Johnson', C.L. Jackson', A.H. Baker 2 , A.C. Newby', S.J. George'.
I University of Bristol, Bristol Heart Institute, Bristol; 2 University of Glasgow,
Dept. of Medicine and Therapeutic, Glasgow, United Kingdom

Atherosclerotic plaque rupture and subsequent occlusive thrombosis remain
the underlying cause of sudden cardiac death. Matrix metalloproteinases
(MMPs) and associated excessive matrix degradation is thought to mediate
the progression of stable atherosclerotic lesions to an unstable phenotype
prone to rupture. We hypothesised that overexpression of human tissue in-
hibitor of metalloproteinases-2 (TIMP-2), a natural inhibitor of MMPs, could in-
hibit atherosclerotic plaque development in atherosclerosis prone apolipopro-
tein E-deficient (ApoE-/-) mice, resulting in smaller more stable lesions.
Male ApoE-/- mice on a C57BI/6 x Sv129 mixed background were fed a high-
fat cholesterol-rich diet for 6 weeks to enable the onset of early atherosclero-
sis. All mice were then predosed via tail vein injection with empty virus RAd66
(1.5 x 10*9 pfu/mouse). After 4 hours mice were infected with either human
RAd.TIMP-2 (0.2 x 10*9 pfu/mouse) or RAd66 (0.2 x 10*9 pfu/mouse) and re-
turned to the high-fat diet. Serologic, histological and immunological analyses
were carried out 4 weeks after adenoviral delivery.
Infection with RAd.TIMP-2 resulted in elevated plasma levels of TIMP-2 and
resulted in a marked reduction (51%; P=0.039) in mean lesion area (0.66 ±
0.24 mm2 ; n=4) as compared with RAd66 infected mice (1.34 ± 0.22 mm 2 ;

n=6). Similarly, a significant reduction (45%; P=0.034) in lumenal occlusion
was observed (25.20 ± 8.69%) compared to RAd66 mice (45.51 ± 5.43%).
In addition, there was a marked loss in macrophage numbers, apoptotic cells
as well as MMP proteins. Conversely, an increase in smooth muscle cells, col-
lagen deposition and fibrous cap thickness was seen in RAd.TIMP-2 infected
mice compared to controls. Finally, evidence of intra-plaque haemorrhage was
observed in RAd.66 infected mice but was not apparent in RAd.TIMP-2 infected
mice.
These findings indicate that elevated circulating levels of TIMP-2 attenuates
the progression of early atherosclerotic lesions to more established or vulner-
able lipid-rich plaques. Therefore adenovirus-mediated overexpression of hu-
man TIMP-2 in ApoE-/- mice demonstrates its role in promoting atherosclerotic
plaque stability.

1383 Isolation and transduction of rabbit monocytes —
Promising vehicles for local delivery of arteriogenic
gene products

J. Herold', R.C. Braun-Dullaeus 1 , B. Fernandez 2 , M. Heil 2 , Z. Xing 3 ,

W. Schaper 2 . ' Giessen University, Internal Medicine/Cardiology, Giessen,
Germany,. 2Max Planck Institute, Dpt. of Experimental Cardiology, Bad
Nauheim, Germany; 3Mc Master University, Dpt. of Pathology, Hamilton,
Ontario, Canada

Monocytes/macrophages (Mo) represent intriguing vehicles for genetherapeu-
tic approaches to augment collateral growth (arteriogenesis) in ischemic dis-
eases. After ex vivo transduction and re-injection they would home to sites of
arteriogenesis and secrete a gene product of interest. An accepted model of
arteriogenesis is the rabbit model of hind limb ischemia. However, isolation of
rabbit monocytes is problematic and ex vivo transduction techniques have not
been established. This study was designed to establish rabbit Mo isolation and
to explore different methods of in vitro transduction. Rabbit blood (40 ml) was
taken from the ear vein and a modified Ficoll-Paque centrifugation protocoll
was elaborated. The leukocyte fraction was plated into culture wells containing
macrophage medium. Adherent cells were cultivated for up to 7 days. We were
able to isolate 530.000 cells/ml blood and FAGS analysis confirmed a 90% pu-
rity of the Mo-culture. Following transduction techniques were systematically
examined using a reporter gene coding for LacZ: adenovirus (av), liposomes
(Ip), and electroporation (ep). We determined both the transduction efficiency
(TE) with in vitro X-Gal staining and quantified the activity of beta-galactosidase
(gal) by spectrometry. As little as 25 plaque forming units (pfu) av resulted in
a TE of 98±1% of Mo when infeced 24 h after isolation, gal activity rose from
3.2±0.1 (control) to 50.9±0.3 mU/Mio cells. av concentrations up to 250 pfu as
well as GM-CSF activation (200 U/ml) of cultivated Mo for up to 7 days were
not able to further increase gal activity (50.9±0.1 mU/Mio cells). Neither Ip
(different lipid formulations) nor EP were able to significantly transduce Mo de-
spite systematic change of DNA/lipid ratio (Ip), day of transduction (Ip, ep), and
voltage (ep). The homing of ex vivo av-LacZ-transduced Mo was impressively
demonstrated by their intravenous injection into rabbits one day after femoral
artery ligation and visualization in proximity to collateral vessels through X-Gal
staining of histologic sections. We demonstrate that isolation of rabbit Mo is
feasible but only viral transduction is effective. Their homing to sites of arterio-
genesis has intriguing potential for genetherapeutic approaches.
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1384 Introducing a new model for studying macrophage
homing into atherosclerotic plaque in apoE-deficient
mice

S. Litovsky 1 , P.R. Wyde 2 , M. Madjid', A. Akhtar 1 , W. Casscells 1 ,

M. Naghavi 1 . ' Center for Vulnerable Plaque Research, Univ. of Tex-Houston &
Tex Heart lnst, Houston; 2Baylor College of Medicine, Dept. of Mol. Virology &
Microbiology, Houston, United States of America

Background: Previous work from our laboratory has shown that the influenza
virus exerts prominent effects on the atherosclerotic plaques of apo E-deficient
mice. Specifically, a marked increase in subendothelial inflammatory cells
(macrophages and T-cells) and smooth muscle cells were noted and a case
of plaque erosion with superimposed fibrin-rich thrombus was seen. Since cy-
tokines could be a mechanism by which the virus exerts its effect on the plaque,
we decided to test this hypothesis with administration of TNF-a and IL -1a. In
order to visualize plaque homing of macrophages, and because we have expe-
rience with SPIO (superparamagnetic iron oxide) in MRI studies, we decided to
combine the administration of cytokines with SPIO.
Methods: Eight apo E k/o retired breeders, approximately 11-month old were
divided into 2 groups. Five received mouse recombinant TNF-a and IL -la IP
0.2 ig each; apo E kbo controls received 0.5 mL saline contaning 1% BSA.
In addition, three wild-type, age matched mice received the same dose of cy-
tokines. Three hours later, all animals were injected with I.V. SPIO (Feridex)
(imMol/kg of iron). Six days later, the recipients were euthanized and the aorta
was perfused with PBS. The entire aorta was formalin-fixed and processed for
light microscopy.
Results: In apoE k/o without cytokines little to no iron was deposited in the
plaques. In apo E-k/o mice pre-treated with cytokines, prominent superficial
mononuclear, iron-containing infiltrate was present. In multiple superficial ar-
eas, dense cell clustering was seen. Immunohistochemistry demonstrated that
although most of the cells were iron-containing macrophages, some T-cells and
smooth muscle cells were also present. Wild-type mice showed no iron uptake
into their aortas.
Conclusion: Administration of a single dose of TNF-a and IL -1a induced a
striking homing of macrophages and to a lesser extent of T lymphocytes and
smooth muscle cells to the subedothelium of apo E k/o mice. This effect was
not seen in age-matched apo E k/o mice not treated with cytokines and nei-
ther in wild-type mice. This study strongly suggests that, the influenza virus
exerts its effects on the plaques (at least partially) through cytokine-mediated
mechanisms. In addition, SPIO was shown to be a good marker for recent
macrophage homing into the plaque.

1385 The cellular immune response to oxidized LDL
aggravates atherosclerosis. Evidence from adoptive
transfer studies in immunodeficient mice

X. Zhou, C. Tenger, A-K. Robertsson, G. Hansson. Karolinska lnstitutet,
Medicine, Stockholm, Sweden

Atherosclerosis is associated with immune responses to oxidized low density
lipoprotein (LDL) and certain microorganisms. The expression of HLA-DR by
activated macrophages and activated T cells adjacent to these macrophages
in the lesions strongly suggests that a cell mediated immune reaction is taking
place in the process of atherosclerosis. However, the role of specific immune
responses has remained unclear. We have previously shown that transfer of
CD4+ T cells into immunodeficient SCID x apoE knockout (KO) mice accel-
erates disease (Zhou et al Circulation 2000, 102:2919). To further explore if
this effect is dependent on specific disease-associated antigen, we have now
transferred CD4+ T cells specific for oxLDL into SCID x apoE KO mice. As con-
trols, we used CD4+ T cells specific for a non-relevant antigen (KLH) and naive
CD4+ T cells. After 12 weeks, all the mice that had received T cells had signif-
icantly aggravated lesion development. However, mice receiving CD4+ T cells
specific for oxLDL had a substantially increased lesion progression compared
to those receiving naive or KLH specific T cells. Circulating levels of the Thl
cytokine, interferon-gamma was increased in proportion to the acceleration of
atherosclerosis. These data show, for the first time, that adoptive transfer of
oxLDL antigen-specific T cells accelerates atherosclerosis. They support the
notion that Thl cellular immunity is proatherogenic and identify oxLDL as a
culprit autoantigen.

PULMONARY VEINS IN ATRIAL FIBRILLATION: FROM
ANATOMY TO ABLATION

1386 Three-dimensional intravascular ultrasound
architecture of the pulmonary venous wall:
implications for radiofrequency ablation

J.A. Cabrera', D. Sanchez-Quintana 2 , F. Cabestrero', S.Y. Ho 3 , M. Orejas',
F Navarro', J.M. Rubio', J. Farre . ' Fundacidn Jimenez Diaz, Cardiology,
Madrid, Spain; 'Extremadura University, Human Anatomy", Badajoz, Spain;
3 lmperial College, Paediatric Cardiac Morpholigy, London, United Kingdom

Recent basic and clinical electrophysiologic studies have documented the criti-
cal role of the wall of the pulmonary vein (PV) in the pathophysiology of parox-
ysmal atrial fibrillation.
Methods: Cross-sectional (figure A) and longitudinal (figure B) high-frequency
(3.2F,30MHz) intravascular ultrasound (IVUS) images were examined in 32
PVs from 12 normal human autopsied hearts. The entire lengths of the PV from
venoatrial junction to 2 cm distally were imaged using a motorized pullback at
0.5 minis to obtain a three-dimensional (3D) ultrasound reconstruction of each
PV. Histological sections at the intervals allowed comparison to be made with
ultrasound images.
Results: The cross-sectional ultrasound characteristic of the PV wall had a
three-layerd pattern. The inner layer was an echogenic ring representing both
endothelium and connective tissue of the media (mean thickness 1.4±0.2 mm).
The middle layer was an hypoechogenic layer corresponding the sleeves of the
left atrial myocardium surrounding the external aspect of the venous media
(figure). This layer was thicker at the venoatrial junction (2.7±0.6 mm) and de-
creased toward the lung hilium. The outer layer was echodense, corresponding
to fibro-fatty adventitial tissue (mean thickness 2.1±0.3 mm). A significant cor-
relation (p<0.001) was found between longitudinal ultrasound and histological
measurements of the myocardial content over the PV.

3D-ultrasound of the PV wall.

Conclusion: This study demonstrates the ability of 3D high-frequency IVUS to
visualize the architecture and structure of the PV. Cross-sectional and longitu-
dinal IVUS images can provide information on the thickness and distal limits of
the myocardial sleeves and can be a valuable tool to help accurate targeting
during ablation procedures.
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1387 Three-dimensional intracardiac echocardiography (ICE)
of pulmonary vein anatomy and location of circular
mapping catheter in ablation of atrial fibrillation

T. Vogtmann, S. Ernst, F. Ouyang, M. Goya, M. Antz, K-H. Kuck. AK St. Georg
Hamburg, Cardiology Dept., Hamburg, Germany

Background: The visualisation of pulmonary vein (PV) anatomy by angiog-
raphy is limited, but crucial for identifying the ablation target for PV isolation.
We investigated 3-D-ICE as an adjunctive imaging technique, to visualise PV
anatomy and control positioning of circular mapping catheters (Lasso, Biosense
Webster) in the PVs.
Methods: We performed 3-D ICE studies with a non-steerable 9 F-9 MHz ICE-
catheter (Boston Scientific) with an ECG- and respiration triggered pull-back
(TomTec workstation) starting 2-3 cm inside the PV pre and after PV isolation.
PV ostium size, localisation and wall contact of Lasso (placed guided by fluo-
roscopy and electrical potentials) and lesion formation were studied.
Results: We report on 22 pull-backs in 5 pts (2f, 54±8 y) with an acquisition
time of 318± 115 sec. 3-D reconstruction for left superior PV (LSPV) was pos-
sible in 5/5, left inferior (LIPV) in 4/5, right superior (RSPV) in 3/5 and right
inferior (RIPV) in 0/5 cases. Averaged ostium size before ablation was (me-
dian/range) 14/12-18 mm (LSPV), 16,5/13-18 (LIPV), 21/19-22 (RSPV) in ICE
compared to 14/12-18 (LSPV), 16,5/13-18 (LIPV) and 19/17-21 (RSPV) in an-
giography. First branching was visualised 13,6 ± 7,6 (2-22) mm distal of the
PV-os. Position of Lasso was clearly identified in 11/12 veins with a distance of
9,3±4,2 (4-17) mm to the ostium. Post ablation thickening of the PV wall was
detected in 6 PVs with no relevant stenosis. During the study 1 pt developed
ST-elevation with no abnormality in coronary angiography suggesting ischemia
due to air embolism.

Lasso in LSPV.

Conclusion: 3-D ICE of pulmonary veins provides detailed anatomical infor-
mation of the proximal PV's and the position of circular mapping catheters. RF
induced tissue changes in the PV wall can be visualised by ICE.

1388 Utility of intracardiac ultrasound imaging in guiding
circumferential pulmonary vein ablation with the laser
balloon catheter

L. Leite, W. Su, S. Johnson, D.L. Packer. Mayo Clinic, Cardiac
Electrophysiology, Rochester, United States of America

Background: Pulmonary vein (PV) isolation has been used as the endpoint
for (AF) ablation in laser balloon ablation (LBA). Whether catheter tip-tissue
contact is required in achieving successful electrical isolation of these veins
has been unclear.
Method: To determine the role of intracardiac ultrasound (ICUS) in guiding
PV ablation with LBA, and to assess the role of direct tissue contact, 59 PVs
were ablated in 27 mongrel dogs. LBA was performed next to the PV orifice via
a transseptal approach under fluoroscopic and ICUS guidance. Laser energy
was delivered at 3.5 to 5.5 W/cm for 120 to 720 sec. Before laser applica-
tion, ICUS color Doppler was used to assess for the presence of a blood flow
leak between the targeted PV and the LBA catheter. After laser energy was
delivered, PV isolation was established during normal sinus rhythm and distal
coronary sinus and PV pacing with a 20-pole catheter positioned into the PV.
Multivariate logistic regression analysis of the contribution of PV ablated, power
delivered, time of application, presence of leak identified by ICUS, and balloon
diameter and length to successful ablation isolation was undertaken.
Result: A total of 59 PV were ablated (23 RSPV, 27 LSPV, 8 LIPV, and 1
RIPV). Mean burn time was 279±177 sec, mean balloon diameter was 23±3
mm, and mean balloon length was 25±4 mm. Complete isolation was achieved
in 38/59 (64%) PVs, and was significantly more common in the absence of
blood flow leak: 30/38 (83%) versus 8/23 (35%) when a leak was documented
(p<0.05, OR: 2.4, 95% CI: 1.4; 4.7). This was independent of time of application
(302±223 sec vs. 266±148 sec, p=ns), power (3.5 W/cm, 4.5 W/cm, and 5.5
W/cm), PV ablated [8/23 (78%) RSPV, 18/27 (67%) LSPV, 2/8 (14%) LIPV, and
1/1 (100%) RIPV, p<0.05)), balloon diameter (24±3 mm vs. 22±3 mm, p=ns)
and length (27±4 mm vs. 24±4mm, p=ns). The positive predictive value of leak
was 65% and the negative predictive value was 83%.

Conclusion: An identifiable leak between PV and the LBA device seen by
ICUS is predictive of lower PV isolation rates. ICUS may be useful for leak
detection to avoid ineffective energy application during circumferential PV
ablation.±

1389 Ostial pulmonary vein isolation in patients with atrial
fibrillation utilizing a multipolar basket catheter and a
new navigation system

T. Arentz 1 , J. von Rosenthal', T. Blum', K. Peters 2 , G. Burkle 1 ,

D. Kalusche 1 . 1 Herzzentrum, Abt. Interventionelle Kardiologie 2, Bad
Krozingen, Germany; 2Herzzentrum, Interventionelle Kardiologie1, Bad
Krozingen, Germany

Atrial fibrillation (AF) is frequently induced by triggers originating from pul-
monary veins (PV). Ostial PV isolation utilizing catheter ablation technique is a
potential for cure. However, utilizing current ablation and mapping techniques
a long procedure duration, prolonged fluoroscopy time and a high risk of recur-
rence are encountered.
Method: We studied 38 patients (mean age 52±12 years, 29 male) with refrac-
tory AF (paroxysmal n=29 persistent n=9). A 64-pole basket catheter (CON-
STELLATION, EPT diameter=31 mm) was placed into the PV to identify the
earliest PV activation during sinus rhythm (SR) or coronary sinus pacing. The
ablation catheter was placed next to the electrodes showing earliest PV activa-
tion utilizing a novel navigation system (ASTRONOMER, EPT). The radiofre-
quency energy was delivered with a maximum temperature of 50° and a max-
imum power of 30 watt. Endpoint was complete elimination of all distal PV
potentials during sinus rhythm.
Results: The mean number of procedures per patients were 1.4, mean proce-
dure duration 238±94 minutes, mean fluoroscopy time 36±19 minutes. A total
of 81 out of 84 mapped PVs were successfully isolated at the ostium utilizing
a mean of 6.8 radiofrequency energy pulses. Complications: one pericardial
tamponade, 10X carbonization observed on the splines/electrodes of the bas-
ket catheter (no clinical sequelae). The mean follow up is 8.4 ± 4.8 months and
32 out of 38 patients (84%) are were free of AF or had at least a significant
improvement in symptoms.
Conclusion: The use of a multipolar basket catheter for mapping of the PV
ostium facilitates identification of conduction paths from the left atrium into the
PVs. The ASTRONOMER navigation system allows precise steering of the ab-
lation catheter to areas identified as left atrial to PV conduction pathways.

1390 Pulmonary vein isolation by radiofrequency ablation
using an irrigated multipolar ablation catheter in the
ostium

C. Weiss', S. Willems', O. Franzen', T. Rostock', J.R. Skarda 2 ,

M.T. Stewart 2 . 1 Univ. Hospital Eppendorf, Cardology, Hamburg, Germany;
2 Medtronic, EP Systems, Minneapolis, MN, United States of America

Background: Isolation of arrhythmogenic pulmonary veins (PV's) by radiofre-
quency current ablation (RF) has been introduced as a curative treatment of
atrial fibrillation (AF). The use of conventional RF catheters is time consuming
and carries the risk of thrombembolic complications. The aim of the present
in vivo study was to evaluate a novel multipolar irrigated ablation catheter de-
signed to create contiguous lesions encircling the PV ostium in a single ab-
lation position. Methods: In 9 sheep, transseptal puncture and RF ablations
were guided using intracardiac echo (ICE, Acuson, USA). The 6F RF catheter,
formed with super-elastic helical elements with maximal radii of 9 or 10mm, was
intended to position the distal portion of the helix within the PV. The proximal
ablation section (tripolar, 22m coiled electrode length, Medtronic, MN, USA) at
the PV ostium. A porous membrane covering the entire surface of the ablation
electrodes achieved irrigation (10 ml/min, 0.9% saline). Additional to RF appli-
cations at the PV ostium RF was applied at both appendages and in the orifices
of the coronary sinus (CS) and the vena cave (VC). Following RF ablation, the
animals were sacrificed and macroscopical and histological analyses of the le-
sions were performed. Results: Positioning of the catheter could be achieved
in 16 PV ostia. ICE showed an adequate wall contact of the RF electrodes.
During 84 irrigated RF deliveries no impedance rise (>300 W) occurred and no
coagulum formation at the electrode has been observed with the ICE. PV isola-
tion or reduction of local electrograms (>50%) were observed following all RF
applications in the PV ostia. A total of 28 lesions created in the PV, CS and VC
ostia and atrial appendages showed no charring or crater formation at the en-
docardial surface. RF lesions were contiguous between 2 adjacent electrodes
(depth 4 ±3 mm, width 5 ±3 mm).
Conclusions: Isolation of PV by the irrigated, helical RF is feasible without the
risk of coagulum formation. Due to a single ablation position stabilized in the
PV this RF catheter might simplify the procedure.
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1391 Transcatheter cryothermal ablation for pulmonary
veins isolation in patients with atrial fibrillation

C. Tondo', G. Fassini 1 , G. De Martino 2 , S. Riva', F. Giraldi 1, M. Berti',
N. Trevisi 1 , P. Della Bella'. 'Centro Cardiologico, Arrhythmia Department,
Milan, Italy; 2Catholic University, Arrhythmia Department, Rome, Italy

Cryothermal tissue injury is distinguished from hyperthermic lesions by the
preservation of basic underlying tissue architecture and minimal thrombus
formation. Such differences can be potentially significant in settings requir-
ing extensive lesion formation, such as catheter-based procedure for the
treatment of atrial fibrillation (AF). Safety and efficacy of cryoenergy were
tested by attempting pulmonary veins (PV)isolation in 15 consecutive pa-
tients (pts)(13 males, mean age 57±8 years)with drug-refractory paroxysmal
(12pts)/persistent (3pts)AF. Four pts had had prior right sided ablation and 3
prior conventional focal PVs RF ablation. A steerable 7F cryocatheter (Freezor,
Cryocath)with 4 mm tip electrode using nitrous oxide as a refrigerant was used
to produce cryolesions at the PVs ostia. Simultaneous circumferential PV acti-
vation obtained by a loop-shaped catheter guided cryothermal applications in
each pt.Acute results are reported in Table 1. In the first two pts, conventional
radiofrequency current was used after left upper (LUPV), right upper (RUPV)or
left inferior (LIPV)PVs cryoisolation; in 2 pts RIPV was not targeted and in 2 pts
RIPV isolation failed. Freezing resulted in painless ablation; no procedure re-
late complications occurred. At a mean follow up of 6±2 months, 10 pts (66%)
were syptoms-free, 2 pts had chronic AF and 3 pts have sporadic AF episodes
on drug. Conclusions: Cryoisolation of PVs is safe and may provide a poten-
tial alternative to radiofrequency current in clinical settings requiring extensive
tissue destruction, such as the catheter-based approach for the treatment of
AF

MYOCARDIAL DISEASES

1392 Assessment of the significance of electrocardiogram
abnormalities in junior elite athletes

S. Firoozi, S. Sharma, G. Whyte, R. Thaman, M.S. Hamid, P.M. Elliott,
W.J. McKenna. St George's Hospital Medical School, Cardiological Sciences,
London, United Kingdom

Background A significant proportion of athletes have Sokolow voltage criteria
for LVH. A few have minor T wave inversion (TWI; < -0.2mV) in the inferior
and right ventricular (RV) leads. The significance of these findings in unclear
and poorly studied. The aims of this study were to correlate voltage criteria for
LVH on ECG with LVH on echocardiography, and to evaluate the significance
of minor T wave inversions in the inferior and RV leads.
Methods Between 1996 and 2001, 1350 junior (age 14-18) elite athletes and
200 healthy adolescent controls underwent ECG and echocardiography. Volt-
age criteria for LVH were correlated with LV wall thickness (LVWT) where LVH
was defined as a LVWT > 2 SD of the predicted mean derived from the controls.
In patients with TWI we looked for cardiomyopathy and anomalous coronary ar-
teries on echocardiography.
Results Sokolow criteria for LVH were present in 45% of athletes and 23% of
controls. On echocardiography, LVH was seen in 63 (12%) athletes but in no
controls. The Sokolow criteria for LVH were positive in all individuals with LVH
at echo (sensitivity = 100%) but with a high false positive rate (33% in athletes
and 25% in controls; specificity = 67%). In contrast, the Romhilt-Estes criteria
for LVH were specific (100%) and sensitive (92%).
Inferior TWI was seen in 0.6% of athletes but no controls. It was also present
in RV leads in 20 athletes and 3 controls. TWI was absent in other territories.
Echo was normal in these subjects and no anomalous coronary arteries were
identified.
No athlete with LVH had q waves, LBBB, ST depression, deep T wave inversion.
Also, no athlete with RV TWI exhibited epsilon waves or RV ectopics.
Conclusion Sokolow voltage criteria are a common finding in junior elite ath-
letes. They are a sensitive, but non-specific marker for LVH. The Romhilt-Estes
criteria offer a more specific, and thus better marker for true LVH. Furthermore,
junior athletes with true LVH don't have additional ECG changes seen in cases
of pathological LVH such as HCM. The presence of these changes should deter
a diagnosis of athlete's heart.
Minor TWI in the inferior and RV leads is seen in a minority of junior elite ath-
letes. These ECG changes were isolated and not accompanied by other find-
ings indicative of a cardiomyopathic process. They most likely represent part of
the normal paediatric ECG.

1393 Cardiac condition in myotonic dystrophy

D. Babuty' , T. Farrokhi 1 , D. Casset-Senon' , L. Fauchier' , M. Raynaud 2 ,

G. DupassageI, P. Cosnay' . 'Hopital Trousseau, cardiologie B, Tours Cedex,
France; 2Faculte de Medecine, Departement de genetique, Tours, France;
3 Faculte de mddecine, Neurologie, Tours, France

Myotonic dystrophy (MD) is a common form of adult muscular dystrophy fre-
quently associated with cardiac complications. However the cardiac condition
of these patients is always unclear as is the incidence of cardiac events.
Since 1994 we, consecutively, enrolled 55 patients with MD diagnosis on the
basis of electromyography and molecular genetic. Each patients underwent
physical examination, ECG, 24 hours ambulatory ECG, electrophysiological
study and determination of systolic and diastolic function of left ventricle (LV)
by radionuclear angiography. All patients were consulted once a year.
At time of enrollement, no patient had heart failure; abnormalities of atrio-
ventricular (AV) conduction were present in 58% of patients and 50% of patients
had a lengthening of HV interval during electrophysiological study justifying im-
plantation of a prophylactic pace maker. Atrial arrhythmias were recorded in 8
patients. LV diastolic function was altered in 72% of patients with minor alter-
ation of LVEF in only 16% of patients.
During the follow up (40.5 * 30 months), 24 pts (43%) developed 36 cardiac
events: one sudden death, 15 complete AV block, 15 sustained atrial arrhyth-
mias, and 5 non sustained ventricular tachycardia. No patients developed heart
failure. Three patients died of respiratory insufficiency. Complete AV block oc-
curred only in the group of patients with lengthening of HV interval at baseline
evaluation.
In MD cardiac abnormalities are frequent especially in term of AV conduction,
atrial and ventricular arrhythmias. Whereas LV diastolic dysfunction is frequent,
patients rarely developed clinical heart failure. That cardiac condition justifies a
regular cardiac control and implantation of prophylactic pacemeker in patients
with lengthening of HV interval.

1394 Characteristic yearly progression of
electrocardiographic abnormalities in cardiac Fabry
disease

T. Takenaka, H. Teraguchi, T. Yoshitama, S. Hamasaki, S. Minagoe, C. Tel.
Kagoshima University, The First Dept. of Internal Medicine, Kagoshima, Japan

Background: We reported that we had detected cardiac Fabry disease, an
atypical variant of Fabry disease with manifestations limited to the heart, in 3%
of unselected male patients with left ventricular hypertrophy (LVH) of unknown
cause. Since Fabry disease results from a deficiency of alpha-galactosidase A
(alpha-gal A) and enzyme replacement is now a treatment option for the dis-
ease, we sought to establish cardiac parameters over time to evaluate the ef-
fect of therapy. We report here the first characteristic serial electrocardiographic
changes in patients with cardiac Fabry disease. Methods: The diagnostic crite-
ria for cardiac Fabry disease included the presence of LVH, low plasma alpha-
gal A activity, and the absence of other typical symptoms of Fabry disease such
as angiokeratoma, acroparesthesias, hypohidrosis, and corneal opacities. We
performed serial electrocardiograms (ECGs) in 10 consecutive male patients
with cardiac Fabry disease over periods ranging from 3 to 14 years (mean,
7.4±4.0), assessing rhythm, PR interval, QRS width, and ORS voltage. Arry-
hthmias were evaluated by 24-hour Holter monitoring. Results: The first ECGs
were obtained at 60±8 years of age,And the latest at 68±8 years. In the first
ECGs, one patient had a first degree atrioventricular (AV) block. Over 3 years
his PR interval elongated significantly. The remaining 9 patients showed nor-
mal sinus rhythms initially. Among these 9 patients, one developed a complete
AV block and 4 developed first degree AV blocks over time. Mean PR intervals
from 9 patients with sinus rhythms increased from 0.19±0.03 to 0.22±0.04 sec-
onds (p<0.05). Intraventricular conduction delays, present in 6 patients on the
first ECGs, were present in 9 patients on the latest ECGs. Mean QRS width
from all 10 patients increased from 0.13±0.04 to 0.17±0.04 seconds (p<0.01).
In the initial ECGs, 8 patients had left ventricular (LV) high voltage. However,
none of the patients had LV high voltage on the latest ECGs, even though all
still had LVH on echocardiogram. By Holter monitoring, ventricular premature
contractions (VPCs) were detected in all 10 patients. In 7 patients evaluated
with serial Holter monitoring, ventricular tachycardia appeared. Conclusion: In
patients with cardiac Fabry disease, conduction delays and VPCs worsened
and LV high voltage attenuated despite the presence of LVH with the duration
of the disease process.
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1395 Left ventricular hypertrabeculation/noncompaction in
62 patients: Prevalence and association with other
cardiac and neuromuscular disorders

C. Stoellberger' , J. Finsterer 2 , G. Blazek 3 . ' Wien, Austria; 2Neurologisches
Krankenhaus Rosenhugel, Wien, Austria; 3Hanusch-Krankenhaus, Wien,
Austria

Background and Objectives: Few data are available about the prevalence of
left ventricular hypertrabeculation/noncompaction (LVHT), the number of inves-
tigations necessary to diagnose LVHT and the rate of associated cardiac and
neuromuscular disorders (NMD). Aim of the study was thus to assess 1. the
prevalence of LVHT, 2. the number of echocardiographic examinations neces-
sary to diagnose LVHT, 3. cardiac abnormalities are associated with LVHT and
4. the rate of NMD in patients with LVHT.
Methods: LVHT was diagnosed if in one plane >3 trabeculations apically to
the papillary muscles were seen and Doppler imaging visualized intertrabecu-
lar spaces perfused from the ventricular cavity. All patients in whom LVHT was
diagnosed between June 1995 to December 2001 underwent a clinical cardi-
ological examination. It was noted, after how many examinations LVHT was
diagnosed. All LVHT-patients were invited for a neurological examination.
Results: LVHT was diagnosed in 62 (12 female) patients with a mean age
of 50 (18-75) years. The prevalence of LVHT was 0.24%/year. In 47% of the
patients LVHT was diagnosed at the first echocardiographic examination, in
25% more than 3 examinations were necessary. In 97% of the patients LVHT
was associated with echocardiographic abnormalities, ECG abnormalities in
92%, cardiac symptoms in 89%, heart failure in 73% and arrhythmias in 65%.
Among the 49 LVHT-patients who underwent a neurologic examination, 82%
had a NMD and 18% were neurologically normal.
Conclusions: LVHT is a heterogeneous echocardiographic finding which is
often overlooked, more prevalent than previously believed and associated with
NMD in the majority of patients.

1396 Impact of disease activity on left ventricular
performance in patients with acromegaly

C. Bruch 1 , B. Herrmann', A. Schmermund 3 , K. Mann 2 , R. Erbel 3 .' WWU
Muenster, Innere Medizin C, Muenster, Germany; 2 (Jniversity Essen, Dept. of
Endocrinology, Essen, Germany; 3 University Essen, Dept. of Cardiology,
Essen, Germany

Background: In patients with acromegaly, abnormalities of systolic and di-
astolic left ventricular (LV) performance, mostly associated with hypertension
and/or LV hypertrophy, have been reported. We used two-dimensional/Doppler
echo methods and tissue Doppler imaging (TDI) to elucidate the impact of dis-
ease activity on LV function in patients with acromegaly.
Patients & Methods: In a prospective study design, echocardiographic mea-
surements were performed in 15 patients with active acromegaly (mean age-
adjusted serum insuline-like growth factor-I (IGF-I) level 420± 170 ng/ml, mean
growth hormone (GH) nadir during a 75-g oral glucose load 12.3± 30.1 p g/L,
AA group), in 18 patients with cured (mean IGF-I level 205± 115 ng/mI,
mean GH nadir during glucose load 0.72± 0.34 cg/L, n=14) or well controlled
acromegaly ((normal age-adjusted ranges of IGF-1 levels under medication
with somatostatin analogues: 354± 88 ng/mI, n=4), CA group) and in 24 con-
trol subjects (CON group). Acromegalic subjects with systemic hypertension,
diabetes mellitus, coronary artery disease or valvular lesions were excluded.
All study subjects underwent conventional 2-D/Doppler echo measurements
including mitral and pulmonary venous flow velocities and assessment of ejec-
tion fraction (EF) and 'Tel-Index' (isovolumic contraction time and isovolumic
relaxation time divided by ejection time). Systolic and diastolic mitral annular
velocities (S', E', A', E'/A'-ratio) were derived from pulsed TDI.
Results:

Group EF (%) mitral E/A-Ratio 	 S 	 E'	 A'	 E'/A'-Ratio 	 Tel-Index

CON 	 60±9 	 1.12±0.33 	 8.3±1.3 10.0±1.7 10.0±1.7 0.98±0.16 	 0.40±0.06
AA 	 58±9 	 0.78±0.22` 	 7.8±1.7 6.8+1.7* 10.3±1.8 0.68±0.22** 	 0.54±0.13**
CA 	 58±9 	 1.11±0.36 	 8.2±1.5 9.1±3.0 11.1±2.7 0.90±0.32 	 0.44±0.07

` p<0.05, ** p<0.01 AA vs. CON/CA

Conclusion: Disease activity has a significant impact on LV performance in
patients with acromegaly. In subjects with active disease, diastolic dysfunction
and beginning impairment of'overall' LV performance are present. TDI analysis
of mitral annulus velocity and assessment of the Tei-Index complement the
evaluation of LV performance and might be a useful addition in the diagnostic
work-up of acromegalic patients.

1397 Cardiac amyloidosis: electron and immuno-electron
microscopy of abdominal fat allows identification and
characterization of amyloid fibrils

L. Verga 1 , M. Concardi 1 , V. Fidanza 1 , G. Palladini 2 , L. Obici 2 , G. Merlini 2 ,

E. Arbustini 1 . 1 IRCCS University Hospital San Matteo, Molecular Diagnostic
Division, Pavia, Italy; 21RCCS University Hospital San matteo, Internal
Medicine and Medical Oncology, Pavia, Italy

The diagnosis of cardiac amyloidosis, suspected on the basis of clinical and
echocardiographic findings, is usually made by means of endomyocardial
biopsy (BEM).
Given that fat tissue is a favorite site of fibril deposition in several systemic
amyloidoses, we tested that hypothesis that patients presenting with the clini-
cal phenotype of restrictive cardiomyopathy suspected to be due to myocardial
deposits of amyloid also have fat tissue deposits. To this aim, we evaluated
the role of electron microscopy and immuno-electron microscopy studies on
abdominal fat fine-needle biopsy samples in diagnosis and characterization of
cardiac amyloidosis. We investigated 17 patients with restrictive cardiomyopa-
thy suspected to be due to amyloidosis. Patients underwent physical examina-
tion, electrocardiography, 2-D and Doppler ecocardiography, immunofixation of
serum and urine to detect monoclonal immunoglobulins and abdominal fat (AF)
biopsy. Of the 17 patients, 15 had a corresponding myocardial tissue study,
either endomyocardial biopsy or autopsy study. AF was investigated with po-
larized light (Congo red), electron and immuno-electron microscopy using spe-
cific antibodies to kappa and lambda light chains, apolipoprotein Al, serum
amyloid A (SAA) and transthyretin (TTR). The ultrastructural study of fat tissue
samples identified amyloid deposits in 17/17 cases, and in the correspond-
ing myocardial tisuue in 15/15 cases. Immuno-electron microscopy specifically
stained amyloid fibrils with antibodies anti-lambda (n = 9), -kappa (n = 2), -
apolipoprotein Al (n = 2) and -TTR (n = 4). Immuno-electron microscopy re-
vealed TTR immuno-labelling in 3 patients with accidental monoclonal compo-
nents. TTR and apolipoprotein At positive cases carried missense mutations
in the corrisponding genes. Our results demonstrate that amyloid deposits are
present in the abdominal fat of patients suspected to have cardiac amyloido-
sis and that immuno-electron microscopy characterizes amyloid protein in all
cases.

PSYCHOSOCIAL CONSEQUENCES OF
CARDIOVASCULAR DISEASE

1398 Quality of life in patients with symptomatic multivessel
coronary disease

D. Favarato', W.A. Hueb 2 , D. Carrara 3 , S.B. Hiscok^, C.J. Cleonice
Jacintho 5 , L.A.M. Cesare, S.A. Oliveira 2 , J.A.F. Ramires 2 . tlnCor, Clinical
Unit of Atherosclerosis, sao paulo, Brazil; 2hear t Institute (INCOR)- USP,
Clincial Unit od Coronary Disease, Sao Paulo, Brazil; 3Heart Institute
(INCLOR) USP, Nursigng Departement, Sao Paulo, Brazil; 4Heart Institute
(INCOR) USP, Psicology Department, Sao Paulo, Brazil; 5Heart Institute
(INCOR) USP, Nursing Departement, Sao Paulo, Brazil

Background: although coronary angioplasty (PTCA) and coronary bypass
surgery (CABG) are routinely used, there is no conclusive evidence that these
interventional methods offer greater benefit than medical therapy (MT) alone
as far as quality of life (QOL).
Objective: This study sought to evaluate the QOL of three possible therapeu-
tic strategies for patients with symptomatic multivessel coronary disease and
preserved ventricular function.
Methods: a total of 7783 elegible patients with multivessel disease were
screened in a single institution and 611 7.8% patients were randomly assigned
to undergo CABG, 203 to PTCA 205 and 203 to MT. QOL was evaluated by
SF-36 questionnaire by interviews, in the pre treatment phase and 6 and 12
months of follow up.
Results: although all treatments offered improvement in QOL, such ameliora-
tion was greater in surgical group (table, *p<.0001).

Quality of life first year MASSII

Treatment

period pre

ptca

12m pre

medical

12m
cabg

pre 12m

physical functioning 59.2 72.8* 50.2 66.2* 46.6 73.5*
role physical 34 52.6* 23.4 39.8* 20.7 48.2*
general health 64.5 63.8 63.4 60.8 62.5 	 . 64.4*
mental health 65.9 74.6* 63.4 70.4* 64.4 74*
vitality 64 72.2* 55.6 61.6* 56.1 73.8*

role emotional 51.9 67.1* 49.8 64.9* 45.5 68.9*
social functioning 57.5 70* 57.4 62.7* 52.7 66.9*
bodly pain 63.1 75.4* 61.7 70.1 * 56.8 76.8*

•p <.0001

Conclusion: In conclusion surgical treatment offers better QOL among pa-
tients with extensive CAD than PCTA or MT.
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1399 Quality of life and coping strategies in patients
undergoing coronary angioplasty

D. Husser, A. Bollmann, C. Kuehne, H.U. Klein, J. Moiling. University Hospital,
Cardiology, Magdeburg, Germany

Background: In patients (pts) with coronary artery disease (CAD) both a re-
duced quality of life (QOL) and pathologic coping strategies (Cop) are de-
scribed. There is, however, a lack of systematic studies comparing QOL and
Cop in stable vs. unstable angina.
Methods and Results: This pilot study assessed QOL and Cop in 60 patients
(mean age 60±11 years, 47 male) undergoing coronary angioplasty (Group I:
urgent, n=30, Group II: scheduled, n=30). There were no significant differences
in pts clinical characteristics with respect to age, gender, extend of CAD, and
concomitant disease between the two groups. Patients completed the Seattle
Angina Questionnaire (SAQ), the Medical Outcomes Study Short-Form Survey
(SF-36) and the Trierer Coping Scales (TSK) in order to determine QOL and
Cop, respectively. All but the SAQ treatment satisfaction (Sat) subscale were
similar between groups. Sat was higher in Group 1 (89±12 vs. 79±16, p=.013
vs. Group II) with higher values indicating more Sat. Among the Cop scales
Group I pts exhibited more rumination (Rum, 46±11 vs. 52±8, p=.05 vs. Group
II) with higher values indicating pathologic tendencies. All other Cop subscales
were similar between groups. Mental health was reduced in Group 11 (72±16
vs. 63±17, p=.041 vs. Group I) with both Sat (Beta=0.364, p=.041) and Rum
(Beta=-0.246, p=.046) being independent predictors.
Conclusion: Early angioplasty may improve patients treatment satisfaction and
prevent pathologic coping strategies.

1400 Hormone replacement therapy, ethnicity and
psychological health in women: results from the
NHLBI-sponsored WISE study

M. Olson, S. Kelsey, L. Shawl, S. Mankad 3 , C. Cornell 4 , K. Matthews,
S. McGorray 5 , C.N. Bairey Merz 6 on behalf of Women's Ischemia Syndrome
Evaluation Study Investigators. I University of Pittsburgh, Dept. of
Epidemiology, Pittsburgh, United States of America; 2Atlanta Cardiovascular
Research, Atlanta, United States of America; 3Allegheny General Hospital,
Pittsburgh, United States of America; °University of Alabama at Birmingham,
Birmingham, United States of America; I University of Florida, Gainesville,
United States of America; 'Cedar-Sinai Medical Center, United States of
America

Background: Prior observational studies demonstrate that white compared to
black women are more likely to use hormone replacement therapy (HRT). Little
information exists regarding use and psychological factors associated with HRT
use among black women.
Methods: WISE is a four center study of women who undergo coronary angiog-
raphy for suspected ischemia. In this cohort, 38% have significant CAD(>=50%
stenosis in one or more epicardial arteries). At the baseline visit, 226 (48%) of
469 postmenopausal women indicated that they were on HAT during the pre-
vious three months. Women also reported psychological state with the Beck
Depression Inventory (BDI)and the Cook Medley Scales. Higher scores on the
BDI indicate more symptoms of depression, while higher scores on the Cook
Medley indicate more hostility.
Results: Users of HRT were younger than non-users (60 yrs. vs. 64 yrs. re-
spectively, p<0.001)and were more educated (55% vs.45%> high school).
While among white women HRT use was associated with better psychologi-
cal health, this effect was not apparent among black HAT users. BDI scores for
white HAT users were 9.4 ± 7.8 vs. 10.6 ± 8.2 for non-users,(p=0.006, ajdusted
for both age and education). Among black women, BDI scores were 13.0 ±8.2
for HRT users and 11.7 ± 8.0 for non-users, p=NS). Similar trends were noted
for the Cook Medley Scores. Cook Medley Aggression scores were higher for
non-users 2.9 ± 1.7 vs. 2.6 ±1.7 among white women (p< 0.001), but not black
women. The Cook Medley scores for black women who used HRT were 3.2 ±
1.9 vs. 3.0 ± 1.7 for non-users (p=NS). Further adjustment of differences by
angiographic findings (e.g. significant CAD)did not affect these associations.
Conclusion: In this cohort of women undergoing angiography for suspected
ischemia, there are ethnic differences in the relationship between HRT use and
psychological state. Within the white but not the black HAT users, there are
fewer symptoms of depression and lower aggression scores than among the
non-users.

1401 Sleep complaints increase the risk for recurrent events
in middle-aged women with coronary disease. The
Stockholm female coronary risk study

C. Leineweber, K. Orth-Gomer. Karolinska Institute, Public Health Sciences,
Stockholm, Sweden

Objective: Sleep disturbances have been found to increase coronary risk. Fe-
male coronary patients below the age of 70 have poorer prognosis compared
to their male counterparts and women in general have more sleep problems
than men. We examined the impact of sleep complaints on prognosis, taking
into account both standard risk factors and depressive symptoms.
Methods: All female patients aged 65 or under who were admitted with an
acute coronary syndrome between 1991 and 1994 in Stockholm, were followed
for five years for recurrent coronary events (n=292). Sleep complaints and de-
pression were measured at baseline using standardized questionnaires. The
sleep questionnaire, which was answered by 283 women, assessed quality of
sleep, restorative function of sleep and snoring.
Results: Poor sleep quality was associated with recurrent events including car-
diovascular mortality, acute myocardial infarction and revascularization proce-
dures. Adjusting for age, hypertension, diagnosis at index event, diabetes, body
mass index, symptoms of heart failure, HDL-cholesterol, triglycerides, smoking
and education, the hazard ratio for women with poor (upper quartile) as com-
pared to good (lower quartile) sleep quality was 2.5 (95% Cl: 1.2-5.2). Women
who did not wake up refreshed, had a significantly higher multivariable risk
of a recurrent events (HR=2.4; 95% Cl: 1.2-4.6). We previously found a poorer
prognosis in women with depressive symptoms (HR=1.9; 1.1-3,6). Women with
both depression and poor sleep quality had 66% (95% Cl: 59%-73%) event
free survival compared to 83% (95% Cl: 69%-97%) in women without any of
these complaints (HR=2.7; 95% Cl 1.1-7.1). Heavy snoring was not related to
depression or to prognosis.
Conclusions: Our results indicate that poor sleep and not waking up refreshed
predict poor prognosis in female coronary patients. The prediction was some-
what further strengthened by depressive symptoms.

1402 The impact of an implantable cardioverter defibrillator:
the Leiden follow-up study of ICD patients and their
partners

N.M.S de Groot, L. van Erven, M.J. Schalij, E.E. van der Wall. Leiden
University Medical Center, Cardiology, Leiden, Netherlands

Being a recipient of an implantable cardioverter defibrillator (ICD) might have
considerable psychosocial consequences. This study therefore evaluated 1)
the presence of psychosocial problems in ICD pts and 2) the relation between
psychosocial problems and various clinical variables.
Methods Standardised questionnaires (also containing specific ICD related
questions) were sent to 220 ICD pts. Chi-square tests were used for data anal-
ysis.
Results Sixty-eight percent of the ICD patients (123 male (81%), 59±12 yr.)
and 62% of the partners (28 male (21%), 58±11 yr.) returned the question-
naires. Anxiety, depression or nervousness was reported by respectively 49%,
30% and 52% of the patients and by 36%, 24% and 66% of the partners. In
patients, mental health problems were strongly associated with a lower left
ventricular ejection fraction (p=0.006), younger age (p=0.029), employment
(p=0.011), experience of ICD discFuarges (p=0.032), previous myocardial in-
farction (p=0.019) and a higher,NYHA functional class (p=0.05). Use of psy-
chiatric medication was related with female gender (p=0.014), experience of
ICD discharges (p=0.044), older age (p=0.02), marital status (p=0.024) and
co-morbidity (p=0.019).
In partners, nervousness was associated with previous myocardial infarction
of ICD patients (p=0.049); the use of sedatives was associated with older age
(p=0.017). Sixty percent of the partners had a need for counseling or support
groups.
Conclusion: Psychosocial problems are present in ICD patients and their part-
ners and are associated with a number of clinical variables. A specific ICD-
rehabilitation program should therefore be available for both ICD patients and
their partners.
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1403 Working status after CABG and stented angioplasty:
results from the ARTS study

W.K. Lindeboom 1 , B.A. van Hout 2 , P.W.S Serruys 3 , F. Unger 4 , Y. Taeymans 5 ,

G. van Nooten 5 , M. Pieper 6 , D. Maass 6 . 1 Cardialysis, Statistical Department,
Rotterdam, Netherlands; 2 UniversityMedical Center Utrecht, Utrecht,
Netherlands; 3Academic Hospital D(kzigt, Thoraxcentre, Rotterdam,
Netherlands; °Klink fur Herzchirurgie, Salzburg, Austria; 5 University Hospital
Gent, Gent, Belgium; 6Herzzentrum Bodensee, Leipzig, Switzerland

Background: The ARTS trial was a randomized clinical trial comparing by-
pass surgery with stented angioplasty. The results indicate that there are no
differences in the incidence of death, MI and stroke but that stenting is as-
sociated with more repeat re-vascularizations. Despite these additional re-
vascularizations stenting may still be associated with less medical costs. This
present study aims to analyze the indirect non-medical costs associated with
these different treatment strategies.
Method: To assess the working status of the patients, we reviewed information
from the CRF for those patients below the age of 62 who were economically
active at the time of procedure. A 'working' status variable was constructed,
containing 5 levels; working, at home, in hospital, stopped working and dead.
For each patient included the number of days spent in each 'status-value' was
calculated. Analysis of variance for repeated measurements was used to as-
sess the differences by treatment arm over time.
Results: Due to the difference in type of treatments, time spent in hospital and
time at home are significantly higher in the CABG arm of the trial. The dif-
ferences maybe translated into a cost of EUR 10,000 when valuing the days
missed from work at a per diem of EUR 200 per day. All differences are con-
centrated during the first 6 months. The additional working days missed during
follow-up in relationship to repeat procedures do not outweigh the differences
in the first months.

Mean days Stenting Mean days Bypass P-value

Death 15 26 0.393
Permanently stopped working 201 200 0.962
Time in hospital 8 12 0.0007
At home (temporarily not working) 95 140 0.0014
Working 780 722 0.169

Conclusion: The difference in working status, especially in terms of days
worked, manifests itself in the first 6 months after the procedure. After 6 months,
no significant differences are found and potential differences due to more re-
peat re-vascularizations do not outweigh the savings from the first six months.

MODULATION OF ATHEROSCLEROTIC PLAQUE
INFLAMMATION

1412 The effects of azithromycin on soluble cell adhesion
molecules and markers of inflammation: A randomized
double blind placebo controlled study

G.S. Hillis 1 , C. Pearson 2 , P. Dawson 1 , D. Stirling 3 , C.A. Ludlam 3 ,

K.A.A. Fox 4 , A.D. Flapan 2 . 1 Mayo Clinic, Division of Cardiovascular Diseases,
Rochester, United States of America; 2Royal Infirmary of Edinburgh,
Department of Cardiology, Edinburgh; 3 Department of Haematology,
4 Department of Cardiovascular Medicine, University of Edinburgh, Edinburgh,
United Kingdom

Background: Chlamydia pneumoniae (CP) infection has been implicated in
the pathogenesis of atherosclerosis and the acute coronary syndromes (ACS).
Macrolide antibiotics may reduce adverse events in survivors of an ACS, but
the data are conflicting and the mechanisms unclear. One potential explana-
tion is that macrolides reduce CP mediated activation of vascular endothelium,
thereby reducing plaque instability. To test this hypothesis, the current study as-
sessed the effects of azithromycin (AZ) on markers of endothelial cell activation
(soluble cell adhesion molecules; sCAMs) and other inflammatory markers, in
survivors of an ACS.
Methods: One hundred and forty one consecutive survivors of an ACS were
studied 8 months after their index event. All had stable cardiac symptoms for
at least 3 months prior to commencing the study. Patients were excluded if
they had conditions known to affect levels of sCAMs +/or markers of inflam-
mation. They were randomized to receive AZ 500mg daily for 5 days (n = 72)
or matched placebo (n = 69). Neither patients nor investigators were aware of
their treatment. Levels of soluble intercellular adhesion molecule-1 (sICAM-1),
soluble vascular cell adhesion molecule-1, soluble E-selectin, high-sensitivity
C-reactive protein and interleukin-6 were assayed at baseline and 3 months
later, along with CP titres (IgA and G). Baseline levels of sCAMs and inflam-
matory markers were correlated with clinical risk factors, CP titres and each
other. Temporal changes in levels in active and placebo treated groups were
compared using analysis of co-variance.
Results: Levels of sCAMs and inflammatory markers were significantly cor-
related with each other and with conventional risk factors but were unrelated

to baseline CP titres. Mean levels of 5ICAM-1 fell in both placebo (baseline
304±1 Ong/ml, 3 month 290±9ng/ml) and AZ treated (baseline 307±11 ng/ml,
3 month 277±10ng/ml) patients during the study period, but this was more
marked in the group who received active treatment (adjusted difference in
means 19.4; 95% Cl 3.9 - 34.9: P = 0.01). AZ treatment had no significant
effect on levels of other sCAMs and inflammatory markers.
Conclusion: Among survivors of an ACS, CP seropositivity is not associated
with higher levels of sCAMs or other inflammatory markers. AZ reduces sICAM-
1 levels but not other sCAMs or inflammatory markers. It is not, however, clear
that the modest effect demonstrated would be of clinical relevance. Further
study is required to explain these data, to determine the effects of prolonged
therapy and to assess any impact of AZ on leukocyte activation

1413 Interleukin-10 production is decreased in activated
monocytes from patients with acute coronary
syndromes

P.L. van Haelst 1 , B. Langeveld 1 , J. Bijzet 2 , C. Balje-Volkers 1 , J.F. May 1 ,

J.W. Cohen Tervaert 3 , R.O. Gans". t Cardiology Dept., 2Clinical Immunology,
University Hospital Groningen, Groningen, Netherlands; 3 University Hospital
Maastricht, Clinical Immunology, Maastricht, Netherlands; Q University Hospital
Groningen, Internal Medicine, Groningen, Netherlands

Objectives To investigate if activated monocytes in acute coronary syndromes
(ACS) produce different amounts of cytokines that are known to affect the
Thl/Th2 balance.
Background ACS are associated with enhanced monocyte activation. Mono-
cyte activation in ACS is supposedly the result of the action of pro-inflammatory
(Thl-type) cytokines. However, not much is known about the role of anti-
inflammatory (Th2-type) cytokines.
Methods C-reactive protein (CRP) and neopterin levels were measured in 22
patients with acute coronary syndromes, 50 patients with stable vascular dis-
ease and 22 healthy controls. In addition, levels of TNF-alpha and 11-10 were
determined after repectively 6 hours and 24 hours of incubation of full blood
with lipopolysaccharide (LPS, 50 µg/mL).
Results As expected, CRP (median, interquartile range (IQR)) (1.5 mg/L(0.8-
4.5) vs. 2.1(0.9-3.6) vs. 0.4(0.3-1.2)) (p<0.001) and neopterin (7.4 nmol/L(6.0-
8.7) vs. 7.1(6.0-8.9) vs. 6.4(5.6-7.3)) (p=0.07) were higher in patients with
atherosclerosis than in controls. IL-10 production after LPS stimulation was
greatly reduced in patients with acute coronary syndromes (16,175 pg/ml,
7,559-28,470 pg/ml) as opposed to patients with stable atherosclerosis (28,379
pg/ml, 12,601-73,968 pg/ml) and healthy controls (63,830 pg/ml, 22,040-
168,000 pg/ml) (p=0.003). Levels of TNF-alpha were not different (7,313
pg/ml(4,740-12,615) versus 11,002(5,913-14,190) versus 8,229(5,225-11,364)
(p=0.24).
Conclusions Inflammation in unstable atherosclerosis is associated with
monocyte activation and a reduced production of IL-10. We hypothesize that,
in unstable coronary syndromes, the production of Thl cytokines that are re-
sponsible for the activation of monocytes/macrophages is not counterbalanced
by anti-inflammatory cytokines such as IL-10, thus favoring inflammation and
thrombosis.

1414 Cytokine mRNA expression is significantly increased
in diseased vein grafts specimen compared to native
veins or coronary artery disease

J.F. Christiansen', D. Hartwig', F.M. Bechtel', H. Klueter 3 , H.H. Sievers',
C. Bartels 1 . ' Cardiac Surgery, 2 lnstitute of Immunology, University of Lubeck,
Lubeck, Germany; 3 lnstitute of Immunology, University of Mannheim,
Mannheim, Germany

Background: Elevated cytokines levels in atherosclerotic lesions may con-
tribute to plaque vulnerability with unstable plaque syndromes and subsequent
vessel occlusion. To what extent inflammation contributes to vein graft disease
is widely unknown. Therefore, the mRNA expression of various cytokines (IL -1,
IL -6, IL -8, TNF-a, INF-?) were quantified in diseased vein graft specimen and
compared to cytokine mRNA levels in native saphenous veins and atheroscle-
rotic coronary arteries.
Methods and Results: Cytokine mRNA expression was quantified using a
real time RT-PCR in the following tissue samples immediately snap frozen
during cardiac surgery: native saphenous veins (nSV), coronary arteries with
atherosclerotic changes (CAD) and diseased vein grafts (VG).
Diseased vein grafts expressed significantly higher cytokine m RNA levels com-
pared to nSV resp. CAD specimen (II-1: p= 0.003 resp. p=0.012; IL-6: p=0.009
resp. p=0.0004; IL-8: p= 0.001 resp. p= 0.001; TNF-a: p= 0.017 resp. p= 0.023)
No differences regarding INF-? mRNA expression could be detected between
the studied tissue specimen.
Conclusion: Cytokine mRNA expression of IL-1, -6, -8 and TNF-a was sig-
nificantly increased in diseased vein grafts compared to native saphenous
veins and coronary artery disease. Thus vein graft disease seems to have a
pronounced inflammatory activity. This finding may implicate new therapeutic
strategies for the prevention of the unresolved problem of vein graft disease.
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Cytokine and chemokine expression in cultured cells after PG stimulation. NO=non detectible;
-=P< 0,05 compared with control; n=3

IL-1 beta 0,S±0,1 0,4±0,1 12,S±4,S- 2,4±0,4 3,3±0,3- 1,S±0,1
IL-1 Ra 70,9±19,4- 13,3±9,S S1,0±10,2- 0,13±0,S 0,3±0,1 - NO
IL-S SO,8±9,8- 12,S±7,8 70,S±9,1- 9,H2,7
IL-8 S,7±1,r 2,2±0,4 21,0±3,S- 0,4±0,3
MCP-1 1,HO,1 1,3±0,1 91,S±12,S 4,9±0,9

Conclusion: We report, for the first time, the presence of TLR-2 in human
coronary arteries and in cells originating from the vascular wall. Our data show
that cells in the arterial wall can be activated through TLR-2 to produce pro
inflammatory cytokines/chemokines. Therefore, TLR-2 may be an important
mediator in the inflammatory process, leading to plaque vulnerability.

114151 Human Toll like receptor 2 activation results in
expression of pro-inflammatory factors associated with
plaque vulnerability

A. H. Schoneveld, D.P.Vde Kleijn, C. Borst, G. Pasterkamp. University Medical
Center, Cardiology, Utrecht, Netherlands

Toll Like Receptor-2 (TLR-2) is a member of the Toll like receptor family which
is an essential part of the innate immune system. TLR-2 is the specific receptor
for the Gram + bacterial cell wall component peptidoglycan (PG). We recently
detected PG in human atherosclerotic plaques and observed an association
between its presence and plaque vulnerability. We hypothesize that arterial wall
cells can be activated by PG through TLR-2 leading to the production of pro
inflammatory factors, favoring plaque instability. Human coronary arteries as
well as human vascular smooth muscle cells (VSMC) and primary adventitial
fibroblasts (PAF)were analyzed for the expression of TLR-2 and stimulated with
PG to study the expression of pro-inflammatory cytokines and chemokines.
Methods: TLR-2 was detected by Western-blot in human coronary arteries
and cells. Cultured VSMC (cell-line) and PAF (isolated from fresh human aorta)
were stimulated for 6 hours with 15 I-lg/ml PG. Expression of pro-inflammatory
cytokines were detected on mRNA and protein level using a RNAse protection
assay and ELISA technique.
Results: Western-blot analyses revealed the presence of TLR-2 in human
coronary artery tissue and in cell-Iysates from PAF and VSMC. TLR-2 expres
sion did not increase in cells after PG stimulation. Cytokine and chemokine
production did increase following PG stimulation, as is depicted in the table.

YOUNG INVESTIGATORS' AWARD SESSION
(THROMBOSIS)

114321 NFkB and IkB kinase-2 regulate tissue factor and
cytokine production in human atherosclerotic plaques:
an analysis via adenoviral gene transfer

C. Monaco 1, E. Paleolog 1 , N. Cheshire 2, M. Feldmann 1. 1Kennedy Institute
of Rheumatology, Imperial Col/ege, London, United Kingdom; 2ST Mary's
Hospital, Vascular Surgery, London, United Kingdom

Background Nuclear translocation of nuclear factor kappa B (NFkB) subunit
p65 has been observed in human atherosclerotic plaques. However it is dif
ficult to test in vivo if NFkB activation is necessary for tissue factor (TF) and
cytokine production in atherosclerotic plaques, due to the lethality of p65 and
I kappa B alpha (lkBa, the inhibitor of NFkB nuclear translocation) knock-out
mice. Adenoviral gene transfer can be used to overcome these limitations and
dissect intracellular signalling pathways. The aim of our study was to achieve
direct evidence of a functional requirement for NFkB and IkB kinase-2 (IKK-2),
the main kinase responsible for IkB phosphorylation and degradation, in the
regulation of cytokine and TF production in human atherosclerotic plaques.
Methods Atherosclerotic tissue, obtained from aorta, carotid, iliac, femoral and
popliteal arteries from patients undergoing revascularisation/repair surgery,
was dissociated via enzymatic digestion in order to obtain a single cell sus
pension, cultured and infected with adenoviral vectors encoding for beta
Galactosidase (Adv-bGal), for IkBa, for the dominant negative (DN) form of
IKK-2, or without insert as control. TF antigen was assessed by ELISA on cell
Iysates. IL-6 and TNFalpha production was assessed via ELISA in culture su
pernatants.
Results Enzymatic dissociation yielded a viable population of cells, contain
ing lymphocytes (CD3+, range 6-17%), macrophages (CD68+, 40-50%) and
smooth muscle cells. Cells remained viable in culture until at least day 5, and
showed a constitutive production of TF (2100pg/mL±995 at 24 hours), IL-6
(6049pg/mL±7000) and TNFalpha (800pg/mL±623). Successful infection with
Adv-bGal of >90% of cells was achieved at a multiplicity of infection as low as
100;1, as evaluated by FACS analysis. Overexpression of IkBa (as assessed
by Western Blot) abolished spontaneous expression of TF, and significantly re
duced constitutive production of TNFalpha by 90±16% and IL-6 by 75±17%
(p<0.001). Similar results were obtained by overexpression of DN IKK-2.
Conclusions Cells freshly isolated from atherosclerotic plaque in culture con
stitutively produce TF and pro-inflammatory cytokines such as TNFalpha and
IL-6. We have established a method of adenoviral gene transfer into these cells
resulting in high infectibility rates. Constitutive production of TF and cytokines
could be strongly inhibited byadenovirally-mediated NFkB and IKK-2 blockade.
Thus, NFkB and IKK-2 appear to be interesting potential therapeutic targets for
treatment and prevention of atherosclerosis and its thrombotic complications.

PAFprotein (ng/ml)

PG controi

PAFmRNA (OO-mm2 )

PG control

VSMC mRNA (OO-mm2 )

PG control

114161 Oestrogen's protective effect against atherogenesis
may be mediated by an up-regulation of interleukin-10
production

D. Rachon 1, J. Wieckiewicz 1, L. Hak 1, K. Suchecka-Rachon 2, J. Mysliwska 1 .

1Medical University of Gdansk, Department of Histology and Immunology,
Gdansk, Poland; 2 Medical University of Gdansk, Dep. of Hypertension and
Diabetology, Gdansk, Poland

The protective role of oestrogen against early development and progression
of atherosclerosis is well documented, but the mechanisms responsible for
this effect are not well understood. Atherosclerosis has recently been recog
nized as an inflammatory process and interleukin-10 (IL-10) is a potent anti
inflammatory cytokine with a number of potential effects that could dampen
inflammation at sites of vascular wall damage. Thus, we studied the effects of
17beta-oestradiol on IL-10 production by peripheral blood mononuclear cells
(PBMC) of postmenopausal women. Forty healthy postmenopausal women,
age range 50-65 years, with clinical symptoms of oestrogen deficiency were
enrolled in the study. The control group consisted of twenty healthy young
women, age range 22-31 years, with regular menses and who were not taking
oral contraceptives. The levels of IL-10 in the sera and PBMC culture super
natants were measured using commercially available immunoassay. The effect
of 17beta-oestradiol on the spontaneous IL-10 production by PBMC of post
menopausal women was also studied in vitro and in vivo. Thirty out of forty
postmenopausal women were given hormonal replacement therapy of 50l-lg
17beta-oestradiol/day transdermally (Estraderm 50MX, Novartis) and the spon
taneous production of IL-10 by the PBMC was analysed after 6 and 12 months
of treatment. The postmenopausal women had significantly lower serum levels
of IL-10 than the young controls. The spontaneous production of IL-10 by non
stimulated PBMC into the culture supernatants was also significantly lower in
the postmenopausal women compared with the young. Our in vitro experiments
showed that 17beta-oestradiol at the concentrations of 10-8M up-regulated the
spontaneous IL-10 production by PBMC of postmenopausal women. In vivo
treatment with 17beta-oestradiol transdermally also enhanced spontaneous IL
10 production by PBMC of postmenopausal women after 12 months of the ther
apy. Our results Indicate that 17beta-oestradiol may enhance IL-10 production
by the PBMC of postmenopausal women. We suspect that one of the mecha
nisms of oestrogen's protective effect against atherogenesis may be mediated
by an up-regulation of IL-10 production - a potent anti-inflamatory cytokine with
anti-atherogenic properties.
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1433 Synthetic peptide-analogues of the GPIIb subunit
inhibit fibrinogen binding to the GPIIb/1lla receptor and
platelet activation

J. Mitsios 1 , M. Abatzis 1 , J.A. Goudevenos 1 , M. Sakarellos-Daitsiotis 1 ,

C. Sakarellos' , D. Tsoukatos' , V. Tsikaris 1 , A.D. Tselepis 1 . ' University of
Ioannina, Department of Chemistry, Ioannina, Greece; 2 University of Ioannina,
Department of Cardiology, Ioannina, Greece

Background and Aim: Upon platelet activation the integrin receptor GPIIb/llla,
undergoes conformational changes and binds to soluble adhesive ligands,
mainly fibrinogen (Fg), leading to platelet aggregation. The GPIIb/Illa ligands
contain the recognition sequence, Arg-Gly-Asp (RGD). RGD containing pep-
tides and non-peptide mimetics are potent inhibitors of GPIIb/Illa-Fg interac-
tions, however, they maintain the receptor in its high affinity state, enhancing
platelet activation, through an outside-in signaling pathway. An alternative ap-
proach for inhibiting Fg binding to GPIIb/Ilia, platelet aggregation and further
enhancement of platelet activation, is to use peptide analogues of the GPIIb/Illa
binding sites for Fg that could interact with Fg, and inhibit its binding to the re-
ceptor.
Methods and Results: Five 20-peptides, overlapping by eight residues, cover-
ing the extracellular sequence 289-356 of the GPllb subunit were synthesized.
Their effect on ADP-induced platelet aggregation and ATP secretion was stud-
ied. The effect of these peptides on the binding of FITC-labeled Fg (FITC-Fg) to
ADP-activated platelets, as well as on the binding of the specific antibody PAC-
1 against the activated receptor was also determined by flow cytometry. Among
them, the 20-peptide 313-332 (YMESRADRKLAEVGRVYLFL) exhibited the
most potent inhibitory effect on platelet aggregation (56% inhibition) and ATP
secretion (100% inhibition). Furthermore, the peptide completely inhibited the
binding of FITC-Fg on ADP activated platelets, whereas it did not affect the
binding of PAC-1. To further investigate the amino acid sequence responsible
for this effect, we synthesized several 8-peptide analogues of the above se-
quence. Our results showed that peptides containing the ESRAD sequence
maintained the inhibitory properties exhibited by the original 20-peptide. The
RGDS peptide that is known to bind to the receptor inhibited platelet aggrega-
tion and ATP secretion, as well as the binding of FITC-Fg and PAC-1.
Conclusions: The 20-peptide analogue 313-332 of the GPIIb subunit inhibits
platelet aggregation and secretion possibly interacting with fibrinogen rather
than the receptor itself in contrast to RGDS, which inhibits platelet aggregation,
interacting with the receptor. This effect is possibly due to the amino acid se-
quence ESRAD. Such peptides may be useful tools in the further understanding
of the interactions between GPIIb/Ilia and Fg, which lead to platelet aggrega-
tion and activation, or may be used as potent inhibitors of platelet activation.

1434 The PPAR-gamma agonist rosiglitazone reduces
circulating platelet activity in non-diabetic coronary
artery disease patients

J S. Sidhu, D. Cowan, J A. Tooze, J C. Kaski on behalf of Cardiological
Sciences, St. George's Hospital Medical School. London, United Kingdom

Background: Platelet activation plays a key role in atherogenesis, the genesis
of atherothrombotic events and the pathogenesis of restenosis after coronary
artery stenting. Rosiglitazone, a Peroxisome Proliferator-Activated Receptor-
gamma (PPAR-gamma) agonist, is an insulin-sensitising agent and is used in
the treatment of type 2 diabetes mellitus. Recent studies suggest that PPAR-
gamma agonists may have direct anti-inflammatory and anti-platelet effects,
independent of their insulin-sensitising effect. The aim of this study was to as-
sess the effect of rosiglitazone on circulating platelet activity in non-diabetic
coronary artery disease patients.
Methods: Ninety-two subjects with stable, documented coronary artery dis-
ease and without previously diagnosed type 2 diabetes mellitus were selected.
Maintaining their current therapies, patients were randomised in a double-blind
manner to placebo (n=46) or rosiglitazone (n=46, 4 mg/day for 8 weeks fol-
lowed by 8mg/day for 4 weeks) for 12 weeks. Circulating platelet activity was
measured at baseline and after 12 weeks using whole blood flow cytometry
to quantify the percentage of platelets expressing P-selectin (CD62P). Fasting
insulin and glucose were also measured at baseline and at study end. The
homeostasis model of insulin resistance index (HOMA-R) was used as a mea-
sure of insulin resistance where HOMA-R is calculated as fasting serum insulin
* fasting plasma glucose/22.5. One way ANOVA for repeated measurements
was used to assess the effect of treatment on measured parameters.
Results: Eighty-four subjects completed the study. The % of P-selectin pos-
itive platelets was significantly reduced by rosiglitazone treatment compared
with placebo (P = 0.04). In the rosiglitazone group the % of P-selectin pos-
itive platelets (median [interquartile range]) decreased from 0.1% [0.05-0.24]
to 0.05% [0.01-0.15]. Rosiglitazone treatment also significantly reduced insulin
resistance (HOMA-R) compared to placebo (P = 0.023). No significant correla-
tion was observed between change in platelet activity and change in HOMA-R
or fasting glucose.
Conclusions: We have shown for the first time that rosiglitazone significantly
reduces circulating platelet activity in coronary artery disease patients with-
out diabetes mellitus. This effect appears to be independent of any insulin-

sensitising or glucose lowering effect. Further studies are warranted to deter-
mine whether this anti-platelet effect translates into clinical benefit, namely a
reduction in the risk of atherothrombotic events, in both diabetics and non-
diabetics.

1435 Intravenous infusion of a nitric oxide donor inhibits
thrombosis triggered by damaged vessel wall at flow
conditions of coronary arteries

G. Vilahur, M.I. Baldellou, L. Casani, L. Badimon. Cardiovascular Research
Center, IIBB/CSIC-HSCSP-UAB, Barcelona, Spain

Background: Impairment of nitric oxide (NO) dependent pathways have dele-
terious effects in the cardiovascular system because of the multiple processes
that are regulated by NO. Compounds that release NO are useful candidates
to restore NO-functions in specific pathological situations.
Objective: To study whether donation of NO with a novel platelet-selective NO-
donor (LA-810) at a systemic level can inhibit thrombosis elicited by damaged
vessel wall (eroded and disrupted vessel wall) at hemodynamic conditions typ-
ical of patent and stenotic (60 to 70%) coronary arteries.
Methods: Thrombogenicity was measured at baseline and after intravenous
injection of a NO-donor in the porcine experimental model and assesed as
platelet-thrombus formation in the ex vivo Badimon perfusion chamber. Animals
were anesthetized, heparinized, catheterized and the perfusion chamber was
placed in an extracorporeal shunt (carotid artery-jugular vein). After baseline
perfusions, pigs were given the iv-infusion of NO donor (6.6 nmols/Kg/min at
an infusion rate of 1.25 ml/min) during 2 hours. Platelet deposition was quanti-
fied by radioisotopic measurement of deposited platelets. Blood pressure, heart
rate and in vitro platelet aggregation were measured during all the experiments.
Results: Platelet deposition was significantly inhibited (p<0.0005) on both
disrupted and eroded vessels and at shear rates typical both of patent and
stenotic coronaries, without significant modifications of blood pressure or heart
rates.Platelet aggregation in vitro was also inhibited. Platelet deposition on
severely damaged vessels was reduced from 98x10 6 to 47x106 PTUcm2

(p<0.0001) at stenotic shear rate and from 54x106 to 28x106 PTUcm2

(p<0.0001) at patent artery shear rate. Platelet deposition on eroded vessels
(mild injury) was reduced from 11x106 to 6x106 PTUcmz (p<0.0001)at stenotic
shear rate and from 3x1 06 to 1x106 PTUcm2 (p<0.0001) at patent artery shear
rate.
Conclusions: Donation of NO with a novel NO-donor,that without modifying
blood pressure inhibits platelet function, is a highly efficacious antithrombotic
strategy at all shear rates and degrees of vascular damage. Therefore, it seems
a highly promising strategy to reduce acute thrombosis triggered by coronary
artery disease.
(This study was partly supported by Lacer,S.A and by PN-SAF2000-0174)

1436 Proteolysis of tissue factor pathway Inhibitor-1 by
thrombolysis in acute myocardial infarction

B. Steppich 1 , V. Malcouvier 1 , D. Zieglgansberger 1 , S. Geith 1 , F.J. Neumann 2 ,

I. Ott . r Deutsches Herzzentrum Munchen, Munchen, Germany;
2 Herzzentrum Bad Grozingen, Kardiologie, Bad Grozingen, Germany

In acute myocardial infarction (AMI), surface-bound TFPI-1 inhibits an in-
creased monocyte procoagulant activity. In addition, TFPI-1 is released from
microvascular endothelial cells after treatment with heparin and thereby con-
tributes to its antithrombotic properties.
We examined 19 patients of a randomized study comparing intravenous fibri-
nolysis with atleptase (n=9) and revascularization by stent placement (n=10).
Before and after therapy we obtained blood samples for analysis of monocytic
TFPI-1 surface expression by flow cytometry and plasma TFPI-1 concentra-
tions by immunoassay.
We found a significant decrease in surface TFPI-1 on circulating monocytes 24
hours after thrombolysis (P=0.006) that was not observed after stenting. Sys-
temic plasma TFPI-1 concentrations increased immediately after stenting by
71±14% (P=0.008) whereas after thrombolysis, a decrease in TFPI-1 plasma
concentrations by 21±11% was observed (P=0.075). In vitro experiments con-
firmed that plasmin decreased TFPI-1 surface expression dose-dependently.
Activation of the fibrinolytic system by atleptase in AMI decreases surface-
associated TFPI-1 on circulating monocytes and plasma TFPI-1. Reduced
TFPI-1 may contribute to thrombotic complications after fibrinolysis in AMI.
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1446 Arterial revascularization therapy study: a randomized
trial of stenting in multivessel coronary disease versus
bypass surgery. 3 year results

V. Legrand 1 , P.W.S Serruys 2 , F. Unger 3 , L. Bilodeau 4 , M. Carrier 4 ,
O. Mendizs, W.K. Lindebooms, P.C. Otto-Terlouw 6 on behalf of the ARTS.
t CHU Sart Tilman, Cardiology Department, Liege, Belgium; 'Academic
hospital Dijkzigt, Thoraxcentre, Rotterdam, Netherlands; 3Klinik for
Herzchirurgie, Salzburg, Austria; 4 Montreal Heart Institute, Montreal, Canada;
5Fundacion Favaloro, Buenos Aires, Argentina; 6Cardialysis, Rotterdam,
Netherlands

Background: The ARTS study showed that, after 1 year, CABG was 14% more
effective but also EUR 3,000 per patient more costly, suggesting that stenting
may be preferred over CABG in patients for whom both treatments seem ap-
propriate.
Methods: Twelve hundred and five patients were randomly assigned to bypass
surgery or stent implantation when there was consensus between the cardiac
surgeon and interventional cardiologist on equivalent 'treatability'. The primary
clinical endpoint was freedom from major adverse cardiac and cerebrovascu-
lar events at one year. Major adverse cardiac and cerebrovascular events at
3 years constitute a secondary endpoint. Cost is expressed as resource use
multiplied by unit costs. Effectiveness is expressed as freedom of Major Ad-
verse Cardiac and Cerebrovascular events. Cost effectiveness is the ratio of
both parameters, the difference in cost and effect were evaluated.
Results: At three years 95.5% of the surgical group and 96.3% of the stented
patients were alive (p=0.56). Eighty eight (88.8) % of the surgical and 87.0%
of the stented patients were free of death, stroke and myocardial infarction
(P=0.38). Among patients who survived without stroke or myocardial infarction,
21.3% underwent a second revascularization in the stent group, as compared
with 5.1% in the surgical group. At three years 83.6% of the surgical and 65.7%
of the stented patients were event-free survivors (P <0.001). At three years
87.0% in the surgical cohort and 81.6% in the stent group were angina free.
In patients with diabetes 81.3% in the surgical group and 52.7% in the stented
patients were free of any events after three years (P <0.001). The ARTS study
showed that, after 3 years, CABG was 18% more effective but also EUR 2,268
per patient more costly, resulting in an incremental cost effectiveness ratio of
EUR 9,996.
Conclusion: The difference in the rate of revascularization between the two
groups was 15% at 2 years and is 18% at 3 years. At three years the percuta-
neous treatment is no longer more cost effective than the surgical treatment.

1447 De novo proximal-mid-LAD lesions: a comparison of
minimal invasive direct coronary artery bypass
(MIDCAB) with coronary artery stenting

G. Dangas ' , F. Kuepper 2 , I. lakovou 2 , D.T. Ashby 2 , G.W. Stone',
S. Stamou 3 , M.B. Leon 1 , R. Mehran t . t Lenox Hill Hospital, Interventional
Cardiology, New York, NY, United States of America; 2Cardiovascular
Research Foundation, New York, NY United States of America; 3 Washigton
Hospital Center, Cardiac Surgery, Washington, DC, United States of America

Background: MIDCAB and coronary artery stenting are established methods
of treatment for isolated lesions of the left anterior descending artery (LAD). We
compared the two methods in a matched patient population in a single center
setting.
Methods: We evaluated the in-hospital and one-year results in 119 consecu-
tive patients who underwent MIDCAB to 441 consecutive patients undergoing
coronary stenting in isolated proximal and mid LAD lesions. We excluded pa-
tients with acute MI, shock, and severe heart failure.
Results: In-hospital complications were similar between MIDCAB and stenting;
but surgery had longer length of hospital stay. At one-year follow-up, MACE and
target vessel revascularization (TVR) were higher in the stent group, whereas
1-year mortality was similar in both groups.

In-hospital and 1-year clinical outcome

MIDCAB Stent P value

IH-death 0.0% 0.9% 0.6
IH QWMI 0.0% 0.5% 1.0
IH non-QWMI 9.2% 10.7% 0.7
IH MACE 0.8% 1.4% 1.0
IH stroke 0% 0.5 1.0
Hospital length of stay (days) 8.8 ± 3.3 3.0 ± 3.7 0.06
ICU length of stay (days) 1.1 ± 0.7 0.2 t 1 <0.0001
1-year death 3.1% 3.4% 1.0
1-year Ml 0.0% 2.3% 0.21
1-yearTVR 7.2% 16.8% 0.01
1-year MACE 3.1% 18.4% 0.0005

Conclusions: MIDCAB and coronary artery stenting have very similar in-
hospital and death and MI rates. MIDCAB requires longer hospitalization, but

has less TVR and MACE at 1-year than the current stent designs. However,
1-year mortality of stenting is similar to MIDCAB.

1448 Primary stenting or ACAB? Early results of comparison
the two methods of treatment of single LAD disease

A. Gerber', J. Drzewiecki 2 , M. Cisowski 3 , A. Bochenek 3 . 'Katowice, Poland;
2Silesian University School of Medicine, Ist Department of Cardiology,
Katowice, Poland; 3Silesian University Medical School, Ist Department of
Cardiosurgery, Katowice, Poland

100 patients aged 25-76(mean age 52),with anginal symptoms of at least CCS
II, and angiographically proved critical stenosis of proximal segment of LAD,
were randomised to primary, direct stenting (DS, 50 patients, group I), or atrau-
matic, coronary artery bypass grafting, by the use of thoracoscopic harvested
left internal mammary artery (ACAB, 50 patients, group II).
Coronary artery risk factors, mean age, left ventricle ejection fraction, type of
lesion and degree of LAD stenosis were comparable in both groups.
Optimal angiographic and clinical result was obtained in group I, with no in-
hospital complications, and no adverse events in one month follow-up period.
6-months follow-up comprised 40 patients, whose anginal and angiographic
status was evaluated, resulting in 15% rate (6 patients) of restenosis, that was
treated with PTCA.
In group II, we achieved a very good effect, with no relevant complications dur-
ing in-hospital and 1-month follow-up period. From 40 patients, whose clinical
status was assesed in 6-months follow-up, non symptomatic critical stenosis
of LIMA-LAD anastamosis was observed only in 1 case (2,5%) -PTCA of the
graft was performed.
One-year clinical follow-up included 22 patients of group I, mean anginal sta-
tus was CCI I, stress test was negative in 19 patients, positive in 3 patients
(13,6%), who required target vessel revascularisation procedures. One death
was noted due to disseminated neoplasmatic disease. During one -year follow-
up of 22 patients from group II, only one patient (4,7%) had aggraviation of
anginal status, a control angiography revealed coronary artery disease pro-
gression, (PTCA of RCA was performed). Other patients from group II had no
angina in one-year follow-up.
Conclusions: early results show a definitive prevalence of cardiosurgical treat-
ment (ACAB), upon direct primary stenting of LAD critical stenosis, with only
slightly higher cost of surgical procedure.

1449 Assessment of left ventricular function in patients 1
year after randomisation to coronary artery bypass
graft surgery or stent percutaneous coronary
intervention in the SoS trial

G. Koutroulis 1 , M. Ritsou 2 , J. Booth 3 , T. Clayton 4 , R. Stables', F. Nugara 3 ,
P. Nihoyannopoulos 2 . t Hammersmith Hospital, Cardiology Dept., London,
United Kingdom; 2Hammersmith Hospital, NHLI, ICSM, Department of
Cardiology, London, United Kingdom; 3Royal Brompton & Hare field NHS
Trust, Clinical Trials & Evaluation Unit, London, United Kingdom; 4LSHTM,
Medical Statistics Unit, London, United Kingdom; 'Royal Liverpool University
Hospital, Cardiothoracic Centre and, Liverpool, United Kingdom

Background In the Stent or Surgery study (SoS), patients were prospectively
randomised to CABG (500) and P.0 (488) with stent implantation aiming for
optimal revascularisation. We hypothesised that LV function at 1 year post -
procedure will be the same, regardless the initial treatment allocation.
Methods: Global LV function was assessed by ejection fraction (EF) (modi-
fied Simpson's rule), and regional LV function by the wall motion score Index
(WMSI) (ASE), using echocardiography. Echocardiographic studies were anal-
ysed blindly at a core laboratory. Primary outcome was a comparison of WMSI
and EF at one year between the two groups.
Results Of the 988 patients randomised, 972 (98.4%) were alive at one year.
In the surviving patients 764 (79%) had available WMSI calculations and 515
(53%) had EF measured at one year. The WMSI in the CABG group (n=383)
was 1.3 (SE 0.2), compared with 1.2 (SE 0.2) in PCI group (n=381), P=0.48).
The EF in the CABG group (n=245) was 54.8 (SE 0.6), compared with 55.3 (SE
0.6) in PCI group (n=270), difference =0.5, 95% Cl -1.1 to 2.1, P=0.55. Com-
pared with the pre procedural values both groups showed a similar change in
WMSI and EF. The WMSI was greater at 12 months: CABG group 1.19 versus
1.27, (mean difference 0.08, 95% CI 0.04 to 0.11, p<0.001), PCI group 1.19
versus 1.26 (mean difference 0.07, 95% CI 0.03 to 0.10). EF was lower in both
groups: CABG group 57.5 versus 54.9, (mean difference -2.7, 95% CI -4.0 to
-1.4, p<0.001), in the PCI group 56.7 versus 54.9 (mean difference -1.9, 95%
CI -2.9 to -0.8, p=0.001).
Conclusions In the SoS study at one year there was no difference in LV func-
tion in patients treated with PCI or CABG. At one year there has been a minor
decline in global and regional function which may be attributable to the occur-
rence of myocardial infarction and other factors affecting cardiac function.
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1450 Fractional flow reserve to select optimum treatment in
multivessel disease: beyond ARTS

N. Pijls. Catharina Hospital, Cardiology, Eindhoven, Netherlands

Background: In multivessel disease, it is controversial if complete revascular-
ization by bypass surgery (CABG) is superior to PTCA of the culprit lesion(s)
only. Fractional flow reserve (FFR, calculated from coronary pressure measure-
ment) is a reliable index to identify whether a stenosis is culprit (i.e. functionally
significant). Aim of the present study was to compare selective PTCA of culprit
lesions only (FFR less than 0.75) to CABG of all stenoses.
Methods: In 150 patients with ARTS-like characteristics, referred for CABG,
FFR was determined in 378 coronary arteries considered for bypass grafting. If
FFR was less than 0.75 in 3 or more stenoses or in 2 type C lesions, CABG was
performed (CABG-group). If only 1 or 2 lesions (not both type C) were culprit,
PTCA and stenting of those lesions was performed (PTCA-group).
Results: Out of 150 patients, 86 classified for CABG-group and 64 for PTCA.
Both groups had complete similar angiographic and other baseline characteris-
tics. At 2-year follow-up, no differences were seen in adverse events (event free
survival 74% in CABG-group and 72% in PTCA-group) and a similar number of
patents were free from angina (76% in the CABG-group and 77% in the PTCA-
group). Importantly, the results in both groups were as good as the surgery
group in the ARTS-study.
Conclusion: In patients with multivessel disease, PTCA of culprit lesion(s)only,
as identified by FFR below 0.75, yields a similar 2-year outcome as bypass
surgery.

1451 Minimally invasive CABG versus PICA with stenting in
isolated high-grade stenosis of the proximal LAD

J. Winter', D.J. Drenthe, N.J.G.M. Veeger 3 , S.H.J. Monnink 3 , A.J. Van
Boven 3 , J.G. Grandjean 2 , M.A. Mariani 2 . 1 University Hospital Groningen,
Cardiology, Groningen, Netherlands; 2 Thoraxcentre, Cardiothoracic Surgery,
Groningen, Netherlands; 3 Thoraxcentre, Cardiology, Groningen, Netherlands

Purpose: To compare minimallly invasive direct coronary artery bypass graft-
ing (surgery) with percutateous transluminal coronary angioplasty with primary
stenting (stenting) in patients with an isolated high grade stenosis (ACC/AHA
classification type B2 or C) of the proximal left anterior descending artery
(LAD). At 6 months both procedures are compared in a single centre prospec-
tive, randomized study with angiographic and clinical follow-up.
Methods: Patients with stable angina pectoris due to an isolated high grade
stenosis of the proximal LAD were randomly assigned to surgery (n=51) or
stenting (n=51).
Results: Periprocedural events did not significantly differ between surgery and
stenting. At 6 months quantitative coronary angiography showed a patency rate
of 96% after surgery and 71% after stenting (p<0.001). After 6 months no
significant difference was found for major adverse cardiac or cerebral events
(MACCE) and need for repeat target revascularisation between surgery and
stenting. After 6 months return of angina pectoris and physical work capacity
did not significantly differ between both procedures. However, use of antiangi-
nal drugs was significantly higher after stenting (<0.01).
Conclusion: This is the first prospective, randomized study that shows that
in patients with a high grade stenosis of the proximal LAD, minimally invasive
direct coronary artery bypass grafting (MID-CABG) has a significantly better
patency rate and a lower need for antianginal medication, than percutaneous
transluminal angioplasty (PTCA) with stenting after 6 months follow-up.

Results: Between August 2000 and December 2000, 238 patients were in-
cluded in 19 sites in Europe and South America. Baseline demographics and
lesion characteristics were equally distributed. After a loading dose, Clopidogrel
or Ticlopidine was continued up to 8 weeks. No acute, subacute or late throm-
bosis occurred. During a follow-up to 1 year, the overall rates of rank-ordered
MACE were 5.8 percent in the actively treated group versus 28.8 percent in the
control group (p<0.001) (table).

Sirolimus 	 Control

210 days 	 365 days 	 210 days 	 365 days

Death 0 2 (1.67%) 2 (1.69%) 2 (1.69%)
Q-wave Ml 2(1.67%) 2(1.67%) 0 0
Non Q Ml 1 (0.83%) 2(1.67%) 3 (2.54%) 4(3.39%)
TL CABG 1 (0.83%) 1 (0.83%) 1 (0.85%) 1 (0.85%)
TL PTCA 0 0 26 (0.85%) 27 (22.88%)
Any MACE 4 (3.33%) 7 (5.83%) 32 (27.2%) 34 (28.8%)

Conclusions: The cumulative event-free survival is 94.0% in the Sirolimus
group versus 70.7% in the control group (p<0.001).

1453 The U.S. multicenter, randomized, double-blind study
of the sirolimus-eluting stent in coronary lesions:
safety outcomes at 9 months

J.W. Moses 1 , C. O'Shaughnessy 1 , R. Caputo 1 , D. Kereiakes 4 , C. Browns,
D. Williams', R.E. Kuntz 7 , M.B. Leon' on behalf of The SIRIUS Investigators.
t Heart and Vascular Institute, Lenox Hill, New York City, New York, United
States of America; 2North Ohio Heart Center, Elryia, Ohio, United States of
America; 3St. Joseph's Hospital, Syracuse, New York, United States of
America; °The Christ Hospital, Cincinnati, Ohio, United States of America;
5 Fuqua Heart Center, Atlanta, Georgia, United States of America; 6 Rhode
Island Hospital, Providence, Rhode Island, United States of America;
'Harvard Clinical Research Institute, Boston, Massachussets, United States of
America; 8Lenox Hill Heart & Vascular Institute, Cardiovascular Research
Foundation, New York City, United States of America

SIRIUS is the U.S. multicenter (53 investigational sites), randomized, double-
blind study examining the safety and efficacy of the Sirolimus-eluting coro-
nary CYPHER stent (140mcg sirolimus/cm2 , slow-release) vs. placebo (con
ventional, bare metal VelocityTM coronary stent) in 1,101 patients (550 pts per
arm) in de novo native coronary lesions. Single vessel treatment of "higher risk"
lesions - 2.5-3.5mm diameter and 15-30mm length - is required. Antiplatelet
regimen consists of ASA + Plavix (for 12 weeks). The primary endpoint is tar-
get vessel failure at 9 months (cardiac death, MI, or target vessel revascular-
ization). Repeat angiography at 8 months (first 850 pts) and intravascular ultra-
sound substudy are secondary endpoints. Patients enrollment was complete in
August 2001.
There were no differences in baseline demographic characteristics between the
2 groups. Diabetic patients contributed to 26.5% of all randomized patients. Pa-
tient demographics, lesion characteristics, and acute procedural angiographic
and clinical results were similar between the two groups. Major adverse cardiac
events, (MACE: Death, MI, Target vessel revascularization) at 30-days are pre-
sented in the table. No cases of acute stent thrombosis were reported at 180
days of follow-up. There were 2 cases of subacute stent thrombosis and one
late thrombosis in all randomized patients.
MACE at 30-days

Group A (n=522) 	 Group B (n=535)

DRUG ELUTING STENTS: ARE THEY STILL HOLDING
THEIR PROMISE?

1452 365-day follow-up of the RAVEL study: a randomized
study with the sirolimus-eluting bx velocityTM
balloon-expandable stent

A. Colombo', J. Fajadet 2 , G. Schuler', P. Barragan 4 , C. Bodes, J.E. Sousa
M.C. Morice', P.W. Serruys 8 on behalf of the RAVEL Investigators. 'Centro
Cuore Columbus, Cardiology, Milan, Italy; 2Clinique Pasteur, Toulose, France;
3Herzzentrum GmbH, Liepzig, Germany; °Cllnique Beauregard, Mareseille,
France; 5Albert-Ludwigs Universitatskliniken, Freiburg, Germany; 6 lnstitute
Dante Pazzanese of Cardiology, San Paolo, Brazil; 7 lnstitut Cardiovasculaire
Paris Sud, Massy, France; BTorax Center, Rotterdam, The Netherlands

Background: The RAVEL is a multicenter, double-blind, randomized study with
a two-arm design assessing safety and effectiveness of the Sirolimus-eluting
Bx VelocityTM stent versus the uncoated metal Bx VelocityTM stent (18 mm).
Methods: The primary endpoint was angiographic late loss at 6 months. The
secondary endpoints were major adverse cardiac events (MACE), target vessel
revascularization, target lesion (TL) revascularization, restenosis rate. Inclusion
criteria: patients with stable or unstable angina with single treatment of de novo
lesions, < 18 mm in length, 2.5-3.5 mm in diameter.

Death (%l 0 0.2
CABG 1%) 0 0
Q-wave Ml (%) 0 0.4
Non-Q wave Ml (%) 2.1 2.1
Repeat PCI (%) 0 0
30-days MACE (%) 2.1 2.8

CABG = coronary artery bypass grafting; PCI = percutaneous coronary interventions

Conclusion: The SIRIUS study represents a higher risk study cohort than
RAVEL. The incidence of stent thrombosis seems to be low at 180-days of
follow-up. Fully adjudicated rates of stent thrombosis (acute, subacute and
late), death and MI at 9 months for the entire study cohort will be available
for presentation.
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1454 A European multi-centre, randomised, double-blind
study of the sirolimus-eluting stent in patients with de
novo coronary artery lesions

J. Schofer', G. Breithardt 2 , R.E. Kuntz 3 , J.J. Popma 3 on behalf of the
E-SIRIUS investigators. 'Center for Cardiology,, Hamburg, Germany;
2 University Hospital, Dept. Clin. Cardiology and Angiology, Munster, Germany;
3Brigham & Women's Hospital, Boston, United States of America

Background: Long-term results after coronary stenting are limited by exces-
sive neointimal hyperplasia resulting in restenosis and repeat revasculariza-
tion. Sirolimus (rapamycin), a macrolytic immunosuppressant with cytostatic
and anti-inflammatory actions, incorporated within a non-reactive polymer coat-
ing has been shown to reduce neointimal hyperplasia in pre-clinical and clinical
research.
Methods: The E-SIRIUS study is a multi-centre (35 investigational sites in Eu-
rope) randomised, double-blind trial examining the safety and efficacy of the
sirolimus-eluting stent vs. a control (uncoated) stent in 350 patients (175 pa-
tients per study arm) with de novo native coronary artery lesions >= 15 and
<= 32 mm in length and >= 2.50 mm to <= 3.0 mm in diameter (by visual es-
timate). Antiplatelet regimen is 60 days of clopidogrel with long term ASA. The
primary endpoint is in-stent minimum lumen diameter (MLD) at 8-month follow-
up. Secondary endpoints will be assessed as composite Major Adverse Cardiac
Events at 30 days, 6, 9, and 12 months, and 2, 3, 4 and 5 years post-procedure.
Other secondary endpoints include angiographic binary restenosis (>= 50%
diameter stenosis) at 8 months post-procedure. The secondary objective is to
assess cost-effectiveness expressed in incremental cost/life years gained or
cost/quality adjusted life year gained at different time points (8 months, 1 year,
3 and 5 years).
Results: Thus far (as of February 1, 2002), 339 patients have been enrolled in
the study as per protocol.
Conclusions: A multi-centre, European, randomised, double-blind trial to de-
termine the safety and effectiveness of the sirolimus-eluting stent in de novo
native coronary artery lesions (E-SIRIUS) is underway. Thirty-day results from
the enrolled patient cohort focusing on safety issues will be available for pre-
sentation.

1455 Study of anti -restenosis with the blodivysio
dexamethasone eluting stent (STRIDE) - a multicenter
trial

X.S Liu', C. Hanet 2 , M. Vandormael 3 , V. Legrand^, Y.M Huang', I. De
Scheerder' on behalf of On behalf of the STRIDE investigators. 'University
Hospitals Leuven, Cardiology, Leuven, Belgium; 2 Cliniques Universitaires St
Luc, Cardiology, Bruxelles, Belgium; 3 Clinique St Jean, Cardiologie, Bruxelles,
Belgium; 4 CHU Sart Tilman, Cardiology, Liege, Belgium

Background: Drug eluting stents have been proposed as an alternative ap-
proach to prevent in-stent restenosis. Pre-clinical work showed a reduced inti-
mal hyperplasia in a porcine model using the Biodivysio Drug Delivery Phos-
phorylcholine coated stent loaded with a high dose dexamethasone (DEX). The
aim of this study is to evaluate the acute safety and efficacy of the Biodivysio
DEX eluting stent implanted in patients with de novo single vessel disease.
Methods: In this multicenter trial, 71 patients, 79% were male, average age
61.9 (range 42 - 82) from 8 study sites were included. Risk facters: 63% had
hypercholesterolaemia, 56% had hypertension, 42% had a previous MI, 46%
had two or more than two vessel diseases, 31 % had lesion type B2 or C, 28%
had unstable angina pectoris. One 11 mm, 15mm or 18mm long Biodivysio DD
PC stent was immersed in a 15 mg/ml DEX solution, yielding a total DEX dose
of 45 µg per mm stent before implantation. Minimal lumen diameter (MLD) and
% diameter stenosis (DS) were measured before, immediately after stenting
and at 6-month (m) follow-up (f-up). The primary endpoint of the study is 6m
angiographic restenosis rate. The secondary endpoints are 30 days and 6m
major adverse cardiac events (MACE) defined as death, M[, CABG & target
vessel revascularization.
Results: All the stent implantations were successful. Five pts were excluded
from further analysis because of obvious protocol violations. Per protocol
MACE at 6m: 2 pts had recurrence of symptoms, due to a study stent related
restenoses (2.8%). QCA: mean reference diameter: 2.95±0.52 mm, MLD-pre:
1.03±0.35 mm, % DS-pre: 64.75±11.81% and MLD and % DS after stent
implantation was 2.47±0.46 mm and 15.47±7.17% respectively. MLD at 6M
follow-up: 1.99±0.61, % DS stenosis: 32.39±15%, Late Loss: 0.48mm. Late
loss was lower in the unstable angina pectoris group compared to the stable
patients
Conclusion: These results show that implantation of a Biodivysio Dexametha-
sone eluting stent is feasible and safe. Compared to other studies, using a non
drug loaded Biodivysio PC coated stent, the late loss was significantly lower,
suggesting a beneficial effect on in-stent neointimal hyperplasia. This beneficial
effect on late loss was more pronounced in the unstable patient group.

1456 Heparin-coated stents in small coronary arteries -
Results of the COAST trial

M. Haude 1 , T. Konorza', U. Kalnins 2 , D. Glogar 3 , E. Grube 4 , R. Gil 5 ,

A. Serra 6 , R. Erbel' on behalf of the COAST investigators. 'University Essen,
Cardiology Department, Essen, Germany; 2P. Stradins Hospital, Latvian
Center of Cardiology, Riga, Latvia; 3AKH Wien, Cardiology Department,
Vienna, Austria; 4 Siegburg Hospital, Cardiolgy department, Siegburg,
Germany; 5Pomorskiej Akademii Medycznej, Szczecin, Poland; 6 University of
Barcelona, Servicio Hemodinamica Cardiaca, Barcelona, Spain

Background: The role of stenting compared to balloon angioplasty (PTCA) for
the treatment of symptomatic coronary artery stenoses in small vessels is still
unclear. In addition, the benefit of heparin-coated stents in this scenario has
not been documented.
Methods: 600 patients (pts) in 21 centers with native coronary stenoses in
vessels <2.6 mm were randomly assigned to one of 3 treatment arms: PTCA
or non-coated JOSTENT FLEX (ST) or heparin-coated JOSTENT FLEX (H-
ST) implantation. The primary endpoint was minimal lumen diameter (MLD) at
6 months. Secondary endpoints included technical success rate and eventfree
survival.
Results: Based on intention to treat, 588 pts could be analyzed with a rean-
giography rate of 81%. Baseline parameters were similar between the 3 groups.

PICA ST H-ST P

MLD post intervention [mm] 2.05±0.41 2.17±0.42 2.19±0.40 0.001
acute gain [mm] 1.23±0.47 1.41±0.47 1.42+/0.48 0.0001
MLD at follow-up [mm] 1.34±0.48 1.47±0.48 1.45±0.54 0.049
late loss [mm] 0.73±0.49 0.69±0.60 0.76±0.58 n. s.
net gain [mm] 0.55+/0.51 0.72±0.51 0.69+/0.59 0.047
technical success 75% 98% 98% 0.0001
restenosis rate 31% 24% 30% n. s.
eventfree survival at 6 months 85% 89% 89% 0.189

In the PTCA group 25% of pts required cross-over to stenting because of recoil
or flow limiting dissections or threatening closure, which resulted in a postinter-
ventional "stent-like" residual diameter stenosis of 12±16%.
Conclusion: A larger postinterventional MLD and acute gain were found in the
two stent groups. At follow-up, there is a borderline statistically significant MLD
and net gain difference in favor of the stent groups with surprisingly similar late
loss compared to PICA. These data did not convert into statistically different
restenosis rates between the three groups. Finally, the H-ST did not provide
any angiographic or clinically relevant benefit over the ST in the treatment of
stenoses in small native coronary arteries.
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1458 How does ST-segment resolution one-hour after
fibrinolysis for acute myocardial infarction predict final
infarct size? Insights from ASSENT 3

G. Wagner t, Y. Fug, S.G. Goodman', C.B. Granger', L. Wallentin 4 , F. Van de
Werf 5 , P. Armstrong 2 on behalf of the ASSENT III Investigators. 'Duke
Clinical Research Institute, Division of Cardiology, Durham, United States of
America; 2 University of Alberta, Medicine Dept., Edmonton, Canada;
3 University of Toronto, Division of Cardiology, Toronto, Canada; 4 University
Hospital, Cardiology, Uppsala, Sweden; 'University Hospital Gasthuisberg,
Department of Cardiology, Leuven, Belgium

Background: Little information exists regarding the relationship between early
resolution of ST segment elevation and infarct size after fibrinolysis. Moreover,
the relationship between early i.e. 60 minute ST resolution after initiation of TNK
reperfusion and myocardial infarct size assessed by QRS score at discharge
remains uncertain.
Methods: Accordingly we analyzed a subset of hospital survivors in ASSENT 3
(n=3296) who had three sequential ECGs (baseline, 60 min and discharge) free
of confounders. ST segment resolution (Schroder's method) and QRS score
(Selvester) were analyzed in a core ECG laboratory.
Results: The results are shown in the table - Anterior MI (n=1 150) versus Non-
anterior MI (n=2146). The sum of ST shift at baseline ECG are 16.4+9.0 mm
for anterior MI and 10.7±6.6 mm for inferior MI (p<0.001).
Conclusion: These data demonstrate a good relationship between ST resolu-
tion at 60 minutes and QRS infarct size at hospital discharge further corrobo-
rated by the % of patients with >5x peak CK. Patients treated within two hours
versus those treated >2 hours had a lower infarct size (QRS score 4.9±3.7 ver-
sus 5.3±3.8, p=0.005) further emphasizing the value of shortening time from
symptom onset to reperfusion.

1459 Randomized trial comparing stenting within 24 hours
of thrombolysis versus ischaemia-guided approach to
thrombolysed acute myocardial infarction with
ST-segment elevation

F. Fernandez-Aviles', J.J. Alonsol, J.M. Duran', A. Castro 2 , J. Blanco 3 ,

J. Alonso-Briales 4 , J. Lopez 5 , F. Fernandez-Vazquez 6 on behalf of GRACIA
group. ' University Hospital of Valladolid, Institute of Heart Science (ICICOR),
Valladolid, Spain; 2H. Juan Canalejo, A Coruna, Spain; 3H. Rio Hortega,
Valladolid, Spain; 4 H. Virgen de la Victoria, Malaga, Spain; 5H. Rio Carrion,
Palencia, Spain; 6H. Leon, Leon, Spain

Background: In pts with AMI and ST elevation, routine balloon angioplasty
hours after thrombolysis has been strongly discouraged because of its as-
sociation with a higher incidence of adverse cardiac and non-cardiac events.
The GRACIA trial was designed to re-evaluate the potential benefit of an early
posthrombolysis interventional approach in the era of stent and GP Ilb/Ilia in-
hibitors.
Methods: A total of 500 patients with AMI with ST elevation were randomly
assigned to 2 posthrombolysis strategies: a) angiography within 24 hours
of thrombolysis (rt-PA) followed by adequate coronary revascularization with
stenting or surgery, or b) a conservative approach guided by the presence of
ischemia either spontaneous or provoked by non-invasive stress tests. The pri-
mary clinical end-point was the incidence of the combined event: death, AMI
or the need for coronary revascularization at one- and 12-months. Revascular-
ization of conservative patients during hospital stay was not considered as an
event. This abstract summarises the evolution at 30 days
Results: Thirty percent of conservative patients underwent cardiac angiogra-
phy due to recurrent ischemia or positive stress test, and 47 of them (19%)
underwent revascularization before discharge. According to angiographic find-
ings, the final treatment of interventional patients included: stenting of the cul-
prit artery in 79%; bypass surgery in 3% and medical treatment in 16% (no
significant stenosis or unsuitable anatomy). Following the protocol, abcximab
was used in 27% of invasive patients. The overall mortality at 30 days was sim-
ilar in both groups (conservative 2%, invasive 2.5%). The incidence of the pri-
mary endpoint at 30 days was also similar (conservative: 6%; invasive: 4.8%,
p= 0.55). During hospital stay the incidence of the combined endpoint was
similar in both groups (conservative: 2.4%, invasive: 4%, p= 0.31). However,
the incidence of events after discharge was higher in the conservative group
(3.7% vs 0.8%, p= 0.03). No differences were found in major bleeding or vas-

Abstract 1458 — Table: Anterior MI versus Non-anterior MI

cular complications (conservative 1.6%, invasive 1.6%, p= 0.73). Hospital stay
was significantly shorter in the invasive group (7.6±6.4 vs 11.2+6.8 days, p=
0.0001).
Conclusions: Early posthrombolysis catheterisation and appropriate interven-
tion (stenting or surgery) is a safe strategy that: 1) does not increase events
(cardiac, vascular or bleeding complications); 2) reduces hospital stay and; 3)
reduces post-discharge incidence of events.

1460 Biochemical predictors of thrombolysis effectiveness
early in the course of ST-segment elevation myocardial
infarction

M. Zairis 1 , O. Papadaki 2 , A. Liras 2 , M. Dimou 3 , J. Hatzissavas 2 ,

A. Papantonakos 2 , M. Papanikolaou 3 , S. Foussas 2 .'Piraeus, Greece;
2 Tzanio Hospital, Cardiology Dept., Piraeus, Greece; 3 Tzanio Hospital,
Department of Immunology, Piraeus, Greece

Background: Rapid and adequate reperfusion of the jeopardized myocardium
is the only effective treatment in the patients with ST-segment elevation myocar-
dial infarction (STEMI). Whilst the benefit of thrombolysis is unequivocal, reper-
fusion fails in many patients. The aim of this prospective study was to evaluate
the role of the plasma levels of either high sensitivity C-reactive protein (hs-
CRP), cardiac troponin I (cTnl), or fibrinogen on the thrombolysis effectiveness
estimating by continuous 12-lead electrocardiographic analysis (12L-ECG).
Methods: To examine the time course of ST segment recovery during the ad-
ministration of intravenous thrombolysis a total of 157 consecutive patients with
STEMI were studied. All pts had presented in the first 6 hours from onset of
index pain. The course of higher ST-segment elevation was evaluated by con-
tinuous 12L-ECG monitoring. Successful thrombolysis was considered as the
abrupt 50% ST-segment stable recovery in the first 90 minutes after throm-
bolysis initiation. Plasma levels of the studied markers were estimated upon
admission.
Results: Seventy-nine patients had positive (>0.Ing/Lt) cTnI. There was a sig-
nificant relationship between plasma cTnl values and prehospital delay (time
interval from index pain to admission)(Spearman R=0.51; p<0.001). Patients
with or without positive cTnl didn't differ significantly concerning the mean val-
ues of either hs-CRP (0.58mg/dl vs.0.54mg/dl respectively; p=0.65) or fibrino-
gen (3.4g/Lt vs.3.3g/Lt respectively; p=0.85). In the first 90 min 85 (85/157;
54.1%) patients had attained 50% ST-segment recovery. By univariate logis-
tic regression analysis cTnl (RR=0.44; p=0.001), time interval from index pain
to thrombolysis initiation (RR=0.68; p<0.001), hs-CRP (RR=0.74; p<0.001),
and diabetes mellitus (RR=0.27; p=0.001) were related to thrombolysis effec-
tiveness. Fibrinogen was not related to thrombolysis effectiveness (RR=0.93;
p=0.54). However, by multivariate analysis time interval from index pain to
thrombolysis initiation (RR=0.54; p<0.001), hs-CRP (RR=0.66; p=0.01), and
diabetes mellitus (RR=0.30; p=0.009) were the only independent predictors of
thrombolysis outcome.
Conclusions: The present study implies that hs-CRP is a strong predictors
of thrombolysis effectiveness whilst elevated plasma cTnl values may reflect
the preceding myocardial necrosis (strong association with prehospital delay).
Fibrinogen is not associated with thrombolysis outcome. Acute inflammatory
reaction at the culprit artery may be responsible for the fail of thrombolysis in
patients with high CRP values.

ST resolution at 60 min 	 Anterior MI >70% 	 Anterior MI 30-70% 	 Anterior MI <30% 	 Non-ant MI >70% 	 Non-ant Ml 30-70% 	 Non-ant MI <30%

No of pts 299 401 450 829 663 654
Peak CK >5 uln 54.9 75.2 82.4* 48.8 (68.8) (71.5)'
QRS score at D/C 4.7±3.3 6.2±3.5 6.8±3.5* 4.2±3.5 4.8+3.8 5.4±3.9'
Treated <2hr 3.8±2.9 5.8±3.5 6.9±3.5' (3.9±3.4) (4.4±3.7) 5.2±3.9`
Treated >2hr 5.2±3.4 (6.4±3.6) (6.8±3.5)' 4.3+3.6 4.9±3.8 5.4±3.9'

'p<=0.031 for all pair-wise comparisons across 3 categories of ST resolution except pairs in brackets
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1461 Effect of tenecteplase versus alteplase on platelets in
patients during the first three hours after acute
myocardial infarction

V.L. Serebruanyt, A. Malinint, K.P. Callahan, A.S. Binbrek 2 , F Van de
Werf 3 , J.H. Alexander 4 , C.B. Granger 4 , P. Gurbel 1 . 'Johns Hopkins
University, Sinai Hospital, Baltimore, United States of America; 2Rashid
Hospital, Dubai, United Arab Emirates; 3 University of Leuven, Leuven,
Belgium; 4 Duke University, Durham, United States of America; 5Sinai Hospital,
Thrombosis Research Center, Baltimore, United States of America

Background: Platelets play a pivotal role in the pathogenesis of acute myocar-
dial infarction (AMI), as well as in coronary artery reocclusion and occurrence of
bleeding events. Ultimately, the success of certain fibrinolytic agents is highly
dependable on their direct effects on platelets. We sought to determine how
tenecteplase (TNK) and alteplase (t-PA) affect platelets in vitro as in a setting
of an ASSENT-2 clinical trial.
Methods: For the in vitro study, whole blood of donors was incubated with 30
mg TNK and 60 mg t-PA. Platelet aggregation, bedside analyzers, and flow
cytometry measuring 9 major receptors and platelet-monocyte microparticles
were utilized. Forty-one patients (21-TNK, and 20-t-PA) from a single ASSENT-
2 site underwent 7 serial sampling of plasma every 30 minutes for 3 hours.
Levels of PECAM-1, VCAM-1, P-selectin, beta-thromboglobulin, platelet factor
4, thromboxane, and prostacyclin were measured by ELISA.
Results: Significant inhibition of conventional and whole blood platelet aggre-
gation, decreased platelet activation by Ultegra, and prolonged closure time
with the PFA-100 device were observed in the TNK treated samples. Flow cy-
tometry reveals decreased expression of GP Ilb/Illa, PECAM-1, vitronectin re-
ceptor, CD151, and formation of the platelet-monocyte microparticles after in-
cubation with TNK. Assessment of serial samples in the ASSENT-2 trial showed
a significant decrease of soluble platelet-endothelial biomarkers in the TNK
group. There was a trend toward decreased platelet function with t-PA; how-
ever, these differences were much smaller than those observed with TNK.
Conclusion: Both in vitro and ex vivo studies show that t-PA and TNK affect
platelet function in human volunteers and in patients with AMI early after throm-
bolysis. Comparison between agents revealed that anti-platelet properties of
TNK are much stronger than those of t-PA. These data challenge simultaneous
use of fibrinolytic agents and platelet GPIIb/Illa inhibitors.

1462 Bolus intravenous heparin as reperfusion therapy for
acute myocardial infarction

T. Onodera, A. Takizawa, A. Shimane, K. Murata, R. Takeuchi, Y. Kawaguchi,
H. Otani. Shizuoka City Hospital, Cardiology, Shizuoka, Japan

Introduction: Early reperfusion of infarct related coronary artery has been re-
ported to be associated with improved prognosis in acute myocardial infarction
(AMI). We sought the effect of early administration of bolus intravenous heparin
on reperfusion in AMI.
Methods: Eighty-nine patients with AMI presenting within 6 hours after onset
were randomized to 3 groups (150U/kg heparin bolus at arrival at emergency
department, 75U/kg heparin at arrival, or 75U/kg heparin at the beginning of
emergent coronary angiography). No other thrombolytic agents were given. Pa-
tients with cardiogenic shock were excluded. Patency of infarct related artery
was assessed by emergent coronary angiography with TIMI grade. After TIMI
flow grade evaluation, coronary angioplasty or stenting was performed on indi-
cation.
Results: There were no differences in age, sex, time from onset of AMI to ar-
rival, or Killip functional class among the 3 groups. Time from administration
of heparin to initial angiography was 44±11 minutes in patients with heparin
at arrival and 3±2 minutes in patients with heparin at angiography. TIMI 2 or 3
flow was more often seen in patients with 150U/kg heparin at arrival (13 of 29
patients: 45%) or 75U/kg heparin at arrival (12 of 30 patients: 40%) than in pa-
tients with 75U/kg heparin at angiography (5 of 30 patients: 17%)(p<0.05). In
each group, 1 patient showed ventricular fibrillation between arrival and angiog-
raphy. There were no in-hospital deaths. One patient with 75U/kg heparin at
arrival showed massive gastric bleeding. No other serious bleeding was seen.
Number of patients with each TIMI grade

Heparin 150U/kg Heparin 75U/kg Heparin 75U/kg
at arrival (n=29) at arrival (n=30) at angiography (n=30)

TIMI 0
TIMI 1
TIMI 2
TIMI 3

Conclusions: Bolus heparin given at arrival at hospital showed increased rate
of coronary reperfusion without increasing serious complications. Utilization of
this inexpensive and easily applicable therapy should be considered in AMI.

1463 Pre-hospital thrombolysis reduces incidence of
ischaemic heart failure after acute myocardial infarction

J. Roncalli, M. Galinier, F. Brunelle, D. Carrie, J. Fourcade, M. Elbaz, J. Puel,
J.M. Fauvel. CHU Rangueil, Cardiologie Dept., Toulouse, France

Background: Randomized trials comparing primary angioplasty and in-
hospital thrombolysis in acute myocardial infarction (AMI) have shown an ad-
vantage for primary angioplasty on left ventricular ejection fraction (LVEF). The
pre-hospital thrombolysis with a mean gain of one hour compared with in-
hospital thrombolysis could improve LVEF as well as primary angioplasty for
AMI. This study compares the benefits on LVEF and in-hospital outcome af-
ter pre-hospital thrombolysis versus primary angioplasty in patients with acute
myocardial infarction (AMI).
Methods: We conducted a study including 318 patients with AMI hospitalized
in a single center from 1995 to 1999. Patients underwent primary angioplasty
(primary PTCA group: n = 157) or received pre-hospital thrombolysis with ac-
celerated rtPA (pre-hospital thrombolysis group: n = 161) within 6 hours after
the onset of chest pain. We noted the LVEF and looked at the in-hospital out-
come focusing on global mortality and major adverse cardiac events (MACE).
Results: The two groups were similar in their baseline characteristics. No dif-
ference was noted between the 2 groups for LVEF (52.3 ± 9.7% for primary
PTCA group versus 51.8 ± 11.4% for pre-hospital thrombolysis group; p =
0.98) at the hospital discharge. No difference was noted for in-hospital mortal-
ity (primary PTCA group: 2.48%, pre-hospital thrombolysis group: 2.54%) with
no increased risk of major bleeding event (primary PTCA group 1.91 % versus
pre-hospital thrombolysis group: 2.48%; p = 0.72). Regarding MACE (primary
PTCA group: 10.8% vs. pre-hospital thrombolysis group: 7.45%; p = 0.29), the
groups were statistically not different.
Conclusion: Pre-hospital thrombolysis prevent ischaemic heart failure after
AMI as well as primary angioplasty. We could reduce the incidence of is-
chaemic heart failure after acute myocardial infarction by early initiation of
reperfusion therapy with pre-hospital thrombolysis. Consequently our results
in the real-life world encourage more frequent use of thrombolytic therapy in
the pre-hospital stage.

NEW DEVICES FOR INTERVENTIONS IN ACUTE
MYOCARDIAL INFARCTION

1464 Thrombo-aspiration with the "Rescue" system in acute
myocardial infarction. Comparison of immediate
results between rescue use and primary use

P. Legalery, F Schiele, M.F. Seronde, N. Meneveau, J.P. Bassand. Department
of Cardiology, Besancon, France

Purpose: Thromboaspiration (TA) with the "RESCUE" system (Boston Scien-
tific) seems to be a logical treatment in Acute Myocardial Infarction (AMI) in
case of thrombotic occlusion. It can be used as a primary therapy (primary TA)
or after failure of reperfusion post angioplasty (rescue TA). We compared the
immediate angiographic and ECG results between the two strategies.
Methods: Non randomized, single center registry. Immediate results were as-
sessed by the TIMI flow, ST elevation changes and absolute value, Creatine
Kinase (CK) and troponin TI releaseat 24 hours. All patients were pre treated
by enoxaparin (Img/kg), 2b/3a inhibitors and aspirin (250 mg).
Results: Of the 30 consecutive patients (64±13 years) entered in the registry,
AMI was anterior in 9, lateral in 5 and inferior in 16. TA was used as rescue in
15 (50%) and as primary in 15(50%), without additional angioplasty in 8(27%).
TIMI flow was 0 in all patients before procedure and afterwards was 3 in 19
patients (63%), 2 in 7 (23%); while 4 had no successful reperfusion (13%). The
comparison of the results between primary and rescue strategy is presented in
the table.

TIMI3 ST elevation ST elevation Changes in CK at 24h Troponin
flow post pre (mm) post (mm) ST elevation (U/I) at 24h

Primary TA 10/15 4.1±2.0 1.2±1.5 2.9±0.6 1023+662 27±32
Rescue TA 9/15 4.9±1.7 2.2±1.7 2.7±0.5 2241+1102 54±33
P value 0.70 0.13 0.12 0.75 0.002 0.045

Conclusions: TA using the "RESCUE" system can be used as a primary ther-
apy as well after failure of reperfusion with balloon angioplasty. Enzyme release
seems lower when used as primary choice.
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1465 Use of a porous filter protection system during direct
angioplasty on native coronary arteries

U. limbruno, C. Palagi, A.S. Petronio, A. Micheli, G. Amoroso, M. De Carlo,
V. Di Bello, M. Mariani. Cardiothoracic Dpt, Univ of Pisa, Pisa, Italy

The benefits of vessel recanalization induced by primary percutaneous coro-
nary intervention (PCI) in patients with acute myocardial infarction (AMI) are
limited by the possibility to induce distal embolization of the fresh thrombus or
plaque which in turn may be related to the appearance of the no-reflow phe-
nomenon. Aim of this study was to evaluate the safety and feasibility of the use
of the "Filter-wire Ex" (FW), a distal embolic protection device, during primary
PCI on native coronary vessels. Methods: 23 consecutive patients (18M,5F,
age 62±9 yrs) admitted < 6 hours after AMI onset and with TIMI grade flow 0
or 1 in the infarct native coronary vessel were treated by primary PCI in asso-
ciation with FW to prevent distal embolism. Hospital outcome of these patients
(group PCI+FW) was compared to 23 patients with AMI treated by primary PCI
alone (group PCI) matched for age, sex and infarct location. Patients with car-
diogenic shock, left main coronary artery disease or infarct vessel size < 3.0
mm were excluded. Results: successful positioning of the FW device was ob-
tained in 22 out of 23 patients while visible emboli in its basket were recovered
in 7 patients. Demographic and baseline clinical characteristics were similar in
the two groups with the exception of the arterial puncture-to-vessel recanaliza-
tion time, slightly longer in the PCI+FW group (24±6 vs 21±5 min, p<0.05).
The prevalence of persistent ST-segment elevation (pSTe) and TIMI grade flow
0-2 at the end of PCI as well as a composite end-point (CEP) at 4 weeks includ-
ing death, heart failure, recurrent angina or AMI were higher in the PCI group
with respect to the PCI+FW group (see table). Improvement of the 2D-echo
left ventricular regional wall motion index (delta-RWMI) 4 weeks after AMI was
significantly greater in the PCI+FW group (see table).

	TIMI 0-2 after PCI	 pSTe 	 CEP 	 delta-RWMI

PCI	 22% 	 35% 	 39% 	 -0.25±0.26
PCI + FW 	 4%	 9%*	 13%'	 -0.41±0.21*

p<0.05

Conclusions: the use of the FW device during primary PCI in patients with
AMI is safe and technically feasible in native coronary arteries. In this clinical
setting, FW seems to prevent the no/slow-reflow phenomenon improving the
recovery of the left ventricular wall motion.

1466 Primary angioplasty with thrombectomy devices.
Experience at one centre

E. Pinar, R. Lopez-Palop, I. Lozano, R. Cortes, P. Carrillo, D. Saura, F. Pico,
M. Valdes. Hospital Virgen de la Arrixaca, Cardiology Department, Murcia,
Spain

As Primary Angioplasty (PA) is performed in lesions with large thrombus bur-
den, it is associated with an increased risk of acute occlusion, distal emboliza-
tion and no-reflow. Thrombectomy devices (TD) may avoid this complications
and lead to a better procedure outcome. Our aim was to analyse the efficacy
of thrombus extraction with TD during PA.
Methods: Retrospective analysis of PA performed with TD to patients with AMI
at our hospital. Two devices were used: XSizer 4.5 and 6 F (Endicor Medical)
and Rescue (Scimed).
Results: Twenty-three patients were treated with PA and TD (age 63±11.2,
66% male), 17.3% of them in cardiogenic shock. XSizer was used in 7 (30.4%)
and Rescue in 16 (69.6%), with an 8 (21.8%) or 7 French (78.2%) guiding
catheter. All patients received stent and abciximab was administered in 69.5%.
Culprit vessel was RCA in 16 (69.5%), LDA in 6 (26.1%) and saphenous vein
graft in one case. The artery was occluded in 20 patients (87%) and TIMI flow
during different stages of the procedure is shown in the table.

Initial 	 After guidewire 	 After Thrombectomy device	 Final Result

TIMI 0 	 20 (87%) 	 1 (4.3%) 	 1 (4.3%) 	 1 (4.3%)
TIMI I 	 3(13%) 	 15(66.2%) 	 0	 0
TIMI II 	 0	 6 (26.2%) 	 8 (34.8%) 	 0
TIMI III 	 0	 1(4.3%) 	 14(60.9%) 	 22(95.7%)

TIMI flow during the procedure

Once the guidewire crossed the stenosis, intracoronary thrombus was seen in
all cases; after TD usage, thrombus image disappeared in 8 cases (36.4%),
improved clearly in 6 (27.3%) and slightly in 3 (13.6%), with no changes in one
(4.5%).
After PA, final flow was TIMI III in 22 patients, myocardial perfusion was blush
grade 3 in 12 (54.6%), 2 in 9 (39.1 %) and 1 in one patient (4.5%).One patient
with shock at admission died during the procedure.
Conclusion: Thrombectomy devices during primary PTCA are associated with
efficient thrombus extraction, achieving a good angiographic result and leading
to high procedural success.

146zj More rapid ST-segment resolution and improved
epicardial flow using the embolisation protection
device Guard Wire in percutaneous coronary
intervention for acute myocardial infarction

G. SQtsch', C. Metzler 1 , S. Murphy 2 , M. Gibson 2 , F.W. Amann 1 .'University
Hospital, Zurich, Switzerland; 'Harvard Clinical Research Institute, Boston,
United States of America

Background: Percutaneous coronary interventions (PCI) in acute myocardial
infarction (AMI) are associated with high success rates. However, high epi-
cardial flow grades alone do not indicate adequate myocardial reperfusion as
demonstrated by delayed or absent ST-segment resolution (ST-RES) and/or
low tissue level (re-)perfusion (TIMI myocardial perfusion grade =TMPG) in a
substantial proportion of patients (pts). Possibly, embolic debris liberated in ex-
cess during PCI are responsible for this observation. We speculated that the
embolisation protection device GuardWire (GW) might reduce the embolic bur-
den during PCI and thus improve these reperfusion parameters.
Methods: A total of 55 pts with complete occlusion of the infarct related artery
and ST-elevation underwent PCI for AMI (<12 hours from symptom onset) us-
ing either conventional (n=30 pts) or GW-assisted (n=25 pts) PCI. Pre/post-
PCI core lab analysis compared TIMI flow grades (TFG), corrected TIMI frame
counts (CTFC), TMPG and ST-RES between the groups.
Results: Clinical and baseline angiographic data in GW and non-GW pts were
identical (except for a lower number of LAD in the GW group). Post-PCI,
GW pts had much better TFG 3 (100% vs. 75%, p<.008), CTFC (20.0±5.4
vs. 44.0±30.3, p<.009) and ST-RES (77.4±17.3% vs. 50.0±26.2%, p<.0001)
while TMPG 3 improved alike in both groups (40% vs. 50%, p=.50).
Conclusions: In this first comparative study, reperfusion seems improved with
distal embolisation protection in PCI for AMI. Larger trial are needed to confirm
these preliminary observations and to assess its clinical benefits.

1468 Postinfarct VSD closure with amplatzer atrial septal
occluders

J. Bialkowski, M. Szkutnik, L. Polonski, M. Gasior, P. Chodor, A. Lekston,
M. Zembala. Silesian Center for Heart Diseases, Department of Paedriatric
Cardiology, Zabrze, Poland

Background: Amplatzer Atrial Septal Occluders (ASO) were applied rutinely in
our center to close ASD II The unique construction of ASO also permits to close
others undesirable shunts, which is sometimes a life saving procedure. Experi-
ence in transcatheter treatment of postinfarct VSD with ASO is presented.
Patients & methods: Five patiens (pts) with mean age 61 (from 51 to 71) years
were included. The procedure was performed between 1.5 and 12 months
(mean 4.5 m) after myocardial infarction. One pt had double VSD (residual post
2 months earlier surgery) and another coexisting critical stenosis of right coro-
nary artery. All pts were in III/IV NYHA class. In all venous jugular approach
was applied to close VSD.
Results: All procedures, but one were finished successfully. In one pt cannula-
tion of VSD appeared impossible both from venous and arterial side, because
of its oblique intraseptal trajectory (which was confirmed during subsequent
operation). In 4 pts post infarct VSD's were closed with 5 ASO (in postsur-
gical pt 2 ASO were apllied) and immediate significant clinical improvement
was achieved. In one pt prior to VSD closure, PTCA and stent implantation
of RCA was performed. The stretched diameter of VSD ranged from 15 to 19
(mean 17) mm.and the size of implanted devices from 16 to 20 (mean 18) mm.
Fluoroscopy time was 45 (18-87) min. During procedure ventricular fibrillation
requiring defibrillation was frequent. One pt died one week after procedure be-
cause of multiorgan failure and increasing mitral incompetence.
Conclusions: Implantation of Amplatzer occiuders, despite some technical
problems, is an atrractive option of tratment for patients with postinfatct VSD.
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1469 Thrombectomy prior to stenting is a novel strategy to
obtain optimal reperfusion in acute myocardial
infarction patients

N. Ito, M. Nakamura, H. Nuruki, S. Yajima, R. Nakajima, M. Yamamoto,
H. Hara, T. Yamaguchi. Ohashi Hospital, Toho University, Third Department of
Internal Medicine, Tokyo, Japan

Background: A goal of reperfusion therapy is to obtain TIMI 3 flow at both epi-
cardial and myocardial perfusion. The purpose of this study was to evaluate the
efficacy of thrombectomy prior to stenting for the myocardial optimal perfusion.
Objects and Method: A consecutive 92 acute myocardial infarction patients un-
derwent primary angioplasty were studied. Subjects were divided into 2 groups
by means of the use of RescueTM thrombectomy catheter (Rescue group: 40
cases, non Rescue group: 52 cases). To evaluate epicardial and myocardial
reperfusion after primary angioplasty, ST-segment elevation were measured
from twelve- lead electrocardiograms before angioplasty and 1hr after reper-
fusion, and the sum of the ST-segment elevation and ST-segment resolution
was calculated. ST-segment resolution was classified into 3 groups: complete
(>70%), partial (30% to 70%), non (<30%), and we evaluated the percentages
of ST-segment resolution 1 hr after angioplasty.
Results: There is no difference in the baseline characteristics of both groups,
including elapsed time, using tPA and TIMI grade before PTCA. The data of
electrocardiographic analysis was as follows.
The data of ST-segment resolution

Rescue (n=40) 	 non Rescue (n=52) 	 p value

Sum of ST-segment elevation before
angioplasty(mV) 0.97±0.85 0.93+0.98 NS

ST-segment resolution 1 hr after
angioplasty(%) 62.1±22.9 29.6±29.4 <0.0001

complete, n(%) 19 (47.5) 6(11.S) 0.001
partial, n(%) 20 (50) 18 (34.6) NS
non, n(%) 1 (2.5) 28 (53.9) <0.0001

Conclusions: Thrombectomy with RescueTM prior to stenting is associated
with early and greater ST-segment resolution. These findings may suggest that
thrombectomy before PTCA is a useful strategy for obtaining sufficient epicar-
dial and myocardial reperfusion.

BNP IN HEART FAILURE: PREDICTORS OF OUTCOME

1470 The prognostic significance of NT-proBNP in severe
chronic heart failure is independent of aetiology: a
substudy of the COPERNICUS trial

F. Hartmann 1 , M. Packer 2 , A.J. Coats 3 , P. Mohacsi 4 , M. Tendera 1 ,

1. Amann-Zalan 6 , M. Baumann 6 , H.A. Katus' on behalf of The
COPERNICUS Study Group. I Universitaetsklinik Luebeck, Medizinische Klinik
II, Luebeck, Germany; 'Columbia University, College of Physicians and
Surgeons, New York, United States of America; 3Royal Brompton Hospital,
London, United Kingdom; 4 University Hospital, Abt. f. Kardiologie, Bern,
Switzerland; 'Silesian School of Medicine, Katowice, Poland; 6 Hoffmann-La
Roche AG, Basel, Switzerland

Background: Recently, prognostic significance of the new cardiac marker N-
terminal proBNP (NT-proBNP) was documented in ischemic cardiomyopathy
(CMP). The COPERNICUS study offered the unique possibility to evaluate the
value of NT-proBNP to predict the occurrence of death and hospitalisation in
patients with severe congestive heart failure of different aetiology.
Methods and Results: Baseline plasma concentrations of NT-proBNP were
measured using a newly developed sandwich ELISA in a subgroup of 695 pa-
tients with ischemic and 353 patients with non-ischemic CMP having symptoms
at rest or on minimal exertion who were enrolled in the European part of the
COPERNICUS study and were randomised to placebo (n=524) or carvedilol
(n=524) for up to 29 months. NT-proBNP concentrations were markedly in-
creased (mean ± SD = 579 ± 822 pmol/L), with significantly higher levels in
the ischemic CMP patients (624 ± 862 vs. 491 ± 732 pmol/L). By univariate
and multivariate Cox regression, NT-proBNP (analysed as a continuous or cat-
egorical variable) was found to be a powerful predictor of all cause mortality
(see table) and other major clinical events, all p < 0.0001. Predictive value of
NT-proBNP was similar when both patients with ischemic and non-ischemic
CMP were analysed separately, no statistically significant interaction was de-
tected between NT-proBNP and aetiology (p=0.5 for NT-proBNP classification
by median).

One-year mortality rates

NT-proBNP 	Risk Ratio	 95% Cl

< median 	 = median

All patients (n=1 048) 	 6.2% 	 22.4% 	 3.13 	 1.94- 5.07
Ischemic CMP (n=695) 	 8.6%	 25.0%	 2.70 	 1.56 - 4.70
Non-ischemic CMP (n=353) 	 3.1%	 18.2% 	 4.60	 1.70 - 12.49

Conclusion: Circulating levels of NT-proBNP predict all cause mortality and
major clinical events in patients with severe heart failure, independent of aetiol-
ogy of CMP.

1471 Association between N-terminal pro brain natriuretic
peptide and left ventricular function in mild to
moderate heart failure

B.A. Groenning 1 , G.A. Riegger 2 , P.R. Hildebrandt', M. Baumann 3 ,

L. Ryden 4 , M. Komajda 5 on behalf of the CARMEN Steering Committee and
Investigators. 'Copenhagen Univ. Hosp. Frederiksberg, Dept. of Cardiology
and Endocrinology, Frederiksberg, Denmark; 2 University of Regensburg,
Dept. of Internal Medicine II, Regensburg, Germany, 3 F. Hoffmann-La Roche
Ltd, IHCS Dept., Basel, Switzerland; 4 Karolinska Sjukhuset, Department of
Cardiology, Stockholm, Sweden; 5Hopital Pitie Salpetriere, Department of
Cardiology, Paris, France

Background: N-terminal pro brain natriuretic peptide (NT-proBNP) has been
reported to be a useful marker in the diagnosis of chronic heart failure (CHF).
However, the diagnostic value of the marker in patients with mild to moderate
CHF has not been well characterized, and even more importantly, only little is
known about possible confounders for interpretation of a given NT-proBNP con-
centration in the individual patient. The aims of the present analysis from the
Carvedilol and ACE-Inhibitor Remodelling Mild Heart Failure Evaluation (CAR-
MEN) trial were (I) to evaluate NT-proBNP as a marker for left-ventricular (LV)
dimensions and systolic function, and (II) to identify variables of independent
significance for the plasma level of NT-proBNP in a large group of patients with
mild to moderate CHF.
Methods: At baseline, 504 patients (406 men, 98 women) (mean (SD)
age=62.4 (11.4) years) with LV systolic CHF (LV ejection fraction (LVEF) <
39%; mean (SD)=29.2 (6.48)%) in NYHA classes I - III (1:28 (6%), 11:332 (66%),
111:144 (29%)) were examined clinically, and echocardiograms (n=408, by cen-
tral core-lab) and blood samples (NT-proBNP by non-extracted, enzyme-linked,
sandwich immunoassay) were obtained.
Results: (log) NT-proBNP (geometric mean (95% Cl)=150 (136-165) pmol/1)
was significantly associated with LVEF (r=-0.49, p<0.0001), and LV end-
diastolic (mean (SD)=87.8 (25.5) mI/m 2 ; r=0.40, p<0.0001) and end-systolic
(mean (SD)=63.2 (22.9) ml/m 2 ; r=0.45, p<0.0001) volume indices. By mul-
tiple linear regression analysis, low LVEF (standardized parameter esti-
mate (SPE)=0.44, p=0.002), high age (SPE=0.26, p<0.0001), high NYHA
class (SPE=0.17, p=0.0001), high heart rate (mean (SD)=77.7 (11.3) bpm;
SPE=0.15, p=0.0003), high serum creatinine (mean (SD)=105 (23.9) pmol/I;
SPE=0.15, p=0.0009) and low diastolic blood pressure (mean (SD)=80.8 (10.1)
mmHg; SPE=0.13, p=0.02) were all independently associated with a high
plasma level of NT-proBNP.
Conclusion: NT-proBNP is strongly associated with LV dimensions and sys-
tolic function in patients with mild to moderate CHF. When interpreting a given
value of NT-proBNP, it may be necessary to adjust for the independent effects
of age and renal function.
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f] 	 in plasma brain natriuretic peptide and
norepinephrine over time and subsequent mortality
and morbidity in Val-HeFT

I.S. Anand 1 , L. Fisher 2 , T. Chiang 3 , R. Glazer', N. DeAngelis ° , S. Masson ° ,
G. Tognoni I , J.N. Cohn 5 on behalf of the Val-HeFT Investigators. t VA Medical
Center, Special Cardiology, 111C-1, Minneapolis, MN, United States of
America; 2University of Washington, Department of Biostatistics, Seattle,
United States of America; 3 Novartis Pharmaceuticals Corporation, East
Hanover, United States of America; 4 lstituto Mario Negri, Milano, Italy;
5 University of Minnesota, Department of Cardiology, Minneapolis, United
States of America

Background: Plasma brain natriuretic peptide (BNP) and norepinephrine (NE)
are important determinants of the progression of heart failure (HF) and pre-
dict long-term mortality and morbidity (M&M). Whether changes in BNP and
NE over time correspond to subsequent changes in M&M has not been stud-
ied. The Val-HeFT trial that evaluated the efficacy of valsartan in 5010 pa-
tients with NYHA class II to IV HF, and measured BNP and NE at baseline
and sequentially during follow-up provided an opportunity to examine this re-
lationship. Methods: Baseline (BL), and the % change from BL to 4 months
in BNP (n=3740) and NE (n=3746) were analysed by quartiles (Q) for subse-
quent mortality (Mort), and first morbid event (Morb: death, sudden death with
resuscitation, IV inotropic therapy, and hospitalisation for HF), using a Cox pro-
portional hazard model with baseline values as a covariate. The hazard risk
ratio (RR) and 95% CI for changes between quartiles, using first Q as control
was calculated for mortality and first morbid event, in all patients irrespective of
treatment group. P-values were computed using log-rank test.

Table

Quartiles % RR 95% Cl Log Rank % RR 95% Cl Log Rank
Mort vs 01 P-value Morb. vs 01 P-value

% Change in BNP
Q1	 <-45 13.6 1.00 21.5 1.0
Q2 	 -45 to -13 15.5 1.30 1.03-1.66 0.165 25.5 1.37 1.33-1.65 0.027
Q3 	 -13 to +30 15.1 1.36 1.07-1.74 0.321 28.1 1.65 1.37-2.00 0.0009
Q4 	 >_ +30 19.1 1.92 1.52-2.43 0.0006 33.0 2.24 1.86-2.69 <0.0001

% Change in NE
Q1 	 <-24 14.4 1.00 25.9 1.00
Q2 	 -24 to+4.5 16.0 1.23 0.97-1.55 0.30 26.3 1.12 0.93-1.33 0.82
Q3 	 +4.510+41 15.7 1.28 1.01 -1.62 0.30 27.4 1.24 1.04-1.48 0.27
Q4 	 > +41 17.5 1.48 1.17-1.87 0.066 29.2 1.41 1.18-1.68 0.05

Results: Baseline BNP and NE in quartiles showed a significant quartile-
dependent increase in M&M. Patients with the greatest decrease in BNP at
4 months (Q1) had the lowest subsequent M&M. RR for subsequent M&M in-
creased significantly in patients with smaller decreases or increases in BNP
(02 to 04) over time (table). Similar findings were seen for NE, although the re-
sults did not reach a level of significance. Conclusions: Both BL and % changes
in BNP over time are related to subsequent events.

1473 NT-pro BNP predicts toleration of beta-blocker therapy
in patients with chronic heart failure

N. Johnston, M. Green, S. Robb, I. Morton, H. Dargie. Western Infirmary,
Cardiology, Glasgow, United Kingdom

Recently, the results of several studies have provided convincing evidence that
beta-blockers (BB) decrease mortality in patients with symptomatic chronic
heart failure (CHF). However, extensive surveys carried out in Europe indicate
the use of BB in clinical practice is still very low (between 9% and 52%) and
only 21% in the UK. This is partly due to difficulties in implementation of this
treatment and reluctance to commence therapy in the community. The aim of
this study was to examine implementation of BB therapy in a dedicated CHF
clinic and to assess the possible use of NT-pro BNP to predict toleration of
beta-blocker therapy.
All patients (86) referred from the CHF clinic for commencement of BB therapy
from 01/1 0/1 999 to 01/10/2001 were included. Data was collected detailing ae-
tiology of CHF, co-morbidity and concurrent drug therapy as well as LV function
from the initial echocardiogram. At the first visit the lowest licensed dose of BB
was started and doubled every 2 weeks until maximum dose was achieved.
Patients were observed for 3 hours each visit, and pulse and blood pressure
were recorded every 30 minutes. Side-effect profile was recorded, as well as
follow up data on drug compliance. NT-pro BNP was measured at initial visit to
the clinic and on average every 3 months thereafter during uptitration of BB.
Data was available on 86 patients. Average age was 67 (range 23-86 years of
age). Of the patients referred 48.7% had severe LVD, 48.7% moderate LVD and
6.3% mild LVD. NYHA was also graded; 17.9% were grade I, 46.4% grade II,
28.6% grade III and 7.1% grade IV. 89.5% patients tolerated BB therapy with
41.9% established on full dose therapy. Average time taken to establish the pa-
tient on their maximum tolerated dose was 10 weeks (range 8-44 weeks). Mul-
tivariate analysis was performed using multiple linear regression. The only sig-
nificant, independent, predictors of toleration of BB therapy were NT-pro BNP
level before commencement of BB and during uptitration of BB. The higher the

NT-pro BNP level, the less likely the patient was to tolerate BB therapy. A his-
tory of COPD or PVD did not predict toleration of BB and nor did NYHA class
or echocardiographic findings of severe LVD.
BB therapy can be safely and effectively commenced in the majority of patients
with CHF. NT-pro BNP predicts which patients will tolerate full dose BB therapy
and could therefore be of use in the future to determine which patients with
CHF could safely be commenced and uptitrated on BB in the community rather
than attending hospital supervised programmes.

1474 Pre-discharge but not admission levels of NT proBNP
independently predict death and heart failure after
admission with acute heart failure

R J. O'Brien, B. Demme, I B. Squire, J E. Davies, L L. Ng. University of
Leicester, Dept of Medicine & Therapeutics, Leicester, United Kingdom

Plasma N-terminal pro B-type natriuretic peptide (N-BNP) reflects LV function
and prognosis in heart failure. We studied its correlation with measures of LV
function during admission with LVF ± unstable angina (UA), and its utility in
predicting death, further LVF and other endpoints. Admission plasma N-BNP
was measured in 96 unselected patients (mean age 74, range 46-93) with acute
LVF (LVF alone=61, LVF with UA =35) and before discharge in 36. Median
N-BNP was 2944 pM on admission (14-29368) and 1944 pM (14-8155) pre-
discharge. It rose proportionally to degree of LV dysfunction on echo (p=0.001).
N-BNP correlated with age (p=0.0005), 1/Creatinine (p=0.0005) and rose with
increasing peak Killip class (p=0.0005). There was no correlation of N-BNP
with history of previous MI, hypertension, diabetes, hyperlipidaemia, or angina.
During median follow-up of 350 days (range 2-762) 15 (16.7%) patients died, 21
(21.8%) were readmitted with LVF, and 15(15.7%) were hospitalised with UA. A
further 17 (17.7%) had clinical LVF at outpatient visit. No episode of non-fatal
MI was recorded. N-BNP was higher in those who died (5663.7 v 1631.9 pM,
p=0.013), were readmitted with LVF (p=0.04), had outpatient LVF (p=0.049),
or a composite of these (p<0.001). N-BNP on admission or discharge above
the median was associated with reduced survival (Fig 1,log ranks p=0.015 and
p=0.003 respectively).

However, only pre-discharge N-BNP was independently predictive of a com-
posite of mortality and heart failure in multivariate analysis (odds ratio 15.30
[1.4-168.9j,p=0.026).No deaths occurred in patients with pre-discharge N-BNP
below median. N-BNP is dramatically raised in acute LVF.Pre-discharge rather
than admission levels may be more representative of long-term prognosis.
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1475 N-terminal BNP in the community diagnosis of
suspected heart failure: what is an appropriate
diagnostic threshold?

S.P. Wright 1 , R.N. Doughty', G.D. Gamble 1 , A. Pearl 2 , J. Pomfret 1 ,
S.A. Muncaster', T. Yandle 3 , S. Fisher 3 , A.M. Richards 3 , N. Sharpe'.
r University of Auckland, Division of Medicine, Auckland, New Zealand;
2 University of Auckland, Division of General Practice, Auckland, New Zealand;
3 University of Otago, Dept of Medicine, Christchurch, New Zealand

Background: Brain natriuretic peptide (BNP) is potentially useful for the diag-
nosis of suspected heart failure (HF) presenting in the community. However,
patients with suspected HF are often elderly with other medical conditions that
can elevate BNP, causing false positives. Normal ranges for BNP are often es-
tablished in populations of healthy subjects considerably younger than symp-
tomatic patients presenting in primary care.
Methods: Patients with dyspnoea and/or oedema presenting to their general
practitioners (GPs) were entered into a randomised, controlled effectiveness
trial of BNP (the Natriuretic Peptides in the Community Study). Each patient
underwent full clinical assessment including ECG, chest x-ray, echocardiogra-
phy and N-terminal BNP measurement (normal range of 0 to 50 pmol/l) by an
independent study investigator. An independent expert panel decided whether
or not HF was present using ESC criteria.
Results: 304 patients were included, mean age 72 yrs (SD 11.4), 65% female.
77 patients (25%) met the case definition for HF; these patients had a signifi-
cantly higher N-terminal BNP than those without HF, 286 (SD 319) vs 61 (SD
67) pmol/l, p=0.0001. The frequentist parameters for BNP in the diagnosis of
HF are shown in the table.
Frequentist parameters for BNP

Nt-BNP, pmolA 	 Sens, % 	 Spec, % 	 PPV, % 	 NPV, %

>50 	 89 	 62 	 49	 94
>100	 59 	 91 	 75 	 82
>150	 56 	 93	 78 	 84

From the receiver operating characteristic curve (ROC) for BNP, the diagnostic
threshold providing optimal sensitivity and specificity for the diagnosis of HF
was 125 pmol/l. The area under the ROC curve for BNP was 0.82.
Conclusion: For a cohort of elderly patients presenting to GPs with symptoms
suggestive of heart failure, the diagnostic threshold for N-terminal BNP with
optimal sensitivity and specificity was 125 pmol/l. For clinical use in the com-
munity, a recommended BNP diagnostic threshold between 100 and 150 pmol/I
is appropriate in terms of a high specificity and negative predictive value. The
diagnostic threshold for BNP should be carefully considered in the population
in which the test is utilised, and may be very different from the upper range of
normal.

DETERMINANTS OF LONG-TERM PROGNOSIS IN
HEART FAILURE

1476 The efficacy of new interventional programmes
depends on the stage of heart failure, evaluated by
BNP plasma concentration

R. Pacher', K. Schenk 2 , D. Sponer', R. Berger', P. Moser 2 , M. Huelsmann'.
r University of Vienna, General Hospital, Dpt of Cardiology, Vienna, Austria;
2Ludwig Boltzmann Institute, Cardiovascular Research, Vienna, Austria

Background: Interventional programmes, including heart failure (HF) outpa-
tient clinics and HF nurse specialists improve life quality, reduce readmission
rates and decrease costs.Little is known in which stage of disease such in-
terventions are most effective. Therefore we evaluated the impact of severity
of HF, determined by BNP plasma levels, on the efficacy of special outpa-
tient care ("SOPC") in comparison with conventional outpatient care ("COPC").
Methods:112 HF patients (mean age: 68±12 years, 63% males) who were hos-
pitalized 3 months prior to study entrance were randomized to SOPC (n=48) or
COPC (n=64). In all patients an individual prescription of RAAS antagonists
and additional betablockade including an uptitration schedule according to the
ESC guidelines was performed by a cardiologist at the first visit in the HF out-
patient clinic. Diuretic regimens and additional therapies (digitalis, anticoagu-
lants, antiarrhythmics) were prescribed as clinical appropriate. In the SOPC
group regular home visits by a nurse specialist were arranged after 3,6 and 12
months as well as in case of worsening HF to controll the precribed therapeutic
regimen, body weight, heart rate, blood pressure and signs and symptoms of
HFResults: In the SOPC group a significant reduction of the event rate (read-
mission rate and all cause mortality) was achieved (17% vs. 33%; p=0.04). BNP
plasma levels were comparable in both groups (314±272 vs. 369±369 pg/ml;
p=n.s.). Patients with BNP values <260 pg/ml had a comparable 1 year event-
rate, with and without SOPC (0% vs. 3%; p=n.s.). Patients with BNP values
>260 pg/ml, treated with SOPC had more events compared to patients with
BNP values <260 pg/ml treated with COPC (32% vs. 3%; p=0.002). Patients
with BNP values >260 pg/mI had fever events with SOPC than with COPC

(32% vs. 75%; p=0.003). Conclusion: The efficacy of SOPC depends on the
severity of disease evaluated by BNP levels. BNP determination might be help-
ful in selecting patients for novel care programmes, especially when resources
are limited.

1477 Prognosis and heart failure: role of C-reactive protein?

H. Tanner, G. Moschovitis, R. Hullin, D. Pfiffner, P. Mohacsi, O.M. Hess.
University Hospital, Swiss Cardiovascular Center, Bern, Switzerland

Background: Clinical studies suggest that inflammation with activation of the
cytokine pathway is important in chronic heart failure (CHF) and may be re-
sponsible for an adverse outcome in these patients (pts). Thus, the present
study evaluates C-reactive protein (CRP) values in CHF pts with regard to
severity of the disease and mortality.
Patients and methods: Laboratory evaluation including CRP (norm <5 mg/I)
echocardiography and/or cardiac catheterization were carried out in 126 pts
(84% males) with CHF NYHA-classification was assessed in all pts. Secondary
reasons for CRP elevation (infections, tumors, chronic inflammatory diseases)
were excluded. Mean age was 54 ± 12 years. 44% pts had coronary artery
disease, 51% dilated cardiomyopathy, and 5% valvular heart disease. Mean
follow-up was 2.3 ± 1.8 years. Independent predictors for mortality were de-
termined in a stepwise logistic regression model. For mortality analysis, trans-
planted pts were excluded.
Results: 8% of all pts were in NYHA-class I, 29% in NYHA II, 46% in NYHA
III, and 17% in NYHA IV. During follow-up 15 pts (12%) died and 52 pts (41%)
were transplanted. CRP values (mean ± SEM, mg/I) in the 4 NYHA-classes
were as follows: NYHA I = 2.5 ± 0.4, NYHA II = 3.9 ± 0.6 1 , NYHA III = 8.8
± 1.52 , and NYHA IV = 9.3 ± 3.3 2 , 1 p<0.05 vs. NYHA 12p<0.001 vs. NYHA
I. Survivors had a mean CRP level of 3.9 mg/I, pts who were subsequently
transplanted 6.2 mg/I, and pts who died during follow-up 21.6 mg/I (p<0.001).
93% of all survivors had a CRP < 7.5 mg/I, whereas 74% of all pts who died had
a CRP > 7.5 mg/I. The predictive value of a CRP > 7.5 mg to die during follow-
up was 75%. CRP, age and left ventricular ejection fraction were independent
predictors for mortality (p<0.01), but not NYHA-class and gender (p>0.5).
Conclusions: CRP is an independent predictor for mortality and is significantly
related to the severity of CHF Furthermore, it allows to identify pts with an in-
creased mortality. Thus, CRP is an simple and reliable parameter for assessing
clinical outcome in pts with CHF.

1478 Comparative prognostic significance of plasma
aldosterone, BNP, norepinephrine and renin in 4305
patients with heart failure in Val-HeFT

R. Latini 1 , S. Masson 1 , I. Anand 2 , D. Judd 2 , M. Salio 1 , P. Cardano 1 ,
G. Tognoni 1 , J.N. Cohn 2 on behalf of the Val-HeFT Investigators. 'Institute
Mario Negri, Cardiovascular Research Dept., Milan, Italy; 2 University of
Minnesota, Minneapolis, United States of America

Background: Elevated plasma concentrations of several neurohormones (NH)
are related to increased mortality/morbidity in patients with heart failure (HF).
In most previous studies, the size of the sample has been insufficient to com-
pare the predictive value of different NHs. Val-HeFT evaluated the efficacy of
valsartan in 5010 patients with NYHA class II to IV HF, and measured several
NHs at baseline, providing an opportunity to examine this relationship.
Methods: Plasma aldosterone, {Aldo), brain natriuretic peptide (BNP), nore-
pinephrine (NE) and renin activity (PRA) were measured prior to randomiza-
tion. The risk ratio (RR) for, mortality and non-fatal morbid events(i.e. cardiac
arrest resuscitated, hospitalization for HF, IV inotropes or vasodilators for at
least 4 hours) was calculated for patients with baseline values >= vs < the
median, using a Cox proportional hazard model with baseline NH category as
a covariate. Data was analyzed for all patients independent of study group.
Results: Plasma concentrations of individual NHs were available for 4305 pa-
tients, with mean (±SD) age 63±11y, 38% in NYHA class III-IV, and mean
ejection fraction 27±7%. The risk ratios (RR) for individual NHs (>=median
vs. <median) are reported in the table. Patients with baseline NH concentra-
tions above the median had significantly higher risk of dying or having a non-
fatal morbid event over a mean follow-up of 23.0 months, when compared to
patients with NH below the median. BNP had the highest values for RR and
patients with baseline BNP >=97 pg/mL had a greater than 2-fold increase in
mortality and non-fatal morbid event.

RR (95% confidence intervals)
NH baseline median mortality non-fatal morbid events

Aldo 101 pg/mL 1.13 (0.98-1.30) 1.40 (1.21-1.63)
BNP 97 pg/mL 2.47 (2.12-2.87) 2.97 (2.53-3.49)
NE 394 pg/mL 1.74 (1.51-2.01) 1.59 (1.37-1.84)
PRA 5.3 ng/mL/h 1.44 (1.25-1.65) 1.27 (1.09-1.46)

Conclusions: Whereas all 4 NH are significant prognostic markers in HF,
plasma BNP provides the greatest distinction between high and low risk for
morbidity and mortality.
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1479 Prolonged survival and fewer readmissions: the
long-term effects of a home-based intervention in
chronic heart failure

S. Stewart, J.D. Horowitz. The Queen Elizabeth Hospital, Cardiology Dept.,
Adelaide, Australia

Background: Although post-discharge programs of care for patients with
chronic congestive heart failure (CHF) prolong event-free survival, reduce read-
missions and lower costs in the short-term, it is not known to what extent ini-
tially observed benefits persist in the longer-term, nor whether such programs
positively influence survival.
Methods: We prospectively studied the longer-term effects of a multidisci-
plinary home-based intervention (HBI) in a composite cohort of typically older
CHF patients randomly allocated to either HBI (n = 149) or usual care (n =
148) as part of two closely related randomized studies. As before, we used a
primary end-point of time to unplanned readmission or death (event-free sur-
vival) on an "intention-to-treat" basis. Other study endpoints included the total
number of unplanned readmissions and associated stay, health care costs and
all-cause mortality.
Results: During a median of 4.2 years of follow-up, the primary endpoint oc-
curred in 130 (87%) HBI vs 135 (91%) usual care patients. Median event-free
survival was more prolonged in the HBI group compared to usual care (7 versus
3 months: P < 0.01). Fewer HBI patients died during follow-up (56% vs 65%: P
= 0.06) and had more prolonged survival (median survival 40 vs 22 months: P
< 0.05) compared to usual care. Assignment to HBI was both an independent
predictor of event-free survival (RR 0.70: P < 0.01) and survival alone (RR
0.72: P < 0.05). Overall, HBI patients had 78 fewer unplanned readmissions
compared to usual care patients (397 vs 475-a mean of 0.17 vs 0.29 readmis-
sions/month: P < 0.05). HBI patients also had a shorter average length of stay
and were admitted to less expensives units. Despite more prolonged survival,
therefore, HBI patients had 1003 fewer days of readmission (3,123 vs 4,126 -
a mean of 1.2 vs 2.3 days/patient/month: P < 0.001) and the median total cost
of these readmissions per HBI and usual care patient, respectively, was $A325
vs $A660/month (P < 0.01).
As such, the cost of initially providing greater levels of health care to HBI pa-
tients (about $A600/patient) proved to be less than 10% of total cost-savings in
the longer-term ($A7000/HBI patient).
Conclusions: This is the first study to show that the beneficial effects of HBI
in reducing frequency of unplanned readmissions in CHF persist in the longer
term and are associated with prolongation of survival. These data provide fur-
ther compelling evidence for the application of this type program as part of the
gold-standard post-discharge management of CHF.

1480 Prevalence and prognostic role of anemia in patients
with heart failure in the IN-CHF Registry and the
Val-HeFT trial

A.P. Maggioni', R. Latini 2 , I. Anand 3 , S. Barlera 2 , L. Gonzini 1 , C. Opasich 1 ,

L. Tavazzi 1 , J.N. CohnI on behalf of Val-HeFT and IN-CHF Investigators.
'ANMCO Research Center, Florence, Italy; 2Mario Negri Institute, Milan, Italy;
3 VA Medical Center, Minneapolis, United States of America; 4 Fondazione S.
Maugeri, Pavia, Italy; 5San Matteo Hospital, Pavia, Italy; 6 University of
Minnesota, Minneapolis, MN, United States of America

Background: In the Framingham Study, anemia was an independent risk factor
for the development of heart failure (HF), and in SOLVD it was an important pre-
dictor of mortality. Moreover, correction of mild to moderate anemia has recently
been shown to improve HE In the present study we assessed the prevalence
and prognostic role of anemia in two separate populations: (a) relatively unse-
lected patients in clinical practice (IN-CHF), and (b) a more selected population
randomized to Val-HeFT.
Methods: There were 2411 ambulatory patients with HF that were monitored
prospectively in a community setting (IN-CHF), and 5010 patients randomized
in Val-HeFT. Anemia was defined as a hemoglobin (Hb) level < 11 gldi in
women, < 12 g/dI in men. Univariate and multivariate analyses were performed
separately in Val-HeFT and IN-CHF databases to evaluate the prognostic role
of anemia.
Results: In the IN-CHF registry there were 15.5% of patients with anemia as
compared with 9.9% in Val-HeFT In both databases patients with anemia were
older, had more severe functional impairment, higher ischemic etiology of HF,
greater serum creatinine and lower body mass index than patients without
anemia. In the IN CHF registry the one-year all-cause mortality was signifi-
cantly higher in anemic (25.8%) as compared to non-anemic (13.2%) patients
(p<0.0001), and anemia was an independent risk factor for 1 year mortality in
a multivariate analysis (RR 1.59, 95%Cl 1.19-2.13).
In Val-HeFT the all cause mortality during the follow-up period of 23.0 months
was significantly higher in anemic patients (29.6%) as compared to patients
without anemia (18.5%, p<0.0001). Even after adjustment for other factors,
anemia remained an independent predictor of mortality (26% higher than that
of non anemic subjects, RR 1.26, 95%CI 1.04-1.52).
Conclusions: These data confirm that anemia is common in HF patients in
the community. Lower incidence of anemia in clinical trials of HF is probably

because of exclusion criteria. In both populations, anemia remains an indepen-
dent predictor of mortality.

1481 Prevalence, characteristics and prognostic signficance
of anaemia in heart failure

S. Stewart', C. Berry 2 , J.D. Horowitz', J.J.V. McMurray 2 . 'The Queen
Elizabeth Hospital, Cardiology Dept., Adelaide, Australia; 'University of
Glasgow, CRI in Heart Failure, Glasgow, United Kingdom

Background: There are few data examining the clinical and prognostic signifi-
cance of anaemia in patients with chronic heart failure (CHF).
Methods: Using the unique Scottish Morbidity Record linkage scheme, we ex-
amined the prevalence, characteristics and prognostic significance of anaemia
in all patients with a first-ever admission for CHF (principal diagnosis) in Scot-
land during 1990-1995. We also specifically examined the relationship between
renal dysfunction and anaemia in a cohort of 291 CHF patients from Australia
and Scotland.
Results: During the period 1990-95 a total of 20,049 men and 22,664 women
were discharged for the first-time with a principal diagnosis of CHF in Scot-
land. A secondary diagnosis of anaemia was recorded in 2.8% (0.9% iron defi-
cient) of male and 4.5% (1.3% iron deficient) of female discharges. Non-specific
anaemia was the most common form of anaemia recorded. The strongest in-
dependent correlate of non-specific anaemia was a concurrent diagnosis of
renal disease - the adjusted OR (95% Cl) being 2.9 (2.1, 3.9: P < 0.001) in
men and 3.2 (2.5, 4.2: P < 0.001) in women. In the short term, a concurrent
coding of both iron deficient anaemia and non-specific anaemia was associ-
ated with a significantly better prognosis (P < 0.001 for all comparisons). The
adjusted risk of death within 30-days of admission associated with iron defi-
cient anaemia was 0.31 (0.18-0.53) in men and 0.39 (0.26-0.59) in women.
The equivalent adjusted risk for non-specific anaemia being 0.59 (0.44-0.79)
and 0.65 (0.52-0.79). Conversely, whilst the risk of death within 30 days to 2
years was equivalent for those patients with iron deficient anaemia, compared
to the rest, non-specific anaemia was associated with an adjusted increased
risk of death in both men (OR 1.36; P < 0.01) and women (OR 1.21; P < 0.05).
In the cohort of 291 CHF patients subject to greater scrutiny, we identified a
significant, inverse correlation between serum creatinine and haemoglobin lev-
els:in men the R squared was 0.05 (P < 0.001) for these two parameters and
in women 0.23 (P < 0.001) with higher creatinine levels being associated with
lower haemoglobin levels in this cohort.
Conclusions: Anaemia is prevalent in CHF patients presenting to hospital for
the first time. Non-specific anaemia is commonly associated with renal disease
with a strong correlation between higher creatinine and lower haemoglobin lev-
els. Whilst iron-deficient anaemia is associated with better survival rates, non-
specific anaemia is independently associated with higher mortality rates in the
medium-term.
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ASSESSMENT OF LEFT VENTRICULAR FUNCTION BY
TISSUE DOPPLER

1505 Local myocardial contraction characteristics in mitral
valve prolapse detected by colour tissue Doppler,
strain rate and strain imaging

N. Ozdemirt, C. Kaymaz 2 , M. Akgay 2 , C. cevik 2 , O. Karakaya 2 ,
0. Yncedere 2 , M. BilaloOIu 2 , M. Ozkan 2 . ' Kosuyolu Heart & Research
Hospital, Cardiology Clinic, Istanbul, Turkey; ZKosuyolu Heart & Research
Hospital, Cardiology Clinic, Ystanbul, Turkey

In patients with mitral valve prolapse (MVP) whether a local heterogeneity in
the systolic contraction related to papillary muscle (PM) tracking is contro-
versial. We aimed to assess local longitudinal contraction of LV and PM in
MVP using the individual curves of tissue Doppler velocity (TV) and velocity
time integral (TVTI), strain rate (SR), strain (epsilon), the time from R-wave to
the occurrence of compression/expansion cross-over (TCEC),and tissue den-
sity(TD). Study population comprised 25 patients with classical MVP(mean age
40±12).Curved M-mode data were obtained from apical views, and TCEC was
measured. Individual longitudinal curves of TV,TVTI, SR, epsilon and TD data
were extracted. Peak TV and TVTI were significantly higher for basal lateral
and septal LV segments compared with other segments and PM (p<0.01).
Moreover, both TV and TVTI curves revealed a significant midsystolic peak
in the mid lateral and medial LV segments, and a late systolic peak within the
PM (p<0.05). Late systolic TV peak (up to 10 times compared with baseline,
p<0.001) within the PM was found to be increased from PM base to chordal
insertion points (p<0.05). Distinctive mid and late systolic peaks related to mid
LV segments and PM were also evident in the SR and epsilon curves. Curves
extracted from mid and basal LV,and PM showed that SR was the highest at
late systole (p<0.001) and increased up to 8-10 times compared with baseline
(p<0.001).Epsilon curves revealed a distinct and late systolic peak lower than
initial peak values (p<0.05). Individual TD density curves also disclosed a sec-
ond late systolic decrease related to PM,mid and basal LV segments (p<0.05).
However, longitudinal TCEC curves from LV segments, and PM showed no lo-
cal difference (p>0.05).
In conclusion, individual TV,TVTI, SR, epsilon,and TD curves suggest that sys-
tolic contraction may offer spatial and temporal difference within the LV wall
and PM in patients with MVP. Results seem to be consistent with mid and late
systolic increase in local deformation related to papillary muscle tracking by
prolapsed mitral leaflets.

1506 Regional myocardial work index by strain Doppler
echocardiography and left ventricular pressure — a new
method for quantifying myocardial function

S. Urheiml, S.I. Rabben 2 , E. Lyseggen 2 , H. Skulstad 3 , H. Ihlen 3 ,

O.A. Smiseth t . 'Rikshospitalet, lnst.Surg.Research/Dept.of Cardiology, Oslo,
Norway;; 2Rikshospitalet, lnstSurg.Research, Oslo, Norway,. 3Rikshospitalet,
Department of Cardiology, Oslo, Norway

Background: There is need for better methods to quantify regional myocardial
function. In the present study we investigate the feasibility of quantifying re-
gional function in terms of a segmental myocardial work index as derived from
strain Doppler echocardiography (SDE) and invasive pressure.
Methods: In 6 anaesthetized dogs we measured LV pressure by micro-
manometer and myocardial longitudinal strains by SDE and by sonomicrometry.
The regional work index was calculated as the area of the pressure-strain loop.
Measurements were done during baseline, during intravenous volume loading
and during myocardial ischaemia. The figure shows representative pressure-
strain loops by the two methods. The area of the LV pressure-strain loop using
sonomicrometry was used as reference method.
Results: LV end-diastolic pressures at baseline, during volume loading and
LAD occlusion were 6.3 ± 1.1 (± SEM), 20.0 f 2.1 (P<0.01) and 6.4 ± 1.4
mmHg (NS), respectively. Volume loading increased the pressure-strain area
from 1.3 ± 0.2 to 2.4 ± 0.2 kJ/m 3 using SDE and from 1.5 ± 0.3 to 2.7 ± 0.3
kJ/m3 using sonomicrometry, and ischaemia caused a decrease to 0.4 ± 0.1
and 0.6 ± 0.2 kJ/m 3 , respectively. The regional work index by SDE correlated
well with sonomicrometry (y=0.70x + 158, r=0.80, P<0.01).

Conclusions: A regional myocardial work index can be estimated by SDE in
combination with LV pressure. This approach should be tested clinically, and
could represent a new method for on-line assessment of myocardial tissue via-
bility during invasive studies.

1507 Myocardial acceleration during isovolumic contraction
— Is it really a sensitive index of myocardial function?

E. Lyseggen 1 , S.I. Rabben 1 , H. Skulstad 2 , S. Urheim 1 , C. Risee 1 , H. Ihlen 2 ,
O.A. Smiseth . ' Rikshospitalet, Institute for Surgical Research, Oslo, Norway;
2Rikshospitalet, Department of Cardiology, Oslo, Norway

Introduction: Myocardial acceleration during isovolumic contraction (IVA), as
measured by tissue Doppler imaging (TDI), has been introduced as an index
of myocardial contractility. The present study investigates the ability of IVA to
reflect changes in regional myocardial function during global enhancement of
contractility and during regional myocardial dysfunction.
Methods: In 6 anaesthetized dogs we measured pressures, myocardial long
axis velocities by TDI (133-184 Hz), and segment lengths by sonomicrometry
(200 Hz). Peak IVA was calculated from the TDI data and the sonomicromet-
ric dimension data (from the positive IVC velocity spike). Measurements were
done during baseline, IV dobutamine, and at 3 levels of regional myocardial
ischemia (reductions in LAD flow).
Results: Dobutamine infusions increased LV dP/dt max by 121 ± 33% (± SEM,
p<0.05) and Doppler IVA by 3.3 ± 1.2 m/s2 (p<0.05). At ischaemia level 2
there was a marked reduction in systolic shortening by 80 ± 15% (p<0.05).
At ischaemia level 3 the segments became dyskinetic. (Figure). Doppler IVA,
and LV dP/dt max were unchanged at all levels of ischemia. Doppler IVA cor-
related with IVA by sonomicrometry (r = 0.67, p<0.01). IVA by sonomicrometry
occurred 26 ± 2 ms after start of IVC and at a LV pressure of 13.9 ± 0.8 mmHg.

Relation of ORS- and IVD-Shortening

Conclusions: Consistent with previous reports, myocardial acceleration during
isovolumic contraction reflected global changes in LV inotropy. However, IVA did
not reflect regional myocardial dysfunction during ischaemia. IVA occurred near
end-diastole, and one should consider if IVA may reflect LV end-diastolic wall
oscillations rather than intrinsic myocardial contractility.
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1508 Patients with a hypertensive response to exercise have
impaired systolic and diastolic function

P.M. Mottram, S. Yuda, R. Leano, T.H. Marwick. Princess Alexandra Hospital,
University Department of Medicine, Brisbane, Australia

Background: A hypertensive (HT) response to exercise predicts the develop-
ment of chronic hypertension and may represent an early sub-clinical stage of
the disorder. We sought whether subtle abnormalities of myocardial function
could be detected in these pts with sensitive new echo techniques.
Methods: The study included 52 subjects: 37 pts (age 55±1 Oyrs) with a HT ex-
ercise response (BP >210/105mmHg in males; >190/105mmHg in females),
normal LV ejection fraction and a negative stress ECG or stress echo and 15
age-matched controls with a normotensive exercise response. Assessment of
diastolic function utilized transmitral and pulmonary vein Doppler, flow propaga-
tion velocity (color M-mode) and mitral annular velocities. Mean values for cyclic
variation (CV) of integrated backscatter (IB), strain rate (SR) and peak sys-
tolic strain were averaged from individual segments using Color tissue Doppler
imaging (Vingmed System Five) in 3 standard apical views.
Results: Pts with a HT exercise response had mildly reduced exercise perfor-
mance compared with controls (Bruce protocol duration 8.5±2.7 vs. 10.2±2.2
min, p=0.04). LV mass index was similar, but resting BP was higher and some,
but not all, parameters of diastolic function were impaired in HT exercise re-
sponse pts (table). Peak systolic strain, SR, and CV, were significantly lower in
pts compared with controls indicating systolic dysfunction (table).

Controls HT Exercise Response p

Mean resting BP (mmHg) 86±6 104±16 0.0002
LV Mass Index (g/m2 ) 81.0±14.4 88.9±19.0 0.16
E wave Deceleration Time (msec) 201±24 223+34 0.028
Flow Propagation Velocity (cm/s) 79±17 64±22 0.024
CV (dB) 7.63±1.04 6.37±0.96 0.0001
SR (1/s) -1.97±0.25 -1.47±0.22 <0.00001
Peak Systolic Strain (%) -30.6±3.6 -25.7±3.4 0.00002

This difference in reduction of IB and strain parameters was equally apparent
in pts with and without a history of resting HT.
Conclusions: A HT response to exercise is associated with abnormalities of
myocardial function, even in the absence of a clinical history of hypertension.
Such abnormalities may represent early changes of hypertensive heart dis-
ease.

1509 "Pure" diastolic dysfunction: does it ever exist?

D. Vinereanu 1 , N. Florescu 2 , A. Tweddel 3 , M.R. Stephens 3 , M. Cinteza 2 ,

A.G. Fraser'. t Welsh Heart Research Institute, Cardiff, United Kingdom;
2 University Hospital of Bucharest, Cardiology Dept., Bucharest 5, Romania;
3 University Hospital of Wales, Department of Cardiology, Cardiff, United
Kingdom

"Pure" diastolic dysfunction is usually diagnosed when Doppler assessment of
transmitral flow is abnormal but the left ventricular (LV) ejection fraction (EF) is
normal. Transmitral flow reflects global filling, and it becomes abnormal once
>50% of LV segments have impaired relaxation. EF may be measured accu-
rately by planimetry, or it may be inferred from fractional shortening which mea-
sures only radial function. Longitudinal function, governed by subendocardial
fibres, is more sensitive as a marker of early changes in systolic function with
age or disease.
Aim: To investigate the correlation between global diastolic dysfunction and
regional (radial and longitudinal) systolic function.
Methods: Fifty subjects (15 with hypertrophic cardiomyopathy, 15 with hyper-
tension, and 20 normal subjects, of similar age, 38±10, 44±7, 39±12 years,
and EF, 65±8, 64±7, 66±6%) were studied by conventional and tissue Doppler
echocardiography. Global diastolic dysfunction was assessed from the flow
propagation velocity into the LV by colour M-mode (FPV), from the mean early
diastolic velocity of the mitral annulus (Etde), and from its ratio with the trans-
mitral E wave velocity (E/Etde); and global systolic function by measurement of
EF (Simpson's rule). Radial and longitudinal function were assessed separately
from the posterior wall (PLAX view) and from mitral annular velocities (mean of
4 sites - Stde, apical views).
Results: Global diastolic function correlates (r) with longitudinal systolic func-
tion (*p<0.01), but not with radial or global systolic function (table). From 25
patients with isolated diastolic dysfunction (FPV<45 cm/s or Etde<8 cm/s), 23
(92%) also had longitudinal systolic dysfunction (Stde<9 cm/s).

Systolic vs. diastolic LV function

Systolic function 	 FPV	 Etde 	 E/Etde

Longitudinal 	 0.41 * 	 0.65* 	 0.60*
Radial 	 0.09 	 0.04 	 -0.11
Global (EF) 	 0.04 	 0.12 	 0.05

Conclusion: Global "diastolic dysfunction" is strongly associated with a pro-
gressive decline in longitudinal systolic function. This suggests that "pure" di-

astolic dysfunction is diagnosed erroneously when systolic function is assessed
by old echocardiographic techniques. Tissue Doppler longitudinal velocities re-
veal more subtle changes of systolic function.

1510 Early diastolic mitral annulus velocity is superior to
flow propagation velocity in assessment of left
ventricular diastolic function

T. Paleeek, A. Linhart, J. Bultas, M. Aschermann. General teaching hospital,
Ilnd department of internal medicine, Prague, Czech Republic

Background: Pulsed wave tissue Doppler echocardiography (PW-TDE) and
color M-mode are novel Doppler methods used for left ventricular (LV) diastolic
function assessment. Until now only few studies compared accuracy of these
methods in the same series of patients.
Objectives: To determine the utility of PW-TDE and color M-mode parameters
in distinguishing abnormal LV diastolic function in patients with various cardio-
vascular diseases and to compare their discriminating power.
Methods: Early diastolic mitral annulus velocity (Em) determined by PW-TDE
and color M-mode flow propagation velocity (Vp) were measured in 86 male
patients with clearly defined LV filling pattern type by using standard Doppler
indices. Values of Em < 0,08 m.s-1 and Vp < 0,5 m.s-1 were considered to de-
tect abnormal LV diastolic function. Receiver operating characteristics (ROC)
curves of Em < 0,08 m.s-1 and Vp < 0,5 m.s-1 were compared by assess-
ing the areas under the curve (AUC), the sensitivity and the specificity were
calculated by using standard formula.
Results: A value of Em < 0,08 m.s-1 distinguished abnormal LV diastolic func-
tion with higher sensitivity and specificity than Vp < 0,5 m.s-1 (96% and 87%
vs. 73% and 84%, respectively). Comparison of ROC curves showed signifi-
cant difference between AUG on behalf of Em (p < 0,01). In stepwise multiple
logistic regression analysis, pseudonormal filling pattern and EF > 60% were
identified as significant predictors of Vp false negative results (p < 0,05).
Conclusions: Em appears to be superior to Vp in detection of LV diastolic
dysfunction. Vp fails to detect abnormal LV filling in particular in patients with
preserved LV systolic function and pseurlonormal filling pattern type.

EUROPEAN SOCIETY OF CARDIOLOGY LECTURE ON
CLINICAL CARDIOLOGY

1512 Long-term biventricular pacing reduces pulmonary
capillary filtration pressures. A study using carbon-11
acetate positron emission tomography

F. Braunschweig 1 , J. Sorensen 2 , A. Olsson 3 , H. von Bibra 1 , C. Linde 1 .

1 Karolinska Hospital, Dept of Cardiology, Stockholm, Sweden; 2 Uppsala
University, PET Centre, Uppsala, Sweden; 3Karolinska Hospital, Dept of
Physiology, Stockholm, Sweden

Background: Biventricular pacing (BiV) improves symptoms in patients with
severe heart failure and intraventricular conduction delay and has been shown
to acutely reduce ventricular filling pressures. Whether long term BiV reduces
the extent of pulmonary congestion is unknown. To investigate this, we studied
the first pass net lung retention rate of 11C-acetate as an index of the pul-
monary capillary filtration pressure.
Methods: Six patients (56±10y, EF 22±9%) with severe CHF due to ischemic
heart disease (n=3) or dilated cardiomyopathy (n=3), successfully treated with
BiV for at least six months, were assessed by 11 C-Acetate-PET first at baseline
(BiV "on") and after a 2 weeks treatment cessation (BiV "off"). Patients were
also evaluated by two-dimensional echocardiography, Brain Natriuretic Peptide
(BNP), the six minute walk test and a quality of life questionnaire (Minnesota).
Results: The rate of fist pass acetate-retention in lung tissue was significantly
increased when BiV was "off" as compared to "on" (0.039 ± 0.015 and 0.023
± 0.013 ml/min/ml respectively; p<0.05), indicating an increased pulmonary
congestion. In parallel, BNP (+69%, p<0.05) and the left ventricular enddias-
tolic diameter (+3 mm, p< 0.05) increased between "on" and "off". There was
a trend towards a decreased walking distance and QoL.

11-acetate lung retention BNP LVEDD 6'walk QoL
(ml/min/ml) log/I) (mm) (m) (score)

BiV "on" 0.023±0.013 110±100 69.0±13.3 517±349 16±8
BiV "off" 0.039±0.015 186±143 71.8±12.9 487±333 22±8
p-value p<0.05 < 0.05 < 0.05 ns . ns

Conclusions: This study shows for the first time, that pulmonary capillary filtra-
tion pressures and, thus, the extent of pulmonary congestion can be reduced by
long term biventricular pacing. This finding is in agreement with recent reports
on increased exercise capacity, quality of life and functional class by BiV.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



European Society of Cardiology Lecture on Clinical Cardiology / Computer demonstration 	 275

1513 QRS-complex shortening as predictor for
electromechanical restoration in heart failure patients
with cardiac resynchronization therapy (Cardiac
Resynchronization Therapy)

C. Butter, M. Schlegl, M. Schurr, E. Wellnhofer, E. Fleck. Deutsches
Herzzentrum Berlin, Cardiology, Berlin, Germany

So far there is diverging information about the value of QRS shortening to op-
timize left ventricular (LV) pacing site and AV delay in patients with congestive
heart failure and left bundle branch block undergoing electrical resynchroniza-
tion therapy.The aim of the investigation was to evaluate the correlation be-
tween QRS change and the change in the interventricular electromechanical
delay (IVD) measured by Doppler echocardiography.
Methods: 25 patients (QRS 180ms; EF 27%) were implanted with a CRT de-
vice suitable for either LV or biventricular pacing (BIV). Optimal AV delay was
determined invasively by the maximum increase of pulse pressure during the
implant procedure and/or confirmed by Doppler echocardiography according to
Ritter's method.The IVD's were assessed by the onset of pulmonary and aor-
tal flow either under sinus rhythm with intrinsic conduction or under different
pacing conditions (RV; LV; BIV). 12-lead-ECG was reported parallel and QRS
width averaged in II, V1 and V6 three times.
Results: The IVD under sinus rhythm with intrinsic conduction was
65±18.6ms. It was significantly reduced by LV pacing (-65%; p<0.001) and
BIV pacing (-45%; p<0.001), whereas RV stimulation does not change the
IVD (-8%;p=0.24). In contrast BIV stimulation showed the largest reduction
in QRS width (-8%;p=0.02). Neither LV (-3%; p=0.22) nor RV-pacing (-1,3%;
p=0.41)caused a significant change of QRS width. Only in a minority (n=3) was
QRS width reduced below 140 ms.

Relation of QRS- and IVD-Shortening

Conclusion: The largest reduction of IVD was achieved by LV pacing, whereas
the greatest reduction in QRS width was observed under BIV. No correlation
exists between QRS shortening and electromechanical restoration.
Therefore QRS shortening seems not to be a helpful tool to optimize cardiac
resynchronization.

1514 PATH-CHF II: Cardiac Resynchronization Therapy using
haemodynamically optimized univentricular pacing in
heart failure patients stratified by severity of
ventricular conduction delay

A. Auricchiot, C. Stellbrink 2 , C. Butter 3 , S. Sack°, J. Vogt 5 , A. Ramdat
Misiers, D. Bocker 7 , T. Pochet 8 on behalf of the PATH-CHF II investigators.
1 Univ Hosp, Magdeburg, Germany; 2 Univ Hosp RWTH, Aachen, Germany;
3German Heart lnst, Berlin, Germany; IUniv Hosp, Essen, Germany; 5Heart
Ctr, Bad Oeynhausen, Germany; 6/sala Klinieken, Zwolle, Netherlands; 7Univ
Hosp, Munster, Germany; 8 Guidant CRM, Diegem (Brussels), Belgium

The PATH-CHF II multi-center trial assessed clinical efficacy of cardiac resyn-
chronization therapy (CRT) using hemodynamically optimized univentricular
pacing in patients (pts) with mild to severe heart failure, with or without ICD
indication, who were prospectively stratified by severity of ventricular conduc-
tion delay.
Method: The design was a randomized controlled crossover (3 months CRT
on and 3 months off) with equal distribution of pts having QRS duration > 150
ms (Group I) or between 120 and 150 ms (Group II). 89 pts were implanted with

Results of Groups I and II

Endpoints Sequence Group I Group I Group II Group II
CRT No treatment CRT No treatment

V02p (ml/kg/min) A 15.6 t 3.6 13.0 ± 3.5 14.5 f 2.5 14.1 ± 2.4
B 15.6+2.8 13.6±3.1 15.3±3.4 15.0 ± 3.4

VO2at (ml/kg/min) A 10.5 t 2.5 8.9 ± 2.0 10.4 ± 2.0 9.9 f 2.0
B 10.8 f 1.4 9.4±1.4 10.0±2.5 10.0 t2.4

6 min walk (m) A 462±79 407± 117 413±81 411 ±60
448±69 	 411±61 	 488±93 	 479±68

QOL (score)	 A 	 24 ± 19 	 32 ± 27 	 22 ± 18 	 23 ± 23
B 	 17±13	 24±15 	 23±21 	 24±14

Sequence A: pts with active CRT during the first 3 month period. Sequence B: pts with active
CRT during the second 3 month period.

hemodynamically optimized univentricular VDD pacing (LV pacing: 86, RV pac-
ing: 3). Mean age: 60 ± 9 years, 59 males, mean LVEF 22 ± 8%, mean QRS
interval 156 ± 21 ms, NYHA class II/III/IV: 29/59/1. Primary endpoints were
peak oxygen uptake (VO2p), oxygen uptake at anaerobic threshold (VO2at)
and 6-minute walk distance. Secondary endpoints included quality of life (QOL)
score assessed by the Minnesota Living with Heart Failure questionnaire.
Results: The effect of CRT was significant for all endpoints for the whole pop-
ulation, as well as for Group I (p<0.05). Significance was not reached in Group
II for any endpoint.
Conclusions: The PATH-CHF II trial demonstrates significant clinical improve-
ment in mild to severe heart failure pts. Benefit associated with 3 months of
CRT depends on magnitude of baseline QRS interval. However, longer term
data are required to confirm these findings. Further analyses are also needed
to identify other parameters predictive of CRT benefit, especially in narrow QRS
patients.

COMPUTER DEMONSTRATION

1525 Comparison of different video compression algorithms
for angiographic data: a web based approach

W. Vocke 1 , T. Warns 2 , K. Kronberg 1 , J. Riesmeier 2 , M. Eichelberg 2 , M
S. Claus 2 , G-H. Reil 1 . 1 Klinikum Oldenburg, Kardiologie, Oldenburg,
Germany; 2Health Information Systems OFFIS, Oldenburg, Germany

Background: A compression of angiographic data is obligatory for Internet
based applications, e. g. telemedicine, due to the limited network bandwidth.
We developed a web based user interface to rate the image quality of different
compression algorithms.
Methods: The angiographic data set used for comparison consists of 10 coro-
nary angiograms each of them compressed with 8 different algorithms and 6
different compression ratios. In addition, each set contains the uncompressed
data as a reference. Compression algorithms used are JPEG (Joint Photo-
graphic Experts Group), JPEG 2000, 2 different MPEG (Motion Picture Experts
Group) implementations and 3 proprietary video streaming formats.
We designed a web based user interface to simultaneously display and rate
the individual angiographic cases (see table). The rater selects the minimum
quality required for diagnostic purposes by switching backwards and forwards
through the quality steps (resulting from the different compression ratios). The
results are stored in a database which allows for a graphical presentation and
additional statistical analyses.
Results: 10 physicians rated 490 films
— none of them had problems using the interface
— the rating took 43 min. on average (from 25 to 75 min.)
— rapid display of statistics, e.g. number of adequate JPEG films (see table, 8x
1:1, 24x 9:1, 48x 19:1, 14x 26:1, 4x 33:1)
— high volume raters (>2500 coronary angiographies) selected significantly
more high compressed images as adequate 55,8% vs 35,7%.

User interface and database result.

Conclusion: Our web based approach enables experts to compare different
compression algorithms, independently from where they reside. Therefore, it
is predestined for multicenter studies on medical image compression over the
Internet.
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1526 Quantitative three-dimensional intravascular
ultrasound: improvements towards (semi-) automated
border detection including the stent border

J. Dijkstra 1 , G. Koning 1 , J.C. Tuinenburg 1 , P.V. Oemrawsingh 1 ,

J.H.0 Reibert. } Leiden University Medical Center, Radiology, Leiden,
Netherlands; 'Leiden University Medical Center, Cardiology Dept., Leiden,
Netherlands

Background: IntraVascular UltraSound (IVUS) is a catheter-based technique,
which provides real-time high-resolution images of the arterial wall. The tech-
nique is used very often for clinical research studies to measure in-stent
restenosis. The technique is used often to monitor the stent placement or to
visualize in-stent restenosis. Automation of the boundary detection of the stent,
lumen, and vessel reduces the required analysis time and the subjectivity of
the manual tracing procedure. The three-dimensional reconstruction permits
an advanced assessment of the morphology.
Methods: The user is able to define the distal, proximal and main segment in
which the boundaries are detected. If a stent is present, the procedure starts
with the automated detection of the stent boundary. The detection method is
able to correct itself based on the expected location of the stent struts and uses
a three-dimensional model and the approximately circular appearance of the
stent. By on-line presenting the area data graphically, the user immediately gets
feedback about the quantitative results. Next the vessel and lumen detection
is performed, based on a combination of transversal and longitudinal contour
detection techniques using a model of the vessel and knowledge about the
morphologic structures. The possible errors easily can be corrected by minimal
user-interaction.
Results: In a set of 200 slices from different pullback series (acquired with
Boston Scientific and EndoSonics equipment) the automatically detected stent
boundaries were compared to manually drawn stent boundaries. The compar-
ison of the cross-sectional stent areas for the manually traced and automati-
cally detected boundaries resulted in an r-value of 0.99. In a set of 50 pullback
runs (acquired with Endosonics equipment) the entire stented segment was
analyzed automatically and the most distal and the most proximal slice in a
continuous series of slices containing stent struts was selected to assess the
stent length. The comparison of these distances with the original stent lengths
resulted in an average overestimation of 0.35 ± 1.42 mm by IVUS. The start
and end point of a stent are not well defined because the catheter moves in
and out the stent, due to cardiac motion.
Conclusion: Due to the flexible use of more than two longitudinal cutplanes
and the advanced knowledge-guided contour detection approach, the new
IVUS analysis system has proven to be suitable for clinical research studies.
The inclusion of the stent boundary will be very useful for in-stent restenosis
studies, e.g. the effect of drug-coated stents.

POSTER DISPLAY III

MODERATED POSTER SESSION III

P1527 Noncompaction of the ventricular myocardium in a
paediatric population: study up-date and
developmental considerations

C. Lilje 1 , V. Razek 1 , A. Muller 1 , C. Habermann 2 , F. Weiss 2 , J. Weil
 Univ.-Klinikum Hamburg-Eppendorf, Kinderkardiologie, Hamburg, Germany;

2 Univ.-Klinikum Hamburg-Eppendorf, Diagnostic Radiology, Hamburg,
Germany

Background: Noncompaction of the ventricular myocardium (NCVM) is a rare
developmental disorder defined by morphological criteria. The reported mor-
bidity and mortality is considerable.
Purpose: To evaluate the prevalence, associated cardiac features, and impli-
cations of NCVM in a pediatric population.
Methods: All patients consecutively examined by echocardiography at our in-
stitution between 9/1999 through 12/2001 were evaluated.
Results: 64 of 4.913 patients (1.3%) aged 3days-21 years were diagnosed. The
gender ratio was 0.83 (f:m). There was consistent affection of the left ventricular
apex (100%). Besides NCVM, 21 patients (33%) had a normal cardiac anatomy
while 43 patients (67%) suffered from congenital heart defects (CHD). Patients
with isolated NCVM were younger than CHD patients. In the first group, 12 pa-
tients (57%) had a dilated hypocontractile left ventricle. 2 patients died (4.7%).
In the CHD group, 4 patients (9.3%) had a compromised left ventricular func-
tion with dilatation. Morphologically, 37 patients (86%) had some kind of left
sided, 12 patients (30%) some kind of right sided obstruction. In all 8 patients
with VSDs there was affection of the muscular septum (100%). No atrioven-
tricular septal defect, transposition of the great arteries, or truncus arteriosus
communis was seen along with NCVM. Neither was NCVM seen in dilated car-
diomyopathy following myocarditis. Arrhythmia was found in 3 patients (4.7%),
thrombi and embolization in one each (3.1%).
Conclusion: NCVM appears to be more frequent than suspected. Conges-
tive heart failure is common, particularly along with isolated NCVM, while

other complications are rare. The coincidence of selected CHD associated with
NCVM is striking. Potential developmental implications are discussed. Fetal,
histo-pathological, and follow-up studies are sought.

P1528 Targeted disruption of the annexin 6 gene improves
resistance to hypoxia injury in the adult mice
cardiaomyocyte

G. Song I , T. Hawkins 2 , S. Moss 3 . ' University College London, Centre for
Cardiovascular Biology, London, United Kingdom; I University College London,
LMCR MRC, London, United Kingdom; I University College London, Cell
Biology, 1.0.0., London, United Kingdom

Annexin 6 is one of a family of Cat+-dependent phospholipid-binding proteins.
The function of annexin 6 is poorly understood, although it has been known
that annexin 6 acts as a regulator of intracellular Cat and other ion chan-
nels, and potentially as an ion channel of the cell. Annexin 6 has been shown
in vitro to have a modulatory effect on the SR calcium-release channel, car-
diac L-type calcium channel and Na*/Ca 2+ exchanger. To investigate the pos-
sible cardio-toxic and/or cardio-protective effects of annexin 6 in hypoxic con-
ditions, we examined lactate dehydrogenase (LDH) levels in myocytes isolated
from mice with targeted disruption of the annexin 6 gene (knockout, KO, n=6,
age=12 weeks) and wild type mice (WT, n=6, same age), as well as myocyte
live percentage. After isolation then eight hours hypoxia, LDH released by my-
ocytes from annexin 6 KO mice was significantly lower than that from WT an-
imals (0.442±0.031 vs 0.531±0.057, LDH injury index, KO vs WT, mean±SD,
P<0.01). Eight hours of reoxygenation after eight hours hypoxia further in-
creased LDH levels in both experimental groups, but the significant difference
between KO and WT mice remained (0.547±0.073 vs 0.633±0.024, P<0.05).
In the end of reoxygenation, percentage of live cells was markedly higher in
annexin 6 KO group compared to that in WT group (based on a 400-cell count,
44.75±2.99% vs 28.50±2.87%, P<0.01). These data indicate that the absence
of annexin 6 in the mice may improve myocyte viability and increases cell re-
sistance to hypoxic stress.
It has been reported that human end-stage heart failure is associated with de-
pressed annexin 6 in mRNA and protein levels. We have demonstrated that
mechanical properties and Cat extrusion and uptake are increased in my-
ocytes from the annexin 6 gene knockout mice. Taken together, these findings
suggest that the annexin 6 may play an important role as a negative regula-
tor, not only in intracellular Cat cycling and myocyte mechanics, but also in
protection of cardiomyocyte. The inhibition of annexin 6 may benefit cardiac
functions.

P1529 In vitro culture of muscle derived stem cells for
application in human cardiac regenerative therapy by
means of cellular cardiomyoplasty

J. Cosin-Sales 1 , A. Perez 2 , S. lnoges 2 , G. Rabago 3 , E. Alegria l , J. Barba,
J.J. Gavira l , J. Herreros 3 . 1 Clinica Universitaria de Navarra, Cardiology
Dept., Pamplona, Spain; 2 Clinica Universitaria do Navarra, Cellular therapy
area, Pamplona, Spain; 3 Clinica Universitaria De Navarra, Cardiovascular
Surgery, Pamplona, Spain

Animal studies as well as some preliminary clinical data suggest that transplan-
tation of autologous myoblast (cellular cardiomyoplasty) may result in improve-
ment of cardiac function after myocardial infarction. The purpose of our study
was to optimize and upgrade the in vitro culture of autologous myoblast for clin-
ical application. Muscle biopsies from 15 patients undergoing cardiac surgery
were obtained. Satellite cells were isolated by enzymatic digestion, culture in
Ham F12 media supplemented with human serum and without growth factors.
Cells underwent a preplating step on day +6 to deplete fibroblast from the cul-
ture. Muscle progenitor cells (myoblast) were identified by their expression of
NCAM (CD56), lack of expression of CD45 and the presence of desmin in the
cytoplasm by flow cytometry and immunohistochemistry. After preplating, the
percentage of CD56+/CD45- cells was 44.12% ± 1.44 (mean ± SEM) while the
percentage of desmin positive cells was (40% ± 1.1) (mean ± SEM, correlation
> 90%). Samples in which myoblast purity was below 30% were subjected to
a positive CD56 cell selection using magnetic immunobeads (MILTENYI). After
selection myoblast purity was always greater than 90%. Culture was continued
after cell selection. We assessed the effect of serum or plasma concentra-
tion, degree of confluence and the number of days in culture. We compare the
yield between samples with (group 1) and without (group 2) selection. Cell yield
(number of CD56 cells/gram of muscle) was not significantly different between
group 1 and 2 (53.1 x 106 ± 2.7 and 49.5 x 106 ± 4.3, respectively), but.there
were significant differences in percentage of CD56 cells (85.9 ± 2.1 and 36.3
± 7.6; p < 0.05). However, serum concentration below 10% resulted in a sig-
nificantly reduce cell yield. In conclusion, we demonstrate that enough muscle
progenitor cells can be obtained from a 5 grams muscle biopsy for cellular car-
diomyoplasty provided there is more than 10% of human serum. Cell selection
based on expression of CD56 antigen is a potential way to increase myoblast
purity and deplete unwanted fibroblast. The culture system has been scale up
for clinical purposes.
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P1530 Comparative effects of candesartan and enalapril on
left ventricular hypertrophy in patients with essential
hypertension: the CATCH study

C. Cuspidi 1 , M.L. Muiesan 1 , L. Valagussa 1 , M. Salvetti 2 , C. Di Biagio 3 ,

E. Agabiti-Rosei 1 , B. Magnani 1 , A. Zanchetti 1 on behalf of CATCH
investigators. IOspedale Maggiore, Clinica Medica e Terapia Medica, Milano,
Italy; 2 Clinica di Medicina Interna, Scienze Mediche e Chirurgiche, Brescia,
Italy; 3 Takeda, Rome, Italy; 4 University di Bologna, Istituto di Cardiologia,
Bologna, Italy

Background: A limited number of studies evaluated the effect of angiotensin II
receptor antagonists (AIIAs) on left ventricular hypertrophy (LVH) in comparison
with other anti hypertensive drugs,and no large study has compared AIIAs with
angiotensin converting enzyme inhibitors (ACEls).
Methods and Results: The CATCH (Candesartan Assessment in the Treat-
ment of Cardiac Hypertrophy) study was a multicenter prospective random-
ized double-blind trial comparing the effects of candesartan cilexetil (8-16 mg
o.d.) and enalapril (10-20 mg o.d.) with possible addition of hydrochlorothiazide
(12.5-25 mg o.d.) on echocardiographic left ventricular mass index (LVMI), in
239 hypertensives with LVH (LV mass index, LVMI > 120 g/m 2 in men and
>100 g/m2 in women). Two dimensionally guided M-mode echocardiograms
were carried out at screening (recruiting scan) randomization (baseline scan)
and after 24 and 48 weeks of treatment. Baseline and treatment echocardio-
grams were read at two central labs without knowledge of the scan time se-
quence.ln intention to treat (ITT) analyses (196 patients), systolic and dias-
tolic blood pressures (SBP,DBP) were significantly and equally reduced by two
treatments. Candesartan and enalapril reduced LVMI to the same extent,i.e. by
15.0, and 13.1 g/m2 (-10.9 and —8.4%), (p<0.001 for both). The proportion of
patients achieving normalization of LVMI was non-significantly higher with can-
desartan (36.3 vs 28.6%). Similar results were obtained in per protocol (PP)
analyses.Cough incidence was lower with candesartan (p<0.03).
Conclusions: CATCH is the first large study comparing the effects of an AIIA
and an ACEI on LVMI. Candesartan cilexetil was found equally effective as
enalapril in reducing SBP,DBP and LVMI in hypertensives with LVH, according
to both ITT and PP analyses.

P1531 1 Peroxisome proliferator-activated receptor gamma
activators inhibit mechanically-induced hypertrophy
in cardiac myocytes

K. Yamamoto, R. Ohki, U. Ikeda, K. Shimada. Jichi Medical School,
Cardiology, Tochigi, Japan

Background: Peroxisome proliferator-activated receptors (PPARs) are tran-
scription factors belonging to the nuclear receptor superfamily. PPAR gamma,
one of three members of PPARs, inhibits growth and migration in vascu-
lar smooth muscle cells. The natural prostaglandin D2 metabolite, 15-deoxy-
deltal 2,1 4-prostaglandin J2 (15d-PGJ2) and synthetic antidiabetic thiazolidine-
dione (troglitazone) are ligands for PPAR gamma. PPAR gamma mRNA is
present in cardiac myocytes; however, whether PPAR gamma affects cardiac
hypertrophy remains unknown.
Methods and Results: We investigated the effects of PPAR gamma activators
on cardiac hypertrophy in cultured neonatal rat cardiac myocytes. Cyclic 4% bi-
axial mechanical strain caused enlargement of the cardiac myocytes (1.3 ± 0.1
fold versus control, P<0.0001), but the PPAR gamma activators troglitazone
and 15d-PGJ2 (10 wM) inhibited this effect (troglitazone, -72%, P<0.0005;
15d-PGJ2, -88%, P<0.0002). [3 H]Leucine uptake was increased by 4% me-
chanical strain (1.9 ± 0.2 fold versus control, P<0.002), and this increase was
inhibited by troglitazone and 15d-PGJ2 in a concentration-dependent manner
(troglitazone, -52% at 10 µM, P<0.01; 15d-PGJ2, -70% at 10 µM, P<0.005).
Total cell protein was also increased by 4% mechanical strain (control, 164.3
± 11.9 mg/dish; strain, 265.5 ± 18.0, P<0.0002), and this effect was inhib-
ited by troglitazone and 15d-PGJ2 (troglitazone, -61%, P<0.005; 15d-PGJ2,
-72%, P<0.001). In addition, mechanical strain induced mRNA expression for
brain natriuretic peptide, but both PPAR gamma activators inhibited this effect.
Furthermore, both PPAR gamma activators inhibited the activation of nuclear
factor-kB (NF-kB) induced by mechanical strain. Pyrrolidine dithiocarbamate,
an inhibitor of NF-kB activation, inhibited strain-induced [ 3 H]leucine uptake (-
50% at 100 RM, P<0.05).
Conclusions: These results demonstrate that PPAR gamma activators inhibit
mechanically-induced cardiac hypertrophy in cardiac myocytes and suggest
that PPAR gamma activators may regulate cardiomyocyte hypertrophy via the
NF-kB pathway.

P1532 Superoxide production by left ventricular myocytes
in control and hypertrophied hearts

S.M. Bryant, C. Sears, Y.M. Kim, K. Channon, B. Casadei. University of
Oxford, Cardiovascular Medicine, Oxford, United Kingdom

Oxidative stress induced by an increase in vascular superoxide anion (02-
production has been implicated in the pathogeneses of cardiac hypertro-

phy and failure. However it is unknown whether 02- is generated from within
ventricular myocytes themselves and whether an increase in its production
is an early feature of myocardial pathology. In this study we have measured
NADPH-stimulate 02- production in left ventricular myocytes isolated from age
matched (8 week) Wistar (WKY) and spontaneously hypertensive rats (SHR)
rats, using lucigenin-enhanced chemiluminescence (5µM lucigenin), at 37°C.
Data are presented as mean±sem (n). NADPH elicited 02- production in a
dose-dependent manner (EC50; 53±1 µM). NADPH-stimulated 02- produc-
tion was not attenuated in myocytes pre-incubated with oxypurinol (100µM)
or rotenone (100µM) but was abolished by the flavoprotein-oxidase inhibitor
diphenyleneiodonium (100µM) and was quenched by tiron. Fig.1A shows that
the relationship between NADPH-stimulated 02- production and myocyte num-
ber is steeper in hypertrophied (SHR) than in control (WKY) myocytes (P <
0.05). Mean data for the slope (calculated for each experiment) shows that
NADPH-stimulated 02- production is increased by 58% in hypertrophy from
1.43±0.27 in WKY to 2.46±0.28 RLU sec'' per myocyte in SHR (P < 0.05, Fig
1 B). Qualitatively similar data were obtained in a murine model of isoprenaline
induced-hypertrophy.

Superoxide production in hypertrophy.

Conclusion: These data show for the first time that superoxide is released from
within rat ventricular myocytes. NADPH-stimulated 02- production is mediated
via a flavoprotein-containing oxidase (presumably NAD(P)H-oxidase) and is in-
creased in hypertrophy. These findings suggest a putative autocrine role for
superoxide in the control of cardiac function.

P1533 FKBP12 overexpression in isolated rabbit
cardiomyocytes enhances intracellular Cat+
transients, SR Cat content and contractility

T. Seidler', D. Zibrova', D. Reynolds 2 , C.M. Loughrey 2 , A. Kania',
H. Kugler', G.L. Smith 2 , G. HasenfuB'.'Georg-August University
Goettingen, Dept. Cardiology and Pneumology, Goettingen, Germany;
2 University of Glasgow, Inst. of Biomedical and Life Sciences, Glasgow,
United Kingdom

In heart failure, Cat* release from the sarcoplasmic reticulum (SR) is disturbed.
The FK506 binding proteins FKBP12 and FKBP12.6 coordinate function of SR
Call-release channels (RyR) in striated muscle. FKBP1 2.6 binds to the cardiac
RyR isoform (RyR2) and over-expression of FKBP12.6 in cardiac myocytes
diminishes Cat* leak via RyR2, increases SR Ca t* content and contractility.
Expression levels of FKBP12 in heart are considerably higher than FKBP12.6,
yet previous work suggested that FKBP12 does not associate significantly with
RyR2. To investigate this further, we have enhanced FKBP12 expression in
isolated rabbit cardiomyocytes using adenoviral gene transfer.
Successful overexpression was demonstrated by increased FKBP12 RNA,
and -protein levels using RT-PCR and Western blots. Contractility of iso-
lated rabbit cardiomyocytes was measured by video edge detection 48h post
adenoviral transfection. When compared to lacZ transfected myocytes (beta-
galactosidase control), FKBP12 over-expressing cardiomyocytes showed sig-
nificantly increased fractional shortening (FS) (by 12%) at a multiplicity of viral
infection (MOI) of 100 (2.1±0.2% vs 2.4±0.3%, respectively, n=12, p=0.04). In
separate experiments, intracellular Cat transients were monitored in Fura-2
loaded cardiomyocytes stimulated at 1Hz. No change in diastolic [Ca 2+] was
observed in the two experimental groups, but peak systolic [Ca 2+] was signif-
icantly higher in FKBP12 over-expressing cardiomyocytes (587±25nM) com-
pared to the lacZ control (482±28nM) group. Furthermore, the amplitude of the
Cat transient in response to 10mM caffeine was enhanced to a similar extent
(peak value 1181±44nM vs 1003±5OnM) indicating the increased contractility
is a result of enhanced SR Cat content.
Additional experiments were carried out on beta-escin permeabilised cardiomy-
ocytes perfused with 160nM Cat in a mock intracellular solution. Under these
conditions caffeine-induced Cat release was significantly greater in FKBP12
over-expressing cardiomyocytes when compared to IacZ transfected cells (caf-
feine integral = 0.7±0.1 µMs vs 1.6±0.1 µMs). This suggests that increased
SR content in response to FKBP12 over-expression is a result of direct effects
on cardiac SR function and challenges the current view, that FKBP12.6 is the
isoform that exclusively modulates RyR2.
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P1534 Mutations in the human muscle LIM protein gene in
families with hypertrophic cardiomyopathy

C. Geier', A. Perrot', C. Oezcelik', P. Binner 2 , T. Scheffold 2 , K. Hoffmann 3 ,

P. Nuernberg 3 , K.J. Osterziel 1 . 'Charite/Campus Buch & Virchow-Klinikum,
Kardiologie, Berlin, Germany; 2Herz-Kreislaufforschung, Institut f. Mol. & Kiln.,
Wuppertal, Germany; 3Max-Delbruck-Centrum, Gene Mapping Center, Berlin,
Germany

Introduction: Muscle LIM protein (MLP) is an essential nuclear regulator of
myogenic differentiation. Additionally, it may act as an integrator of protein as-
sembly of the actin-based cytoskeleton. MLP-knockout mice develop a marked
cardiac hypertrophy reaction and dilated cardiomyopathy. MLP is therefore a
candidate gene for heritable forms of hypertrophic (HCM) and dilated cardiomy-
opathy (DCM) in humans.
Methods: We evaluated 600 unrelated individuals (400 patients with DCM, 200
patients with HCM) using physical examination, ECG, echocardiography/TDI,
and heart catheterization. DNA was extracted from blood. The samples were
analyzed for mutations in the human CRP3 gene encoding MLP by polymerase
chain reaction, single strand conformation polymorphism analysis, and se-
quencing.
Results: We found 3 different missense mutations in 3 unrelated patients with
familial HCM, but detected no mutation in the DCM group and a control group
(n=200). All mutations predict an amino acid exchange. They affect highly con-
served residues in the functionally important LIM 1 domain which is responsible
for interaction with alpha-actinin and with certain muscle specific transcription
factors. Family studies revealed cosegregation of clinically affected individuals
with the respective mutations in MLP.
Conclusion: Our study provides evidence that mutations in the CRP3/MLP
gene can cause HCM.

P1535 Novel mutations in the beta myosin heavy chain
(P-MHC) and myosin binding protein C (MYBPC3)
gene are associated with dilated cardiomyopathy

J. Erdmann 1 , S. Dahmlow 2 , T. Knuppel 2 , C. Frommel 3 , C. Gille 3 , A. Elsner 2

R. Hetzer 2 , V. Regitz-Zagrosek 2 . I University Hospital Regensburg,
Cardiology, Regensburg, Germany; 2Deutsches Herzzentrum Berlin, Cardiac
and Thoracic Surgery, Berlin, Germany; 3 Charite, Institute of Biochemistry,
Berlin, Germany

Mutations in the i3-MHC and MYBPC3 gene have been reported to cause hy-
pertrophic cardiomyopathy (HCM). Recently, mutations in the p-MHC gene and
in the troponin T gene have been reported to cause dilated cardiomyopathy
(DCM). In order to detect novel mutations in sarcomeric genes that are linked
with DCM we screened the f3MHC and the MYBPC gene in 46 consecutive
patients with DCM.
Mutation screening was done with SSCP at 2 different temperatures. Compar-
ison with the wave procedure in 1000 PCR fragments yielded >95% sensi-
tivity for this approach. Mutations were confirmed by repeated sequencing of
independent PCR products. The effect on proteins structure was determined
with the STRAP: Editor for Structural Alignment of Proteins (Bioinformatics
2001:377) program.
In the fl-MHC gene, the two mutations Ala 223 Thr and Ser 642 Leu were found
in two young patients with severe DCM. They affect two highly conserved amino
acids. Nonpolar side chains are exchanged against uncharged polar groups.
The mutations are localized in the globular part (head) of the myosin molecule
situated near the surface but not on the solvent accessible surface. Considering
the effects of the mutants on the protein structure in comparison to all known
3-D-structures of myosin, including given sequence information, we conclude
that both amino acid exchanges will influence the local structure.
In the MYBPC3 gene, Asn 948 Thr occurs in a DCM patient and exchanges a
conserved AA. All three mutations were not found in 88 controls and not in 136
patients with HCM.
Thus, mutations in sarcomeric genes that are expected to modify protein struc-
ture and that have not been linked with HCM so far, are associated with DCM.
Causal relations must be established by family studies.
Reference: Gille, C. and Frommel, C. (2001). Strap: editor for structural align-
ments of proteins. Bioinformatics, 17, 377-378.

P1536 The human AT2 (+1675G/A) polymorphism influences
left ventricular structure in hypertensive males, but
not in females

M. Fischer', C. Hengstenberg', S. Holmer', V. Regitz-Zagrosek 2 ,

G.A.J. Riegger' , H. Schunkert' , J. Erdmann 1 . 1 University of Regensburg,
Medical Department II, Regensburg, Germany; 2Deutsches Herzzentrum,
Cardiac and Thoracic Surgery, Berlin, Germany

A polymorphism of the x-chromosomal human angiotensin II subtype 2 recep-
tor (AT2-R) gene (+1675G1A) was recently associated with LV hypertrophy in
young men with arterial hypertension, while in individuals without hypertension
no such relationship was documented.
The aim of this study was to reinvestigate the implications of the AT2 +1675G/A
polymorphism on LV structure in an independent population.
We used real-time PCR and melting curves on a LightCycler (Roche Molecular
Biochemicals) to genotype the +1675G/A polymorphism of the human angio-
tensin II receptor subtype 2 in a total of 1534 participants of an age-stratified
general population. LV hypertrophy was defined as a LV mass index (LVMI)
of >=131 g/m 2 in men and >=100 g/m 2 in women and hypertension as a
blood pressure >=160/100 mmHg. The overall frequency of the A and G allele
was 57% and 43%, respectively. The slopes of the regression lines correlating
systolic or diastolic blood pressure levels with septal thickness, posterior wall
thickness and LVMI were significantly steeper in male individuals carrying the
A-allele compared to the slopes in individuals with the G-allele (p<0.01). More-
over, septal wall thickness, posterior wall thickness and LVMI were significantly
higher in hypertensive men carrying the A-allele as compared to those with the
G-allele (p<0.01). In male hypertensive carriers of the A-allele prevalence of
LV hypertrophy was substantially higher than in carriers of the G-allele (27.1
vs. 2.4%, p<0.01). In normotensive men and in women there was no associ-
ation between LV hypertrophy and AT2 +1675G/A-polymorphism. Multivariate
analysis confirmed the polymorphism as an independent predictor of cardiac
hypertrophy related to pressure overload.
This study confirms the relation between the x-chromosomal AT2 +1675G/A-
polymorphism and LV hypertrophy in hypertensive men. No such association
could be demonstrated in women suggesting additional hormonal influences.

ATRIAL FIBRILLATION — ABLATION, MECHANISMS

P1537 Transveneous cryoablation of supraventricular
tachycardia including atrial fibrillation

L. Rodriguez', C. Geller t , H. Tse 3 , C. Timmermans', S. Reek 4 , K. Lee 3 .

'Academic Hospital Maastricht, Department of Cardiology, Maastricht,
Netherlands; 2Otto-von-Guericke University, Department of Cardiology,
Magdeburg, Germany; 3 Queen Mary Hospital, Department of Cardiology,
Hong Kong, China; °Otto-von-Guericke University, of Cardiology, Magdeburg,
Germany

Background: Radiofrequency (RF) catheter ablation is currently used in the
treatment of cardiac arrhythmias. Although the success rate is high for almost
all supraventricular tachycardias (SVT), this technique has some limitations in
safety and effectiveness for treating more complex arrhythmias. The aim of this
study is to report the acute safety and efficacy of a new cryoablation system
when used for the treatment of SVT, including the treatment of atrial fibrillation
(AF).
Methods: Forty-nine patients with SVT (age: 48 years; [23-76], male=38) were
enrolled in this study. Five patients dropped out of the study prior cryoablation.
The remaining 44 patients were treated with cryoablation (AF [n=22], atrial flut-
ter [n=1 5), accessory pathway [n=3], AV nodal reentrant tachycardia [n=2], AV
junction ablation for permanent AF [n=1], atrial tachycardia [n=1]). Cryoabla-
tion was performed with the CryoCor cryoablation system that uses a 10 Fr
catheter, a pre-coolong system and N20 as the refrigerant. Acute success was
defined as electrical block across the ablation site or line.
Results: The number of freezes applied varied according to the index arrhyth-
mia treated (1-34 freezes/patient). Acute success was 100% (23/23) for right-
sided procedures and 96% (20/21) for pulmonary vein isolation. Fifty-three out
of fifty-five PV(s) were isolated (2.5 PV/patient). The case of failed PV isolation
was complicated by persistent AF. The average and nadir catheter tip temper-
ature for right and left-sided procedures were similar and stable -75±1.63°C
and -80°C and -75±5.89°C and -78°C respectively. Procedure related compli-
cations included stroke (n=1), transient ST-T segment changes (n=1) and AV
fistula (n=1). There were no serious cryoablation related complications oracute
PV(s) stenosis.
Conclusions: This novel cryoablation system can safely and successfully treat
various types of SVT including AF. Despite of the high blood flow in the right
atrial isthmus and PVs, conduction block can be obtained at these sites with
cryoablation.
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P1538 Microwave isthmus ablation with a novel catheter

L. Karolyi 1 , S.G. Spitzer', B. Merkely 2 , L. Gellert, O. Kiss 2 , A. Laszik 3 ,

P. Sotonyi 3 . ' Institute of Cardiovascular Research, Electrophysiology,
Dresden, Germany; ZSemmelweis Medical University, Cardiovascular Surgery,
Budapest, Hungary; 3 Semmelweis Medical University, Forensic Medicine,
Budapest, Hungary

Application of microwave energy, using different prototypes of generators and
catheters (microwave antennas), has been considered more effective for the
creation of transmural lesions than radiofrequency energy. The aim of the study
was to test the safety and feasibility of creating linear lesions in the right atrial
isthmus using a new microwave catheter. Also, the dose-response correlation
of different energy settings on histopathological changes was studied. Ablation
was performed in eight open chest mongrel dogs (weight: 29 ± 8 kg) using a
2.450 MHz microwave generator with 35-50 Watts and a recently designed 9
F deflectable catheter with a 25 mm antenna. Linear lesions were created at a
mean maximum antenna temperature of 49 ± 3 °C. The catheter was placed
first in the cavotricuspid isthmus and than withdrawn to the inferior vena cava
until bidirectional block occurred. Bidirectional isthmus block was achieved in
five dogs delivering 1.8 ± 0.8 (min: 1, max: 3) ablations. A total of eleven isth-
mus lesions were created, with a mean length of 12.9 ± 6.3 mm and width of
5.9 ± 2.4 mm. The histological examination of the lesions are characterized by
haemorrhage, development of oedema, presence of focal fibrin thrombi in small
vessels, focal myocytolysis or hypercontraction necrosis. None of the 4 lesions
created by 35 watts were transmural, however 6 of the 7 lesions created by en-
ergy settings of 40-45-50 watts were transmural. Ventricular arrhythmias during
energy delivery were not observed. Coronary artery thrombosis or significant
catheter thrombosis were also not observed.
Conclusion: The lowest energy setting in this study (35 watts) was also able
to produce acute bidirectional block, but the lesion was not transmural and
characterized by oedema. This may be associated with a high recurrence rate.
Low energy and insufficient tissue contact were probably responsible for the
unsuccessful ablations. Based on these data, energy settings up to 40 watts
(maximum 50 watts) and application duration of approx. 90 seconds are rec-
ommended.

P1539 The addition of a pre -cooler allows a novel
catheter-based cryoablation system to obtain low and
stable temperatures

C. Timmermans', K. Scharnberger 2 , G.M. Ayers 2 , H.J.G.M. Crijns',
L.M. Rodriguez . 'Academic Hospital Maastricht, Cardiology, Maastricht,
Netherlands; 2 CryoCor Inc., San Diego, United States of America

Background: Studies using cryothermia (Cryo) to create myocardial lesions
have shown promising results. However, these earlier systems, when used for
tranvenous ablation in regions of increased blood flow, may be underpowered to
produce sufficient low and stable temperatures (T) needed to create permanent
lesions. The study purpose was to evaluate a new cryoablation system that
uses a pre-cooler to increase efficiency of catheter tip refrigeration.
Methods: The cryoablation system (CryoCor) consists of a 10-Fr catheter with
a 6.5 mm tip electrode and a console. It uses a gas primary refrigerant that
is pre-cooled (-35°C) to a liquid state by a secondary refrigerant. The primary
refrigerant then expands through a small orifice at the catheter tip to produce
the cooling effect. In 5 dogs right atrial isthmus (RAI) ablation was performed
with Cryo to test the ability of the system to achieve and maintain adequate
catheter tip T.
Results: All RAI were successfully ablated with 6 (see graphic) to 10 freezes at
3 to 5 sites. Nadir T was between -68 and -83°C (mean -75±1.6°C). T of -65°C
was reached 3±0.2 sec and nadir T 9±0.5 sec after onset of Cryo. Mean T
fluctuation during a freeze was 2.6±0.6°C.

Tip temperature during cryoablation.

Conclusion: The addition of a pre-cooler appears to overcome the issues as-
sociated with transvenous Cryo, namely the ability to achieve rapid, low and
stable catheter tip T.

P1540 Atrial natriuretic peptide before and after
cardioversion therapy in patients with chronic atrial
fibrillation

B. Wozakowska-Kaplon 1 , G. Opolski 2 , M. Janion 1 . t Wojewodzki Szpital
Zespolony, Oddzial Kardiologii, Kielce, Poland; -'Medical University of Warsaw,
Internal Medicine & Cardiology Dept., Warsaw, Poland

The treatment of patients (pts) with atrial fibrillation (AF) has improved signif-
icantly during the past decade, but most pts remain limited by symptoms and
recurrence of arrhythmia. The studies on neurohormonal remodeling in pts with
AF are becoming increasingly important. The results could possibly enhance
treatment of these pts.
The aim of this study was to determine plasma atrial natriuretic peptide (ANP)
concentrations in pts with chronic AF, one day before, the day after and 30 days
after electrical cardioversion (CV) therapy.
Methods: We attempted CV in 42 consecutive pts (30 men and 12 women),
aged 57±8 years, with chronic nonvalvular AF of duration 7±6 months. The
underlying heart disease was diagnosed as systemic hypertension in 20, is-
chaemic heart disease in 17, dilated cardiomyopathy in 3 and arrhythmia alone
in 2 pts. All these pts had good left ventricular function, with ejection fraction of
>50%. They were in controlled AF and with normalized blood pressure. Plasma
samples of ANP were obtained at rest: one day before, the day after and 30
days after CV therapy, and were prepared by refrigerated centrifugation and
stored until radioimmunoassay.
Results: CV was successful in 35 pts. However in 6 of the 35 pts, AF reap-
peared within 1 month. The control group comprised 11 pts, matched with age,
sex and concomitant diseases, and without AF. There were not statistical differ-
ences before CV in pt's characteristics between the group with successful CV
and unsuccessful CV or with recurrence of AF The mean baseline ANP level
was 58,5±15,7 pg/ml in the study group and 34,3±10,2 pg/ml in the control
group (p<0,01). The successful therapy reduced significantly the pretreatment
mean plasma ANP concentration from 58,5±15,7 to 31,4±15,0 pg/ml; p<0,01,
the day after CV, in the group of 35 pts. It remained stable for the next 30 days
(36,9±15,2pg/ml) in the group of 29 pts who remained in sinus rhythm, and
increased to 53,4±16,4pg/ml in the group of six pts who had recurrence of AF.
Plasma ANP did not change in the group of 7 pts with unsuccessful CV, one day
before, the day, and 30 days after CV: 60,2±10,7; 59,4±10,4; and 56,6±10,6
pg/ml, ns, respectively.
Conclusions: The plasma ANP concentration in pts with AF was significantly
reduced after successful CV and remained stable for a period of 30 days.

P1541 Evaluation of atrial propagation by electroanatomic
mapping in patients with idiopathic paroxysmal atrial
fibrillation versus control patients

R. De Ponti' , M. Tritto' , G. Spadacini , M. Lanzotti 1 , R. Marazzi , P. Abello' ,
F. Caravati 2 , J A. Salerno-Uriarte 2 . t University of Insubria, Dept. Cardiol
"Mater Domini", Castellanza, Italy; 2Fond. Macchi - University of lnsubria,
Dept. Cardiovasc. Sci., H Circolo, Varese, Italy

The aim of this study is to evaluate atrial conduction in pts with idiopathic parox-
ysmal atrial fibrillation (IPAF) by comparing electroanatomic propagation maps
on sinus rhythm of IPAF pts vs control (C) pts. After informed consent, 15 pts
were included in the study; 8 (8 M, mean age 40±11 yrs) in the IPAF group
and 7 (5M, 37±11 yrs) in the C group. In the IPAF group, pts had no frequent
ectopies triggering AF episodes,' no organic heart disease and they were on
stable sinus rhythm and off drug at the time of evaluation. In the C group, pts
had no history of atrial arrhythmias, no organic heart disease and underwent
an off drug electrophysiologic procedure for ablation of a left-sided accessory
pathway. Mapping was performed on stable sinus rhythm, in both atria, by an
electroanatomic mapping system (CARTO, Biosense-Webster, Inc.). Qualita-
tive and quantitative analyses of propagation maps were performed. A mean
of 110±22 and 87±20 mapping sites were acquired in the right (RA) and left
atrium (LA), respectively. The propagation duration was longer both in the RA
(106±8 vs 92±10 ms) and in the LA (103±18 vs 81±10 ms) in IPAF pts as
compared to C pts. Accordingly, also the atrial systolic time interval was longer
in the IPAF group than in the C group (136±20 vs 105±9 ms, respectively).
Particularly, a marked prolongation (mean value in the C group + 2 standard
deviations) of propagation was observed in the RA in 3 pts and in the LA in 4
pts. In addition, 4 pts showed a marked prolongation of the interatrial propaga-
tion over the Bachmann's bundle. No prolonged propagation was observed in
the C group.
In conclusion: these preliminary data show that a subset of pts with AF, even
in the absence of an organic heart disease, have an altered atrial conduction
on sinus rhythm, as compared to C pts. Electroanatomic mapping seems to be
able to identify different pattern of altered propagation.
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P1542 C-reactive protein and atrial fibrillation: evidence of
an inflammatory process in the initiation and
perpetuation of the arrhythmia

M. Acevedo', R. Corbalan 1 , L.A. Perez', S. Braun', D. Springmuller' ,
J. Pereira 2 , M.T. Lira', C. Navarrete 3 . ' Catholic University Hospital,
Cardiovascular Diseases, Santiago, Chile; 'Catholic University Hospital,
Thrombosis and Hemostasis, Santiago, Chile; I Catholic University Hospital,
Public Health, Santiago, Chile

Atrial Fibrillation (AF) is the most common sustained arrhythmia.The mecha-
nisms that contribute to the triggering and perpetuation of AF are still not fully
understood. We hypothesized that an inflammatory process can be involved in
the genesis and maintenance of AF. We determined C-reactive protein (CRP),
a marker of systemic inflammation, in patients with paroxysmal and chronic AF.
Methods and Results: We prospectively determined CRP plasma levels (im-
munoturbidimetric method) in 104 patients: 88 with non-valvular AF (50 with
paroxysmal and 30 with chronic AF) and 16 patients with valvular heart dis-
ease, and compared them with 20 normal subjects in sinus rythm matched by
age and sex. Mean age of the group was 66 ± 14 years old, 55 males. Forty-
six percent of the patients were > 70 years old, 51 % were hypertensives, 14%
diabetics and 34% had associated CAD and/or dilated cardiomyophaty. Seven
patients reported previous embolic events. Transesophageal echocardiography
showed 56% of patients with an enlarged left atrium (>45 mm), 54% with left
atrial echo contrast and/or presence of thrombus, and 12% with evidence of
systolic left ventricular dysfunction. CRP levels at entry were 1.1 ± 1.9 mg/dL
in the entire cohort, 0.6 ± 0.9 mg/dL in patients with paroxysmal AF, 1.7 ±
3.4 mg/dL in patients with chronic AF and 1.7 ± 2.1 mg/dL in patients with
valvular AF. CRP levels were significantly higher in all groups when compared
to a control group of 20 patients in sinus rythm (p = 0.001 entire AF, p = 0.01
paroxysmal AF, p =0.01 chronic AF and p = 0.03 valvular AF versus controls).
Overall, there was a trend for reduction in CRP levels after 30 days (p = 0.06).
The reduction was significant and more pronounced in patients with chronic AF
than paroxysmal AF (p = 0.03) and it was not related to use of antiplatelet and/
or oral anticoagulants agents after discharge or during the 30-day follow up.
CRP levels were significantly related to history of hypertension (p = 0.03) and
left atrial enlargement (p = 0.04) but not to age (p = 0.98).
Conclusions: This study provides evidence of the presence of an inflammatory
process that may be involved in the genesis and perpetuation of AF.

P1543 Characterization of paroxysmal and persistent atrial
fibrillation in the human left atrium

M. R. Karch, G. Ndrepepa, M.A.E Schneider, J. Dong, B. Zrenner. Deutsches
Herzzentrum Muenchen, Cardiology, Munich, Germany

Atrial fibrillation (AF) in the left atrium (LA) is poorly defined in terms of regional
differences in the degree of organization.
Methods and Results: The study population consisted of 21 patients (15 men
and 6 women; mean age 58 ± 9.4 years) with paroxysmal (10 patients) and
persistent (11 patients) AF Mapping of the LA during AF was performed with a
64-electrode basket catheter (Constellation® Boston Scientific) equipped with
a software to perform quantitative analysis of AF characteristics. Patients with
paroxysmal AF had longer AF cycle lengths (CL) and more pronounced re-
gional differences as compared with the patients with persistent AF A septal-to-
lateral gradient in the distribution of the AF CL, with the septal region showing
the shortest CL was observed. In total, AF CL in the LA in patients with per-
sistent AF were 20% shorter than in patients with paroxysmal AF. AF CL in the
coronary sinus (CS) were 21 % shorter in patients with persistent as compared
with patients with paroxysmal AF.
Compared with CL in the posterior wall of the LA, the CS CL were 26% and
29% longer in patients with paroxysmal and persistent AF, respectively. Type
I AF was dominant pattern in the anterior wall of the LA. In all other regions
of the LA in the paroxysmal and persistent AF groups the type III AF was the
most dominant pattern in the activation of the LA. The CS activation displayed
a higher degree of organization as compared to the posterior wall of the LA.
Conclusions: AF in the LA displays substantial regional differences in terms
of AF cycle lengths and the degree of organization (types of AF). Patients
with persistent AF have shorter cycle lengths and a higher degree of disorga-
nized activity than patients with paroxysmal AF Due to substantial differences
in terms of AF cycle lengths and the activation patterns, the CS does not reflect
the LA activity.

P1544 Upregulation of the atrial Na/Ca-exchanger in patients
with atrial fibrillation: correlation with atrial pressure
and the degree of heart failure

U. Schotten', M. Greiser 2 , D. Benke 2 , C. Stellbrink 2 , J.F. Vazques-Jiminez 2 ,

P. Hanrath 2 . 'Maastricht University, Dept. of Physiology (CARIM), Maastricht,
Netherlands; 2 University Hospital Aachen, Dept. of Cardiology, Aachen,
Germany

Background: Altered Cat homeostasis has been hypothesized to contribute
to the proarrhythmogenic substrate in atria of patients with atrial fibrillation (AF).
Increased likelihood of delayed after-depolarisations (DADs) mediated by the
Na`/Ca2+-exchanger (NCX) might contribute to this phenomenon. We studied
the NCX protein expression in right atria of patients with and without AF.
Methods: Using Western blot analysis we determined the protein expression of
the NCX in right atrial appendages of 88 patients. 7 Appendages were obtained
from organ donors, the other patients underwent: coronary artery bypass graft
surgery (CABG, n=28), mitral valve surgery (MVD, n= 31), or cardiac transplan-
tation due to dilated cardiomyopathy (DCM, n=22). The atrial NCX content was
related to the atrial rhythm and to the hemodynamic and clinical state of the
patients.
Results: In all underlying heart diseases the NCX was significantly upregulated
in patients with AF In addition, a higher NYHA class and an increased atrial
pressure were associated with an upregulation of the NCX.

NCX protein expression in right atria.

Conclusion: The high prevalence of AF in patients with a higher NYHA-class
suggests that an increased probability for DADs due to the upregulation of the
NCX might contribute to the proarrhythmogenic substrate in AF.

P1545 Right and left atrial initiation of atrial fibrillation:
three-dimensional atrial activation analysis

A. Filipecki', S. Saksena 1 , A. Prakash 2 . 1 Electrophysiology Research
Foundation, Passaic, United States of America; 'Atlantic Health System,
Cardiovascular Institute, Passaic, United States of America

The origin of atrial premature beats (APBs) and onset of spontaneous AF was
studied with 3-D non-contact and biatrial catheter mapping in 36 pts with re-
current, drug-resistant AF: Gp.1 - 16 pts had focal pulmonary vein (PV) or left
atrial (LA) triggers and Gp.2 - 20 pts had right atrial (RA) triggers. In all pts RA
or LA AF was initiated by a single beat-to-beat changing wavefront. In Gp.1 the
mean AF cycle length (CL) was 211±34 ms. In 10 Gp. 1 pts, a single LA wave-
front emerged into the RA in the high (n=4) or mid septum (n=6) and divided
into superior and septal RA wavelets (Fig.1). The superior wavelet activated the
lateral RA and the septal wavelet propagated craniocaudally and transversely
to fuse with the superior wavelet. In 6 Gp.1 pts, inferior septal breakthrough
was followed by caudocranial activation with a single RA wavefront. Mean RA
activation time in Gp.1 was 171±40 ms, with electrical quiescence present be-
tween successive AF cycles. In Gp.2 the mean AF CL was 239±41 ms, (p=.1 1
vs Gp.1). APBs initiated a single macroreentrant wavefront without electrical
quiescence between AF cycles, resulting in 2 or 3 daughter wavelets in 13 pts
(p=.10 vs Gp.1).

Conclusions: 1. Dynamic macroreentrant tachyarrhythmia initiated by focal
trigger precedes sustained AF in both atria. 2. Single septal breakthrough
wavefront and up to 2 daughters RA wavelets activates RA in LA onset of AF.
3. Continuous RA activation due to a single dynamic macroreentrant wavefront
often resulting in 2 or 3 daughter wavelets features RA onset of AF.
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I P154611nduction of apoptosis in atrial and Bcl-2 upregulation
in ventricular myocytes is a transient phenomenon in
persistent atrial fibrillation

R. Arnrner ", T. Aretz ', D. Keane 3, J.N. Huskln", 1Universitatsklinikum
Muenster, Cardiology Dept., Muenster, Germany; 2Massachusetts General
Hospital, Pathology Dept., Boston MA, United States of America;
3Massachusetts General Hospital, Cardiology Dept., Boston MA, United
States of America

Background: The cellular changes from electrical to structural remodeling in
persistent atrial fibrillation (AF) are not all known.
Methods: Myocardial samples were obtained from the hearts of 44 goats which
had undergone cardiac pacemaker (660ppm) implantation to induce AF in 31
goats for 2 to 430 days. Cardiac samples from the other 13 goats in sinus
rhythm (SR) were used as controls. Apoptosis was evaluated histo- and bio
chemically.
Results: Persistent AF for 3 months was characterized morphologically by
an up to 9-fold increase in atrial myocyte apoptosis (TUNEL staining, 0.27 ±
0.05% vs. 0.03% ± 0.01%, p<0.001) and biochemically by agarose gel elec
trophoresis and Western blots for Bax, Bc12,Cytochrome C, activated Caspase
3(p20); the percentage of ventricular myocytes labeled with Bcl2 was 5-times
higher for goats in AF than in SR (p<0.005). The percentage of apoptotic atrial
myocytes, but not fibrocytes, correlated with the duration of AF (p<0.05). Af
ter peaks of apoptotic myocytes, atrial volume increased. Patchy fibrosis in the
atrial wall (13±2% after 430 days) correlated with the duration of AF (p<0.05).
Glycogen accumulated in atrial myocytes over time. Goats in AF for 430 days
revealed apoptosis in atrial and Bcl2 expression in ventricular myocytes com
parable to baseline levels (ns.).
Conclusions: In this model, programmed death of myocytes increases within
60 to 180 days of AF, despite enhanced Bcl2 expression and prior to atrial
stretch and fibrosis. After 230 to 430 days the extent of apoptotic myocytes in
goats with AF is indifferent to SR. This transient phenomenon may contribute
to the progression of electrical and structural remodeling associated with AF.

IP154711ntraoperative radiofrequency ablation of atrial
fibrillation (IRAAF) study stopped after 386 pts.
treated because of significant complications

G. Hindricks 1, F.W. Mohr 2 , N. Doll 2 , U. Wetzel 1 , J. Gummert", E. Grebe 1,

P. Schirdewahn 1 , H. Kottkamp 1. 1University Leipzig Heart Center,
Electrophysiology, Leipzig, Germany; 2 University Leipzig Heart Center,
Cardiac surgery, Leipzig, Germany

Since July 1997 intraoperative radiofrequency ablation (IRAAF) of atrial fibril
lation (AF) was performed in 387 patients (pts.; 237 men, 150 women, mean
age 61 ± 10 yrs.) with paroxysmal (26%) or permanent (74%) AF. In all pts.,
contiguous left atrial (LA) lesion lines between the mitral annulus and the pu
lomonary veins were induced temperature-guided (60°C, unipolar energy ap
plication) with a hand-held ablation probe (Osypka). 129 pts. underwent the
procedure exclusively for the treatment of AF while in the other pts. IRAAF
was performed in combination with mitral valve surgery (163 pts.) or various
other types of heart surgery (95 pts.). Damage of the oesophagus following
the procedure was observed in 4 pts, (1%). The first pt. (no. 56) with this type
of complication developed fever and recurrent neurological symptoms 5 days
after surgery. Re-operation revealed perforation of the oesophagus and an fis
tula to the left atrium resulting in air embolism. Initially, it was believed that the
complication was due to mechanical perforation of the oesophagus by a tran
soesophageal echo probe. However, the intraoperative treatment concept was
also slightly changed: The lesion line between the left upper and right upper PV
was deployed more superior along the roof of the LA instead of posterior. How
ever, damage of the oesophagus occurred in 2 additional pts. (nos. 239 and
241). Histological analysis of the oesophageal lesion showed thermal damage
of the tissue thus proving direct effects of radiofrequency ablation. Prevention
of thermal damage of the oesophagus was then attempted by careful intraop
erative surgical separation of the oesophagus from the left atrium and by place
ment of a isolation scrub into the Sinus obliquus pericardii. However, although
all preventive efforts were made, perforation of the oesophagus occurred in an
additional patient (no. 382). This pt. also had to undergo surgical repair of the
oesophagus.
Conclusions: Intraoperative induction of linear lesions to the left atrium bears
the risk of severe damage of the oesophagus. Although this complication oc
curred rarely (1%), the IRAAF program was stopped because no effective pre
vention seems to be possible when radiofrequency is applied to the endo
cardium in unipolar fashion. This type of complications may also occur following
percutaneous left atrial ablation.
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I P154S1 Safety and efficacy of antiarrhythmic surgery using
cooled-tip radiofrequency ablation in patiens with
chronic atrial fibrillation

T. Deneke 1 , K. Karghi 2, P.H. Grewe 1, T. Lawo 1, F. Kuschkowttz ",
A. Laczkovics 2, B. Lemke 1. 1Bergmannsheil Bochum, Department of
Cardiology, Bochum, Germany; 2 Bergmannsheil Bochum, Cardio- Thoracic
clinic, Bochum, Germany

The original Cox-Maze procedure is a highly effective method to restore Sinus
rhythm (SR) even in patients with chronic atrial fibrillation (AF). Is a method ap
plying intraoperatively linear lesions using cooled-tip radiofrequency (RF) abla
tion effective and safe in treating chronic permanent AF in patients undergoing
open heart surgery?
Method: 93 patients (mean age 67 years, mean ejection fraction 61%, left
atrium 53mm diameter)) with chronic permanent AF (mean duration 54 months)
underwent open heart surgery (mitral valve replacement in 35, mitral valve
plasty in 12, coronary artery bypass in 22, aortic valve replacement in 10 and
combined procedures in 14) plus an additional modified maze procedure using
intraoperatively cooled tip RF ablation.
Results: The mean extracorporal circulation duration was 168 minutes and the
cross-clamp time was 101 minutes. The 30-day mortality was 2.1% (2/93). After
a mean follow-up duration of 15 months a cumulative rate of SR of 0.77 was
documented. Mode of conversion to SR was spontaneous in all but 1 patient
usually within the first 6 months after the procedure. Doppler-echocardiography
6 months after the procedure revealed (43 patients) biatrial contraction in 85%,
right atrial contraction in 13% and no atrial contraction in 2% of patients in SR.
Conclsions: Antiarrhythmic surgery using intraoperatively cooled-tip RF abla
tion is a safe and effective method to treat chronic permanent AF in patients
undergoing open heart surgery. SR can be restored in 77% of patients with vari
able indication for cardiac surgery and biatrial contraction can be documented
in 85% of these patients.

IP15491 Tissue temperature controlled radiofrequency
ablation

D. Bierbaum, O. Eick. Medtronic Bakken Research Center, Maastricht,
Netherlands

Background: During radiofrequency energy delivery catheter tip temperature
can be significantly lower than tissue temperature. We performed tissue tem
perature controlled radiofrequency ablation in vitro and evaluated the effects of
cooling, electrode-tissue contact and target tissue temperature on lesion size.
Methods: Pieces of porcine ventricle were immersed in a bath of isotonic saline
solution at 37° C. Radiofrequency energy was controlled by the tissue tem
perature as measured with a thermocouple needle placed 2 mm beneath the
ablation electrode. Radiofrequency power was delivered for 30 seconds and
limited to 50 w. A total of 81 radiofrequency ablations was performed with dif
ferent electrode-tissue contact forces (0.04 N, 0.36 Nand 0.67 N) and target
tissue temperatures (50°C, 60°C and 70°C) using either an irrigated (27 abla
tions, 20ml/min irrigation flow rate) or a non-irrigated ablation catheter. Twenty
seven non-irrigated applications were performed with fluid flow maintained by
the pump of the thermostat and another 27 applications Without flow. Every
combination was applied 3 times and the average values were used for evalu
ation.
Results: For tissue target temperatures of 50° C, 60° C and 70° C the lesion
volume for non-irrigated ablations was on average 21 ± 8 mrn", 45 ± 23 rnrn"
and 109 ± 45 mrn", respectively, requiring an average power of 6 ± 2 W, 10 ± 5
Wand 20 ± 9 W, respectively, to reach target tissue temperature. For irrigated
ablations the respective values for lesion volume were 12 ± 7 mm", 37 ± 20
mm3 and 92 ± 30 rnrn", respectively, with an average power of 8 ± 2 W, 10 ±
3 Wand 19 ± 9 W, respectively. The lesion size was in both application groups
not correlated to the electrode-tissue contact force. In the non-irrigated ablation
group the catheter tip temperature was on average 66 ± 13° C in the group with
fluid flow and 83 ± 13° C in the group without flow whereas the tip temperature
in the irrigated group was 33 ± 10 C on average. There was no difference in
lesion size between the group with fluid flow and those without.
Conclusion: Lesion size during tissue temperature controlled radiofrequency
delivery increases with increasing target tissue temperature and becomes in
dependent of flow and electrode-tissue contact. Irrigation of the catheter tip
electrode does not increase lesion size but avoids excessive heating of the ab
lation electrode. Our data suggests that a cooled tip ablation catheter with an
extractable needle allowing for tissue temperature controlled ablation may yield
reproducible and predictable lesions.
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P1550 Origin of electrical activation within the right atrial
wall: differentiation by electrogram characteristics
using non -conact mapping

T. Paul', M. Krol1 2 , T. Kriebel 2 , B. Windhagen-Mahnertz, B. Franzbach 2 ,

M. Zutz 2 , J. Tebbenjohanns 3 . 'Medical University of South Carolina, Pediatric
Cardiology, Charleston, United States of America; 2 Hannover Medical School,
Pediatric Cardiology, Hannover, Germany; 3Hannover Medical School,
Cardiology, Hannover, Germany

Background: Clinical data using the non-contact mapping system (Ensite
3000) in mapping and ablation of atrial ectopic tachycardia suggest that charac-
teristics of reconstructed unipolar electrograms may predict the origin of elec-
trical activation within the atrial wall (endocardial vs. myocardial vs. epicardial
origin).
Animals and Methods: In ten pigs (mean body weight 62 kg) pacing (600
msec, 2 msec, double diastolic threshold) was performed at the lateral high
right atrium, at the mid-posterior right atrium and at the lateral inferior right
atrium from the endocardium, the myocardium and the epicardium, respec-
tively. Activation was recorded using the non-contact mapping system. Recon-
structed unipolar electrograms at the location of earliest endocardial activation
assessed by isopotential maps were analysed systematically for differences in
morphology.
Results: see table.

Pacing site max. V dV/dt Initial R-wave

Endocardial -1.95±1.03 mV 377.5±250.7 mV/ms 5%
Myocardial -3.04±1.84 mV 798.22±860.4 mV/ms 56%
Epicardial -2.08±0.67 mV 440.8±401.6 mV/ms 58.3%
p <0.01 <0.01 <0.001

Presence of initial R-wave had a positive predictive value of a subendocardial
origin of electrical activation of 0.96. In addition, unipolar electrograms during
myocardial stimulation exhibited significantly higher max. voltage and a more
rapid dV/dt.
Conclusions: Morphology characteristics of unipolar electrograms generated
by non-contact mapping allow for discrimination of an endocardial versus an
subendocardial origin of atrial activation. Findings may be helpful in selecting
the appropriate mode of energy delivery during ablation procedures.

P1551 Upstream stimulation versus downstream
stimulation: arrhythmogenesis based on
repolarization dispersion in the human heart

F. Bode', P. Karasik 2 , H.A. Katus', M.R. Franz 2 . ' Universitaetsklinikum
Luebeck, Medizinische Klinik II, Lubeck, Germany; 2 VA and Georgetown
Medical Center, Cardiology, Washington DC, United States of America

Background: Induction of sustained ventricular tachycardia (VT) is often fea-
sible at one stimulation site while application of an identical pacing protocol to
another site fails to provoke VT. We tested the hypothesis that a dominant VT
induction site has shorter action potential duration (APD) and effective refrac-
tory period (ERP) than a non-inducing site, resulting in collision against longer
ERP ("upstream") as opposed to shorter ERP ("downstream', no collision).
Methods: Sixty-nine patients undergoing programmed stimulation for VT in-
ducibility had monophasic action potential recording/pacing catheters placed
in the right ventricular outflow tract (RVOT) and apex (RVA) simultaneously. At
basic cycle lengths of 600ms and 400ms, up to 3 extrastimuli were introduced
in 5-10ms decrements until ERP was reached. Upon completion of a drive cy-
cle at one stimulation site, it was repeated at the other site. A drive train that
induced VT was compared to a corresponding train at the other stimulation site.
Results: Thirty-eight patients had inducible VT, 9 exclusively by RVA pacing
and 9 exclusively by RVOT pacing. APD and ERP at the induction site were
significantly shorter (12±15ms, p<0.05 and 22±14ms, p<0.01, respectively,
at 600ms BCL) than at the non-induction site. The dispersion of repolariza-
tion between corresponding action potentials at the two sites was 58±41 ms
during baseline stimulation (S1) at the inducing site but only 37±23ms at the
non-inducing site (p<0.05). Extrastimulus application increased the dispersion
of repolarization at both sites (p<0.05). Dispersion reached a maximum of
75±45ms during VT induction, but only 53±33ms during extrastimulation at
the non-induction site (p<0.05 for intersite difference).
Conclusions: Site specificity of VT induction underscores the role of disper-
sion of repolarization and refractoriness in facilitating reentry arrhythmias. Up-
stream stimulation at a site with short repolarization produces larger dispersion
and facilitates VT induction.

P1552 Resynchronization of atrial compartments after
catheter maze with dual-site right atrial pacing

A. Filipecki 1 , S. Saksena 2 , A. Prakash 2 . ' Electrophysiology Research
Foundation, Passaic, United States of America; 2Atlantic Health System,
Cardiovascular Institute, Passaic, United States of America

Catheter right atrial (RA) maze procedure may be more effective in combina-
tion with dual site RA pacing (DAP). We analyzed P wave duration before and
after RA maze in 30 pts with refractory AF and in a subgroup (n=20) under-
going DAP after RA maze. 3-D non-contact mapping (NCM) was employed to
analyze RA activation patterns. Results: 30 pts, mean age 69±10 yrs, mean
LA size 42±9 mm, mean LVEF 43±12%, with cardiac disease (n=25) were
studied. NCM showed effectiveness of RA maze in all pts with distinct lines of
intraatrial block with anterior and posterior RA compartments. Prolonged atrial
activation in individual RA compartments was noted in all pts immediately after
the procedure. Mean P wave duration was 139±19 ms before RA maze and
increased to 161±24 ms after it (p<.001). P wave amplitude was also signif-
icantly reduced. Intraatrial reentrant tachycardias circulating around the linear
lesions or within a RA compartment were seen in 7 pts (23%). DAP produced
two distinct, simultaneous wavefronts in each RA compartment resynchroniz-
ing them and reducing P wave duration to 136±16 ms (p<.001). Global atrial
activation time was reduced by 10-30% (mean 18%).

ECG pre/post & isochrones of DAP post.

Conclusions: 1. RA maze significantly prolongs global biatrial activation time
and can promote macroreentrant arrhythmias in the atrium. 2. Antiarrhythmic
benefit of DAP after RA maze can be due to resynchronization of atrial compart-
ments, as well as collision of simultaneously paced wavefronts on both sides of
linear lesions.

P1553 Radiofrequency ablation of atrial arrhythmias after a
remote open-heart surgery: role of conventional and
CARTO mapping

A. Nabarl, C. Timmermans 2 , A. Medeirosz, K. Polymeropoulos 2 ,

S. Philippens 2 , H.J.G.M. Crijns 2 , L.M. Rodriguez'. 'Academic Hospital
Maastricht, Cardiology Dept., Maastricht, Netherlands; 2Academic Hospital
Maastricht, Cardiology Dept., Maastricht, Netherlands

Background: Considering the complex nature of the substrate after open-heart
surgery, conventional mapping for radiofrequency (RF) ablation of atrial arrhyth-
mias (AA) could be supplemented by CARTO electroanatomical mapping.
Methods: Mapping and RF ablation was performed in 19 patients (50±11
years, 11 women) having symptomatic AAs after a remote open-heart surgery:
valvular (n=8), atrial septal defect (n=9), Ebstein's(n=l) and Rastelli's (n=1) re-
pair. Only conventional mapping [pen-tricuspid (PT) Halo, His and coronary si-
nus catheters] was performed in 11 patients. CARTO was done, de novo (n=4)
or for the same (n=2)/a new (n=2) recurrent AA after previous RF ablation, in
the remaining 8 patients and as supplementary to conventional mapping.
Results: Linear ablation of the low right atrial (RA) isthmus for PT atrial flutter
(AFL): counterclockwise (n=7), clockwise (n=2), and previously documented
(n=1), was successful after conventional mapping alone in 10 patients (91%).
Conventional mapping failed to localize the AA and ablation was unsuccessful
in the remaining 1 patient. Activation maps generated using the CARTO system
showed, a clockwise PT (n=2), septal (n=2) and a double-loop (n=1) reentry in
5 patients. The AA cycle length was mapped almost completely (92%±1 1 %). A
voltage (scar) map alone could be obtained during sinus rhythm in 2 other pa-
tients. Conventional mapping had shown PT-AFL in these patients. An uncon-
ventional isthmus, between the scar and an anatomical barrier (superior/inferior
vena cava or tricuspid annulus), was ablated more often (n=5) then the low
RA isthmus (n=2). The ablated isthmus was anatomically the most convenient
(2.7±1 cm), but not the slowest conducting zone. Two focal atrial tachycardias
were seen in the remaining 1 patient. Ablation was successful in all 8 patients
(100%), although after a second CARTO procedure in 1 patient. After a follow-
up of 12±11 months, 2/18 patients (11%) ablated successfully had a same (1)
or a new (1) AA recurrence.
Conclusions: AAs after a remote open-heart surgery can be ablated success-
fully (>90%) with a low recurrence rate (11%). Despite an underlying scarred
substrate, PT-flutter circuits were frequent (72%). These could be mapped and
ablated successfully using conventional techniques. CARTO mapping helps to
uncover peni-scar reentry and guide ablation of unconventional isthmi.
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P1554 Use of CARTO to identify the critical isthmus in left
atrial macroreentrant tachycardia and to guide
successful ablation

M. Antz 1 , F. Ouyang 2 , M. Goya 2 , T. Vogtmann 2 , A. Schaumann 2 ,

D. Bansch 2 , K. H. Kuck 2 . 1 St. Georg Hospital, Cardiology Dept., Hamburg,
Germany; 2St. Georg Hospital, Cardiology, Hamburg, Germany

Right atrial macroreentrant tachycardia can be ablated with high success rates.
However, left atrial macroreentrant tachycardia (LAMRT) are less well under-
stood and ablation success is limited. We therefore investigated 19 pts (6 with
normal hearts and 13 with structural heart disease but none with left atriotomy)
with permanent left atrial macroreentrant tachycardia (LAMRT; cycle length
325±89 msec; range 205 to 510 msec).
Methods and Results: CARTO maps of the LA were performed during LAMRT
in all pts (223±50 points/map; range 115 to 345) and identified 1-4 electri-
cal silent areas or lines of double potentials per patient. In 16 pts 25 LAMRT
circuits (CL>=240 msec) were identified as single loops (n=6) or dual loops
(n=19) with the reentry propagating through an isthmus located between a PV
and a posterior electrical silent area/ line of double potentials (n= 6), anterior
electrical silent area/ line of double potentials (n=4) or roof line of double poten-
tials (n=1), between the mitral anulus and an anterior electrical silent area/ line
of double potentials (n=5), between two distinct anterior electrical silent areas/
lines of double potentials (n=6), between two roof electrical silent areas (n=2),
or between a posterior and a roof electrical silent area (n=1). Ablation targeted
an isthmus-width of 10.8±4.6 mm (range 4.0-21.6 mm) and maximal bipolar
atrial amplitude of 0.04-1.22 mV. A mean of 3.3±1.8 radiofrequency (RF) appli-
cations resulted in termination of the LAMRT and conduction block across the
identified isthmus in 16/16 pts. In contrast, the LAMRT circuit could not be iden-
tified in the remaining 3 pts with faster LAMRT (CL<=230 msec) due to multiple
electrical silent areas/ lines of double potentials or inability to identify >90% of
the reentry cycle length. During a mean follow-up of 1-31 months (median 15
months) LAMRT recurred only in 2/3 pts with failed ablation, while atrial fibrilla-
tion occurred in 3/16 pts in the successfully treated group and in 1/3 pts in the
failed ablation group.
Conclusions: High density mapping using CARTO can identify the reentrant
circuit in LAMRT. The location of the critical isthmus is variable, but usually
narrow and of low amplitude. Conduction block across the left atrial critical
isthmus can be achieved with few conventional RF applications resulting in
high success and low recurrence rates.

P1555 Feasibility of catheter cryoablation for ablation of
atrioventricular nodal reentrant tachycardia and
complete atrioventricular junction ablation

T. Neumann, N. Guettler, K. Kurzidim, J. Sperzel, H.-F. Pitschner.
Kerckhoff-Clinic, Department of Cardiology, Bad Nauheim, Germany

Background: Nowadays radiofrequency ablation is the standard procedure for
the ablation of tachycardias. In this study experiences with the recently de-
veloped catheter cryoablation are reported in patients with AV nodal reentrant
tachycardia (AVNRT) and for the complete AV junction ablation.
Methods: Cryoablation was applied to 26 patients, 20 with AVNRT. In 6 patients
with atrial fibrillation a complete AV junction ablation was carried out. The CCT.2
CryoConsole by CryoCath ® and the Cardiac CryoAblation Catheters Freezor®

3 and Freezor® 5 by the same company were used for ablation. In all cases
a cryomapping with a temperature of - 30°C preceded the cryoablation with
the temperature of - 75°C. During the cryoablation each application lasted 240
seconds.
Results: Acute success could be obtained in 18/20 patients with AVNRT. In two
patients the effect on the slow pathway was only temporary, so that the ablation
had to be finished with radiofrequency energy. In another patient a reversible
third degree AV block was observed. In one of the 6 patients with complete
AV junction ablation a complete AV block could not be achieved, so that the
ablation had to be continued with radiofrequency energy. In another patient a
second procedure with radiofrequency energy had to be carried out because
of a recovery of AV nodal conduction. Especially in patients with AVNRT and
running tachycardia cryomapping was useful for confirmation of a successful
ablation site. Another advantage of cryoablation is the stability of the catheter
position due to freezing of the tip.
Conclussion: Cryoablation is a promising alternative to radiofrequency energy
in the ablation of tachycardias, which so far has been applied in patients with
AVNRT and for complete AV junction ablation in our institution. A cryomapping
is useful to find a successful ablation site. Another advantage is the stable
catheter position due to freezing of the catheter tip.

P1556 Percutaneous cryoablation of = itero-septal and
mid-septal accessory pathway: a step-by-step
method

R. De Ponti 1 , M. Tritto 1 , G. Spadacini 1 , M. Lanzotti 1 , R. Marazzi 1 ,

P. Moretti 1 , N. Agostini 1 , J A. Salerno-Uriarte 2 . 1 University of Insubria, Dept.
Cardiol "Mater Domini", Castellanza, Italy; 2Fond. Macchi - University of
Insubria, Dept. Cardiovasc. Sci., H Circolo, Varese, Italy

Recently, percutaneous cryoablation (Cryo) has become available for ablation
of cardiac arrhythmias. This study describes a method for Cryo of accessory
pathways (APs) close to the normal atrioventricular conduction system, such as
antero-septal and mid-septal APs. To this aim, 7 pts (6 M, mean age 29±8 yrs)
were considered: 3 had a para-hissian, 2 an anterior para-septal and 2 a mid-
septal AP. In all pts a novel catheter for Cryo (Freezor 3, Cryocath Technologies,
Inc.) was used, in which the cooling effect of the tip electrode is obtained by ex-
pansion of fluid N20. Ablation was performed in sinus rhythm (4 pts) or AV
reentrant tachycardia (3 pts), according to the following protocol: 1) the most
suitable site was selected during mapping in sinus rhythm and/or tachycardia;
2) the firmest tissue/electrode contact was obtained by switching from the infe-
rior to the superior vena cava approach, if necessary; 3) test applications were
performed for 30 s with a progressive step-by-step decrease in the tip electrode
temperature from -30 to -75°C until AP conduction interruption was observed;
then, after further check for 20 s at the effective temperature, Cryo application
was performed at -75°C up to 120-240 s (para-hissian and mid-septa) APs)
or 240-480 s (anterior para-septal APs). At any moment during cooling, if any
sign of initial modification of conduction over the normal pathway (minimal A-
H interval prolongation, appearance of right bundle branch block, termination
of orthodromic AV reentrant tachycardia in the antegrade limb) occurred, cryo
had to be immediately interrupted. The test application interrupted AP conduc-
tion at -33±28°C (range 0 to -75°C) and Cryo was then continued according
to the protocol for 251±167 s (range 40-480 s). Due to cryoadherence effect,
the catheter never displaced during cooling, even when sudden changes in
heart rhythm occurred. In 2 pts, an initial modification of the conduction over
the normal pathway (15% A-H interval prolongation in one case and right bun-
dle branch block in another) was observed after 170 and 40 s and at -75 and
-40° C, respectively; these modifications rapidly reverted upon Cryo discontin-
uation. In all pts the procedure was successful with no complication; no pt had
recurrence in a 115±42 day (range 210-90 days) follow-up.
In conclusion: a step-by-step method for Cryo of antero-septal and mid-septal
APs is permanently effective and safe; initial modifications over the normal con-
dution pathway are reversible, if Cryo is timely interrupted; cryoadherence con-
tributes to safety in this critical area.

P1557 Unusual variants of accessory pathways with
wide-ranging atrial and ventricular insertions:
successful linear ablation within the coronary sinus

P. Schirdewahn, G. Hindricks, U. Wetzel, A. Dorszewski, C.H. Elsner,
H. Kottkamp. University Leipzig Heart Center, Electrophysiology, Leipzig,
Germany

Accessory atrioventricular (AV) pathways are usually described electrophysio-
logically and histologically as discrete cable-like muscle fibers with some de-
gree of terminal ramification. In many cases, singular energy applications are
sufficient for successful ablation. i
In 3 young patients (pts) (age; 4,14, and 18 years, respectively) with recur-
rent atrioventricular reentrant tachycardia (AVRT), invasive electrophysiologic
testing was performed. In all,cases, exclusively retrograde conduction over the
accessory pathways was present. Coronary sinus mapping during AVRT re-
vealed earliest retrograde atrial activation at the left inferior mitral annulus in
all pts. However, in one case, spontaneously changing activation sequences
were observed left inferior, and in the other 2 cases, earliest retrograde atrial
activation was recorded over a range of coronary sinus electrodes. Repetitive
energy applications to the presumed atrial and ventricular insertion sites were
unsuccessful in all cases. The recording of unusually big accessory pathway
activation potentials within the coronary sinus then led to ablation within the
coronary sinus. Step by step ablation within the coronary sinus, thereby placing
a linear lesion, allowed successful ablation in all cases. Coronary sinus ablation
was started left inferior, and in 2 cases, the final energy applications were done
in the coronary sinus ostium. In the remaining case, the accessory pathway
network extended to the right side and ablation was continued to the right infe-
rior area at the tricuspid annulus. Coronary sinus angiography revealed normal
findings in all pts. No complications were observed.
In rare cases of young pts with accessory pathways, wide-ranging ventricular
insertions can be observed extending from the left inferior mitral annulus to the
coronary sinus ostium or even to the right inferior tricuspid annulus. Placement
of linear lesions within the coronary sinus allows successful ablation of these
unusual accessory pathways along their left sided course extending towards
the coronary sinus ostium.
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P1558 Transcutaneous epicardial radiofrequency ablation
for treatment of posteroseptal accessory pathways
not achievable via the middle cardiac vein

L. Leite 1 , E. Arfelli 2 , V. Lima 2 , A.A.V. de Paola 2 .'Mayo Clinic, Cardiac
Electrophysiology, Rochester, United States of America; 2Federal University of
Sao Paulo, Clinical Electrophysiology, Sao Paulo, Brazil

Although radiofrequency ablation (RFA) provides complete cure for nearly all
patients with accessory pathways (AP5), epicardial course has been clearly
recognized as a possible cause of the prolonged or failed attempts.
Methods: A 57-year-old man presented with palpitations followed by syncope
and sudden cardiac death. His first ECG showed a pre-excited atrial fibrillation
(AFib), with shortest RR interval 01 210 msec. Clinic evaluation was unremark-
able. After 3-failed endocardial ablation procedures was attempted, and being
refractory to medical therapy, he underwent to epicardial ablation. Transthoracic
puncture was performed in the subxyphoid area under fluoroscopy guidance. A
7 Fr quadripolar catheter was inserted in the epicardial space through an 8 Fr
sheath for mapping and ablation. An endocardial catheter was positioned in the
middle cardiac vein (MCV) for simultaneous endocardial-epicardial mapping. A
ventricular electrogram (20 msec) and AP potential (30 msec) earlier than the
delta wave were recorded in the epicardial space. During the first RF energy
delivered in the epicardial space to the distal ablation catheter resulted in loss
of preexcitation in the third brat. After 45 minutes, coronary artery angiogra-
phy was repeated which showed no injuries. No complication was observed
in the procedure. After 8 months of follow-up the patient presented no further
supraventricular tachycardia and no recurrence of preexcitation.
Conclusion: Epicardial ablation of accessory pathways is feasible and may be
a useful alternative for AP with epicardial course not achievable via MCV.

P1559 The risk factors of atrial fibrillation in patients with
Wolff-Parkinson-White syndrome

L. Szumowski, F. Walczak, E. Kozluk, E. Szufladowicz, R. Kepski, Z. Jedynak,
A. Piatkowska, E. Bujnowska. Institute of Cardiology, Electrophysiology Lab.,
Warsaw, Poland

AF is observed more often in patients (pts) with WPW than in the general pop-
ulation. The aim of this research was to compare the differences between risk
factors of AF in pts with WPW and AF vs pts without AF.
Group and method: We analyzed 239 pts with WPW. Gr.1-81 pts with AF (23F,
age 43±15), gr.2-158 pts without AF (91 F, age 34±15) We analyzed risk fac-
tors such as: sex, age, syncope, atrioventricular tachycardia (AVT) rate, other
arrhythmia, CHD, HT, small and moderate mitral valve insufficiency (IM), other
diseases, echocardiography findings, number of accessory pathways (AP) and
its localization, effective refractory periods (ERP) of the atrium, ventricle, atri-
oventricular node and AP.
Results: In multifactoral analysis only sex, age and syncope were AF risk fac-
tors. In logistic regresion age, sex, syncope, CHD, HT and IM increased AF oc-
currence. Also in AF patients VF and AFI occurred more often and concealed
AP occurred seldom. In patients with WPW and AF there was a trend of more
left free wall (LFW) and right postero-septal (RPS) AP location. We did not
observe significant differences in AVT rate, other diseases, echocardiography
findings and refractory periods.

Sex Age Syn- VF CHD HT IM LAN AP Multiple AVT
cope retro AP rate

AF-81 pts 23F 34±15 35 11 13 21 40 67 9 19 210
No AF-158pts 91F 43±15 36 3 12 24 46 102 51 26 217
P 0,0001 0,001 0,001 0,002 0,04 0,04 0,01 0,04 0,002 NS NS

AP-accessory pathway, AVT rate-maximal rate of atrio-ventricular tachycardia, CHD-coronary
heart disease, F-female, HT-hypertension, IM - small or moderate mitral valve insufficiency,
LFW-left free wall AP localisation, pts-patients, retro-retrograde conduction only

Conclusions: 1. In pts with WPW age, sex (more AF in men), and syncope are
independent risk factors of AF.
2. There was significantly more VF in pts with WPW and AF than in the group
without AF.

SYNCOPE

P1560 Prevalence and triggers of syncope in young adults:
a questionnaire

K. Ganzeboom' , N. Colman 2 , J.B. Reitsma 3 , W. Shen, W. Wieling 1 on
behalf of The Dutch FAST group. 'Internal Medicine, 2Cardiology, 3 Clinical
Epidemiology & Biostatistics, Academic Medical Centre, Amsterdam,
Netherlands; 4 Mayo Clinic, Department of Internal Medicine, Rochester,
United States of America

Background: To learn more about the true prevalence of syncope in a young
healthy population we performed a descriptive study among the medical stu-
dents in the Academic Medical Centre. Our first study objective was to deter-
mine the prevalence of syncope in a young population, including the recurrence
rate. Other study objectives included the evaluation of the gender difference in
syncope and the evaluation of the triggers provoking syncope in young adults.
The main part of the questionnaire we developed consisted of questions about
the history of syncope, the frequency of syncope and triggers of syncope.
Results: The questionnaire was handed out to 395 students. Seventeen stu-
dents did not fill in their gender. The remaining group consisted of 254 (64%)
women and 124 (31%) men. The gender distribution is in accordance with the
overall ratio of female and male students in our curriculum. The median age for
female and male students was 21 years.
Of all 395 students 154 (39%;95%Cl 34-44) reported that they had experienced
at least one (episode of) syncope. The prevalence of syncope was almost twice
as high in women compared to men (47% vs. 24%; RR 1.9, 95%CI 1,4-2,7).
The mean age at which the first syncope occurred was not significantly differ-
ent between women and men (14.3 and 14.8 years respectively). Female as
well as male students mentioned a diverse range of triggers. Being in a warm
environment and prolonged standing was mentioned by respectively 47 (12%)
and 41(10%) students. Other frequently named triggers were pain, illness, al-
cohol and drugs, emotion, seeing blood, standing up, insufficient food intake
and tiredness. Many students marked a combination of triggers as the cause
of an episode of syncope.
Conclusions: Syncope is common in young adults. The majority of triggers
involved in syncope in young adults are mostly common daily activities and
circumstances.

P1561 Efficacy of correction of subclavian
stenosis/occlusion in patients with subclavian steal
and previous by pass internal mammary-IVA

S. Novo', F. Ferrara 2 , C. Amato 2 , F. Meli 2 , V. Cospite 2 . 1 University di
Palermo, Chair of Cardiovascular diseases, Palermo, Italy; 2 University,
Cardiovascular diseases, Palermo, Italy

Background: Steal syndrome and subclavian steal syndrome are a compli-
cation of atherosclerotic disease.Such syndrome have numerous anatomic
and clinical variations whose common haemodynamic characteristic is the
presence of haematic vertebral-subclavian.ln such conditions, a considerable
amount of blood is diverted from the cerebral area to re-occupy the upper
limb,and the quantity of blood used depends on both the stenosis level of
the subclavian artery in prevertebral area and the activity of upper limb.in the
last few years,episodes of subclavian steal had left internal mammary artery-
interventricular anterior artery (LIMA-IVA)bypass graft.The aim of this report is
the evaluate the efficacy of subclavian steno-occlusion corrective treatment in
surgical patients with a vertebral-subclavian haematic steal syndrome.
Methods: We observed 207 patients aged between 48 and 77 years who had
the LIMA-IVA bypass graft,through ecocolordoppler.Of these,31 patients turned
out to be affected by steno-occlusion of the homolateral subclavian artery.10
patients(group 1)had less than 30% of subclavian stenosis and showed la-
tent vertebral-subclavian steals;they were treated with acetylsalicylic acid and
ticlopidine. 7 patients (group 2) had 50% to 70% subclavian stenosis and pre-
sented an intermittent vertebral-subclavian steal;only 4 of these patients were
treated with angioplasty and stent application to the subclavian artery and 3
were treated with acetylsalicylic acid and ticlopidine.14 patients(group 3)had
more than 70% stenosis(1 1 patients)or total occlusion(3 patients)of the subcla-
vian artery and were treated with angioplasty and stent application or carotid-
subclavian bypass graft.All the patients were checked every three months for a
period of 5 years after the diagnosis.
Results: Ther first group of patients showed no angina and no sign of
subclavian restenosis.ln the second group only two patients, affected by
angina,showed subclavian restenosis at angiography and were again treated
with angioplasty and stent.ln the third group only one patient underwent further
angioplasty with stent for restenosis.
Conclusion: The results of this study showed that the subclavian steal
syndrome may be adverse event in patients subjected to LIMA-IVA bypass
graft.The identification of the haematic kind of steal is essential in an appro-
priate therapeutic approach.The study also indicated that steal syndrome can
cause the development of more serious symptoms which cannot be medically
treated.
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P1562 Diagnostic yield of supine and upright carotid sinus
massage in patients with unexplained syncope

D. Graf', J. Schlaepfer', M. Fromer', J. Metzger', A. Berger', E. Gollut',
L. Kappenberger' , E. Pruvot 2 . ' CHUV, Cardiology, Lausanne, Switzerland,
2 Case Western Reserve University, Heart and Vascular Research Center,
Cleave/and, United States of America

Carotid sinus hypersensitivity (CSH) as a cause of syncope (Sy) is frequently
underdiagnosed, and its prevalence in patients (pts) with unexplained syncope
(un-Sy) is unknown. The aim of the present study is to establish prospectively
the diagnostic value of supine and upright carotid sinus massage (CSM) in pts
with un-Sy referred to a syncope clinic.
Method: 317 patients (age: 53±20 y, female 46%) with 6 un-Sy on average
(range 1-200) have been consecutively included in a targeted work-up (WU).
Our WU started with a 20 min detailed interview, followed by a head-up tilt test,
and an upright and supine CSM. A CSM was considered positive when both
following criteria were met: 1) a pause 3 3 s (cardioinhibitory form, Cl), a drop
in systolic blood pressure (SBP) 350mmHg (vasodepressive form, VD), or both
together (mixed form), and 2) if the positive CSM appeared reasonably as the
cause for the spontaneous episodes of un-Sy.
Results: A CSM was performed in 89% (283/317)of the pts, and was con-
sidered diagnostic in 35% (99/283). The following CSH forms were observed:
VD in 61%, Cl in 17% and mixed in 22%. 77% (76/99) of the pts with a posi-
tive CSM were tested in both positions: the supine position alone was positive
in 5%, the upright position alone in 61%, while both positions together were
positive in 34% of the pts. 51% (39/76) of the positive CSM tested in both
positions reported symptoms, during the upright position in 75% or in both po-
sitions in25%, but never during supine CSM. Among the 39 symptomatic pts, a
vertigo was reported in 50%, a dizziness/pre-syncope in 48%, and a syncope
in 20%. One transient neurological complication (hemiparesia) was reported
in the 601 CSM (prevalence 0.17%) performed or in the 283 pts (prevalence
0.35%) tested. In the 99 pts with a diagnostic CSM, the decline in SBP was
significantly higher (42 vs 29 mmHg, p<0.01) and the increase in the RR inter-
val significantly smaller (1185 vs 161Oms, p<0.01) in the upright as compared
to the supine position. No difference was observed between the symptomatic
and asymptomatic pts with a diagnostic CSM.
Conclusion: In pts with un-Sy, the prevalence of CSH after a negative WU is
as high as 35%, with nearly 2/3 of VD form. Because symptoms were only re-
ported in the upright position, a negative supine CSM should be followed by a
supine test, especially if one considers to use the so-called "method of symp-
toms". Because of the low prevalence of complications, CSM can be safely
performed in both positions.

P1563 Recurrency of neurocardiogenic syncope is
independent of treatment

L. Cano', A. Madrid', A. Berruezo 2 , P. Cabeza 2 , J.M.G. Rebollo', E. Benitez
Rodriguez', C. Pihero 2 , C. Moroi. 'Ramon y Cajal, Arrhythmia, Madrid,
2Hospital Puerta del Mar, Cardiology, Cadiz; 3Alcala Univ., Medicine, Alcala,
Spain

Clinical predictors of recurrence in patients with neurocardiogenic syncope are
poorly defined and at the present time there is no optimal treatment that could
favorably influence the natural course of this common and threatening con-
dition. We have completed a retrospective analysis of the 417 subjects with
unexplained syncope that underwent a tilt table test (TT) from March 1994 till
June 2001. The mean follow-up period from the TT to the last interview was
47 ± 25 months and the mean age of the population under study was 38 ± 20
years, with a sligthly more frequent incidence of women (214, 51.3%) over men
(203, 48.7%). The TT was considered positive in 136 patients (32.6%), neg-
ative in 279 patients (66. 9%) and indeterminate in 2 patients (0.5%). Of the
136 positive TT, 19 (13.97%) showed a cardioinhibitor response, 56 (41.17%)
a vasodepressor response and 61 (44.85%) a mixed response. During the the
follow-up 275 (65.9%) patients had no recurrent events while 125 (29.9%) pa-
tients showed one or more fainting episodes and 17 (4.07%) patients were lost
to followup. The incidence of recurrent events was 0.9 ± 2.03 per patient -
year. Recurrence of syncope could not be predicted from the type of positive
TT response; it was recorded in 7 of the 19 patients with an inhibitory response
(58.33%), 11 of the 56 patients with a vasodepressor response (19.6%) and 22
of 61 patients with a mixed response (36.06%), P= 0.095. Recurrent syncope
was more frequent in patients with a mixed than in patients with a vasode-
pressor response (P= 0.04), but there was no significant difference when we
compare the patients with the mixed response and the patients with the car-
dioinhibitory response (P= 1.00), or this latter group and the patients with the
vasodepressor response (P=0.21). The records of 402 patients (96%) were
available for post-TT treatment analysis and we found that treatment had no
influence on recurrence of syncope. Thus, recurrent events were as frequent
in the 265 (65.9%) patients that received no treatment as in the 137 (34.07%)
patients that received treatment as a result of a positive TT (P= 0.06).
Conclusions: The TT seems to have a therapeutic effect itself. Our findings
suggest that the type of TT has no predictive power for the recurrence of neu-
rocardiogenic syncope. However, patients showing a mixed response on the

TT are more prone to suffer recurrent neurocardiogenic syncope. Finally, no
treatment seems to offer any significant protection against recurrent neurocar-
diogenic syncope.

P1564 Supraventricular tachycardias area frequent cause of
dizziness and syncope

B. Brembilla-Perrot, M. Nippert, A.C. Vangon, D. Beurrier, P. Houriez,
M. Andronache, O. Claudon. CHU Brabois, Cardiologie, Vandoeuvre, France

Dizziness/syncope is a frequent event in population without heart disease and
their causes remain difficult to elucidate. The objectives of the study were to
determine the diagnosis value of esophageal electrophysiological study for
the evaluation of sino-atrial and AV nodal conduction, for the induction of
supraventricular tachycardia and for the assessment of the mechanism of dizzi-
ness/syncope in patients with normal ECG and without heart disease.
Population and methods: 145 patients aged from 20 to 87 years, without
heart disease, with a normal ECG in sinus rhythm complained of dizziness and
syncope; 56 patients had also a feeling of palpitations or tachycardia associ-
ated with syncope; the patients had no significant arrhythmia on the 24 hour
Holter monitoring. Electrophysiologic study was performed during a consulta-
tion by transesophageal route: rate of occurrence of 2nd degree AV block dur-
ing atrial pacing and sinus node recovery time were measured; programmed
atrial stimulation using 1, 2 atrial extrastimuli were performed in basal state
and after infusion of 20-50 gg of isoproterenol; arterial blood pressure was
monitored.
Results: 1) study was negative in 43 patients (30%); 2) sinus node dysfunc-
tion was noted in 10 patients (7%); 3) vasovagal reaction reproducing sponta-
neous symptoms was provoked by isoproterenol infusion in 15 patients (10%);
4) sustained atrial fibrillation was induced in 22 patients (15%); 5) paroxysmal
junctional tachycardia was induced in 55 patients (38%). Patients with negative
study were more frequently females (64%)than males (36%) and were younger
than those with sinus node dysfonction or atrial fibrillation (respectively 44±21
years and 71±9, 63±14). Patients with vasovagal reaction were more fre-
quently males (59%) than females (33%)and were significantly younger than all
the other subgroups (36±21 years). The treatment was guided by these data:
advices, pace-maker,beta-blockers, antiarrhythmic drugs or radiofrequency ab-
lation of reentrant circuit were indicated according to the diagnosis and sup-
pressed syncope in all patients but 2.
Conclusion: esophageal electrophysiologic study performed during a consul-
tation was a safe, rapid and economic means to detect an arrhythmia in 60%
of patients complaining syncope, especially those with palpitations. Supraven-
tricular tachycardia clearly was an underestimated cause of dizziness and syn-
cope.

P1565 Comparison between the postural blood pressure test
and the head-up tilt test in patients with recurrent
syncope of unexplained origin

A. Schuchert, M.A. Aydin, C. Kretzschmar, G. Frost, T. Meinertz. University
Hospital Hamburg-Eppendorf, Department of Cardiology, Hamburg, Germany

The postural blood pressure test identifies patients with an orthostatic hypoten-
sion and the head-up tilt test is used to detect the neurocardiogenic reflex-
mediated origin of syncope. The aim of the investigation was to compare the
two tests in patients with recurrent yncope of unexplained origin.
Methods: The study included 48 out-clinic patients who were referred for a
head-up tilt test. All patients ynderwent a postural blood pressure test and sep-
arately a head-up tilt test. For the postural blood pressure test the patients stood
up for 5 minutes. A positive postural blood pressure test was defined by more
than 10 mmHg decrease of systolic blood pressure, by more than 5 mmHg de-
crease of diastolic blood pressure or by a drop of more than 5 bpm of the heart
rate. The head-up tilt test consisted of a drug-free stage with a 60-degree angle
of tilt for 45 minutes and a provocation stage with nitroglycerin.
Results: There were 25 patients with a positive (54 ± 17 years, male n =
11; 44%) and 23 patients (65 ± 4 years, male n = 13; 65%) with a negative
postural blood pressure test. The demographic data of the two groups were
not significantly different. Patients with a positive test had a history of 22 ±
69 syncope and patients with a negative test of 11 ± 13 syncope (negative)
syncope (not significant (ns). The patients had during the last 6 months 3.7 ±
5.7 (positive) and 2.1 ± 3.9 (negative) syncope (ns). A positive head-up tilt test
had 13 (52%) patients with a positive and 11 (48%) with a negative postural
blood pressure test (ns). The head-up tilt test became positive during the drug-
free state in 6 (positive) and 8 (negative) and during the provocation stage in the
7 (positive) and 3 (negative) pts (ns). The time until the head-up tilt test became
positive was 18 f 22 min (positive) and 12 ± 18 min (negative), respectively
(ns). During 28 f 10 months follow-up recurrent syncope had 8 (32%) patients
with a positive and 7 (30%) patients with a negative test (ns).
Conclusions: The postural blood pressure test had in patients with recurrent
syncope of unexplained origin no predictive value for a positive head-up tilt
test. The findings indicate that there is no close association between orthostatic
hypotension and vasovagal syncope.
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P1566 Results of shortened head-up tilt testing potenciated
with sublingual nitroglycerin in a large cohort of
patients with unexplained syncope

M. Perez-Paredes 1 , G. Baron-Esquivias 2 , J.A. Ruiz Rost, A. Pedrote 2 ,

D.M. Gimenez 1 , J.I. Vallee, A. Carnero 1 , M. Gonzalvez 1 . ' Hospital Univ.
"Morales Meseguer", Cardiology, Murcia, Spain; 2Hospital "virgen del Roclo",
Cardiology, Sevilla, Spain

Background: In spite of its clinical acceptance as a test to diagnose vasovagal
syncope, head-up tilt test (HUT) continues to be limited in use partly because
of the lack of a standardized test protocol and the lengthy duration of a com-
plete study. Recently, a new simplified and time-saving protocol, including the
sublingual administration of nitrogyicerin (NG) ("the Italian Protocol'), has been
proposed as standard method of HUT. In the present study we evaluated the
diagnostic value of HUT potenciated with NG on a large cohort of patients with
recurrent syncope of unknown origin.
Methods: 426 patients (230 men and 196 woman, mean age 44.6 ± 19.4
years) with recurrent syncope (mean 5.4 ± 7.2 events), no structural heart dis-
ease and normal baseline ECG were studied. We also studied 15 healthy vol-
unteers 8 men and 7 women, mean age of 43 ± 20 years. HUT was performed
at 600 for 20 minutes; if negative, 400 ig sublingual NG spray was given and
the test continued for a further 15 minutes. Blood pressure and cardiac rhythm
were continuously monitored.
Results: Sixty-one (14.3%) patients had a positive response during the initial
unmedicated phase; 365 (85.7%) had no symptoms and underwent NG test.
The mean time to syncope was 10.5 ± 5.7 min. After administration of sublin-
gual NG spray, another 194 patients (53.2%) had a positive HUT. The mean
tilt time for the NG positive patients was 4.7 ± 2.1 min. An exaggerated re-
sponse was ilicited in 27 patients (7.4%). Patients with positive baseline HUT
were younger (35.5 f 19.4 vs 46.5 ± 19.3; p < 0.001) and suffered more syn-
copal events (10.5 f 5.7 vs 4.7 ± 2.1; p < 0.001) that those with positive NG
HUT. No control subject had a positive reponse during the unmedicated phase.
Two (13.3%) subjects (mean age 43 ± 18 years, 1 man and 1 woman) had a
positive reponse to the NG test, 11 (73.3%) a negative response and 2 (13.3%)
an exaggerated response (mean age 46 ± 19 years, 1 man and 1 woman). The
total positivity rate was 60% with a specificity rate of 85.7%.
Conclusions: In patients with syncope of unknown origin, shortened HUT po-
tentiated with sublingual NG was found to be fairly sensitive and highly specific
in inducing vasovagal responses.

P1567 Situational syncope: prevalence, response to head-up
tilt testing and follow-up

D. Leftheriotis, E.G. Livanis, P. Flevari, G.N. Theodorakis, E. Zarvalis,
F. Kolokathis, D.T.H. Kremastinos. Onassis Cardiac Surgery Center, B'
Cardiology, Athens, Greece

The prevalence of situational syncope (SS) among patients (pts) with neurally-
mediated syncope (NMS) is not fully investigated. Additionally, the rate of pos-
itive response to head-up tilt testing (HUT) in pts with SS and their follow-up
(FU) have not been studied in detail. The aim of this study is to further eluci-
date these issues.
Methods: We prospectively studied 121 pts (mean age 42±17 yrs, 51 men and
70 women) with history of recurrent NMS. They had normal electrophysiologi-
cal study and they were free of structural heart disease. Before study inclusion,
they underwent a HUT (60° tilting for 30 min and if negative, isoproterenol infu-
sion) and then, they were followed-up for 6 months. Pts with VVS were treated
with propranolol, while pts with SS were advised to avoid the trigger event. The
prevalence of SS among the study population was assessed. For each pt we
compared the number of syncopal spells (sync) during the last 6 months before
study inclusion with that during FU.
Results: In a total of 121 pts with NMS, 28% had SS. Their syncopal attacks
were associated with meal (15 pts, 44%), micturition (14 pts, 41%), defecation
(3 pts, 9%), cough (1 pt, 3%) and swallowing (1 pt, 3%). The remaining pts
(72%) had VVS. The response to HUT and the number of sync before and
during FU were similar in pts with SS and VVS (p:NS). Ten out of the 34 pts
with SS (29%) had also experienced occasional episodes of VVS. They had
similar response to HUT and prognosis to those without VVS attacks (p: NS).

number of pts positive HUT sync last 6 months sync during FU

VVS 87 (72%) 37 (43%) 2.2±0.4 0.2±0.3
SS 34(28%) 16147%) 2.1±0.4 0.1±0.3
(mean values + SD).

Conclusions: In our study, pts with SS constituted a considerable proportion
of pts with NMS. Although SS and VVS may differ in the mechanism of sync,
they had similar response to HUT and similarly benign prognosis. Furthermore,
the coexistence of occasional VVS episodes in pts with SS was not associated
with a higher rate of positive response to HUT or worse natural history.

P1568 Clomipramine infusion during tilt to imply the
neurocardiogenic origin of syncopes and
presyncopes of unknown etiology

R. Carlioz, J. Deroche, E. Perrier, P.A. Leduc, G. Quiniou, P. Graux,
G. Lambert, J.P. Burlaton. Hopital percy, Cardiology, Clamart cedex, France

Clomipramine (CP) was recently proposed as a new drug challenge during tilt
test (T) for the diagnosis of neurocardiogenic syncope (NCS). The aim of this
study was to prospectively evaluate the diagnostic accuracy for NCS of two T
strategies in 477 consecutive patients (pts) [mean age (m.a): 47.8 ± 23.5 years;
male: 288 (60.4%)] with syncopes (S)/presyncopes (PS) of unknown etiology
after negative clinical and non invasive investigations.
Methods: Group A: the first 319 patients (pts) [192 (60.2%) male; m.a = 49.7 f
23 years] were tilted at 60° for 30 minutes (min), then for 15 min with 2 µg/min
isoproterenol infusion rate. Group B: the following 158 pts [ 95 (60.1%) male;
m.a = 43.1 ± 24.6 years] were tilted at 60° for 20 min with 5 mg CP infused
during the first 5 min of T. S/PS with bradycardia/asystole and concomitant fall
in blood pressure were considered as positive (+) response for NCS.
Results: There was no significant difference between group A/B in age, sex-
ratio, S [239 (74.9%) versus (vs) 112 (70.9%) pts], mean number of events per
pt (5.7 ± 10.3 vs 3.7 ± 6.2), concomitant drugs [116 (36.4%) vs 69 (43.8%) pts],
past history [diabetes = 9 (2.8%) vs 4 (2.5%) pts; hypertension = 62 (19.4%) vs
25 (15.8%) pts].T was positive in 99(31.1%) pts for A group and 101 (63.9%) for
B group. T (+) ratio was identical in pts < 35 years [A group = 40/119 (33.6%);
B group = 41/60 (68.3%)].
Conclusion: CP during T increases significantly the accuracy of the test for
NCS diagnosis. If previously reported specificity (87 to 94%) was confirmed,
CP-T might be the most valuable tool in the evaluation of pts with S or PS of
unknown etiology.

P1569 The first recurrence of syncope within 1 month after a
positive head-up tilt table test result predicts
syncopal freq. in the long-term follow-up

A. Jovic, M. Borcilo, A. Knezevic, D. Zekanovic. General Hospital Zadar,
Cardiology, Zadar, Croatia

Background: There are some clinical observations that vasovagal syncope
shows predictable variations in frequency, often in the form of "clustering of
events". However there were some indications that timing of the first syncope
after positive head-up tilt table test (HUT) could predict the frequency of the
events thereafter.
Objectives: The aim of this study was to determine whether the first recurrence
of syncope within 1 month after positive HUT result, in the patients tested for
suspected vaosovagal or syncope of unknown aetiology, predicts the incidence
of syncope during long- term follow-up.
Methods: Eighty patients (43M, 37F, median age 48 years) with syncope, and
positive basal tilt-table test according to Westminster protocol, or combined-
"hybrid" test with isoproterenol/NTG, were included in this study. Patients with
at least one syncope spell after a positive HUT were followed up for up to
8 years (mean 50 ± 18 months). The time from tilt table testing to the first
recurrence of syncope was correlated.
Results: Patients who had the first syncope within 1 month of tilt testing, had
significantly more spells during follow up (median 14 > 4 spells, t-4.0 p <
0.00015). Compared with patients who fainted for the first time one month af-
ter testing, the syncope rate or spell frequency was significantly higher as well
(0.70 spells/month vs. 0.20 spells/month).
Conclusions: The time to the first recurrent syncope predicts the frequency of
sycopal attacks after a positive tilt table test result.The patients with fisrt rec-
curence within one month have significantly higher rate of episodes thereafter
in longterm follow-up period. This could have important role in managing pa-
tients with vasovagal syncope, especially according timing and mode of treat-
ment.
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P1570 Thromboembolic complications after cardioversion of
atrial flutter in comparison to atrial fibrillation

K. Seidl, H. Schwacke, M. Rameken, A. Brandt, M. Vater, R. Zahn,
C. Kilkowski, J. Senges. Klinikum Ludwigshafen, Cardiology Dept.,
Ludwigshafen, Germany

Aim of the prospective single center observational study was to evaluate the
thromboembolic risk after electrical cardioversion in 386 patients (pts) with
atrial flutter (73% male, mean age 63 ± 12 years, organic heart disease 48%,
atrial hypertension 43%, diabetes mellitus 14%, left atrial diameter 41 f 8 mm,
history of stroke 4%) compared with the thromboembolic risk in 1269 pts with
atrial fibrillation (74% male, mean age 63 ± 10 years, organic heart disease
57%, atrial hypertension 54%, diabetes mellitus 12%, left atrial diameter 46 f
6 mm, history of stroke 10%).
Methods: Anticoagulation strategy was similar in pts with atrial flutter and atrial
fibrillation (effective anticoagulation at least 3 weeks before and 8 weeks after
electrical cardioversion). Transesophageal echocardiography (TEE) was per-
formed in 144 pts with atrial flutter and in 845 pts with atrial fibrillation before
cardioversion.
Results: Pts with atrial fibrillation had more often an organic heart disease
(57% vs 48%, p = 0.01) and more often a history of stroke (10% vs 4%, p
= 0.001) compared to pts with atrial flutter. TEE revealed left atrial thrombi in
7.7% of pts with atrial fibrillation, in contrast to 4% in pts with atrial flutter.

Atrial Fibrillation (1269 	 pts)	 Atrial flutter (386 pts)

Cardioversion performed 	 1091 pts (86%) 	 341 pts (88%)
Embolic events <48 h 	 2 pts (0.16%) 	 2 pts (0.52%)
Embolic events > 48 h <4 weeks 	 9 pts (0.7%) 	 1 pt (026%)
Overall embolic events 	 11 pts (0.86%) 	 3 pts (0.78%)

Conclusion: Pts with atrial fibrillation had twice as much a history of stroke
than pts with atrial flutter. Left atrial thrombi were detected twice as often in pts
with atrial fibrillation than in pts with atrial flutter (7.7% vs. 4%). The embolic
risk during the first 4 weeks after electrical cardioversion was similar in pts with
atrial flutter and atrial fibrillation (0.78% vs. 0.86%).

P1571 Is direct current cardioversion in patients with atrial
fibrillation safe? Complication rate in 1269
consecutive patients

K. Seidl, H. Schwacke, A. Droegemueller, M. Vater, M. Rameken, A. Brandt,
J. Senges. Klinikum Ludwigshafen, Cardiology Dept., Ludwigshafen, Germany

Background: Direct current cardioversion (CV) of atrial fibrillation (AV) is the
most effective method to restore normal sinus rhythm; however little is known
about the complication rate of CV, if the recommended guidelines for anticoag-
ulation prior to CV were followed.
Aim of this prospective study was to assess the complication rate of CV in
patients (pts) with persistent AF.
Methods and Results: The study group comprised 1269 consecutive unse-
lected pts with persistent AF who were admitted for CV of AF In 845 of 1269
pts (67%) a transesophageal echocardiography (TEE) was performed before
CV. At the time of intended CV anticoagulation was effective (INR 2-3) in 85%
of pts. In 984 of 1269 pts (78%) CV was performed. All complications asso-
ciated with CV, which occurred in between 48 h were registered. The compli-
cations associated with CV are listed below. None of the complications were
associated with the TEE. Overall acute success rate of CV was 84%.
Complication of 1269 external CV

	

Number of patients 	 in %

Asystole 3 pts 0.3
AV-block III 1 pt 0.1
AV-block II 3 pts 0.3
Sinus bradycardia 2 pts 0.2
Ventricular fibrillation 1 pt 0.1
Pacemaker malfunction 1 pt 0.1
Transient ischemic attack 2 pts 0.2
Adverse effect of etmoidate 2 pts 0.2
Overall complications 15 pts 1.5

Conclusion: Complication rate after CV is low with 1.5%. Arrhythmogenic
complications were the most common complications after CV (1.1%). In 2 pts
(0.2%) a transient ischemic attack occurred in between 48 h after CV despite
effective anticoagulation and normal TEE.

P1572 Efficacy of monophasic and biphasic shocks for
transthoracic cardioversion of chronic atrial
fibrillation and post-shock skeletal muscle injury

M. Marinsek, M. Bervar, P. Zohar, M. Pekolj Bicanic, F. Skrabl Mocnik,
M. Podbregar. Petrovce, Slovenia

Efficacy of monophasic and biphasic shocks for transthoracic cardioversion of
chronic atrial fibrillation and post-shock skeletal muscle injury
Background: Biphasic (B) compared to monophasic (M) shocks are supposed
to be more efficient for transthoracic cardioversion of chronic atrial fibrillation
(AF); requiring less current and causing less post-procedure pain. We hypoth-
esized that B shocks would have higher success rate and cause less skeletal
muscle injury.
Methods: Eighty patients with chronic AF were randomised to receive either
truncated exponential B (70, 100, 150 and 200 J) or damped sine wave M (100,
200, 300 and 360 J) sequential impedance compensated shocks. Crossover
shock of maximal energy of the other waveform was delivered if AF persisted.
Plasma levels of cardiospecific troponin T (cTnT), creatine kinase (CK) and
myoglobin before, 6 hours and 24 hours after procedure were determined.
Results: Cumulative success rates were not significantly different between B
and M shocks (37/41 (90.2%) vs. 36/39 (92.3%), respectively). Compared with
M shocks, B shocks succeeded with less peak-current (17.5 ± 4.4 vs. 36.0
f 8.0 A, p <0.0001), less cumulative energy (243 ± 164 vs. 507 ± 298 J,
p < 0.0001) and less cumulative current (33.7 ± 19.0 [9-84] vs. 72,0 ± 30.9
[22-141] A, p < 0.0001). All crossover shocks failed. In all patients cTnT re-
mained under discriminatory level (0.1 itg/I) of myocardial injury. Compared to
M shocks, B shocks resulted in lower maximum level of CK (1.55 ± 3.91 vs.
8.50 ± 11.83 Fkat/I, p < 0.001) and lower maximum level of myoglobin (87.04
± 114.52 vs. 445.52 ± 525.93 ng/ml, p < 0.0001). The M shocks (relative risk
5.37, 95% Cl 2.53-11.4, p<0.025) and cumulative current (relative risk 5.49,
95% Cl 2.39-12.60, p<0.04) were independently associated with high myo-
globin concentrations.
Conclusions: M and B shocks are similarly efficient for transthoracic cardiover-
sion of chronic AF, and do not cause any myocardial damage. M shocks, and
cumulative current are independently associated with skeletal muscle injury.

P1573 Highly successful atrial defibrillation using
low-energy biphasic waveforms with no tilt

S.J. Walsh 1 , G. Manoharan 1 , J. Santos', O.J. Escalona 3 , N. Evans 2 ,

J.D. Allen 4 , J.M.C.C. Anderson 2 , A.A.J. Adgeyt. 'Royal Victoria Hospital,
Cardiology, Belfast, United Kingdom; 2 University of Ulster, Bio-Engineering,
Jordanstown, United Kingdom; 3 Universidad Simon Bolivar, Caracas,
Venezuela; ° Queens University, Physiology, Belfast, United Kingdom

Background: Conventional capacitor discharge defibrillators deliver shock
waveforms with considerable tilt. The efficacy of defibrillation may be improved
by reducing the tilt of the waveform. We investigated the feasibility, efficacy and
safety of a novel device that delivered a biphasic direct current shock without
tilt (square waves) in transvenous cardioversion of atrial fibrillation (AF).
Methods: The device was assessed in 10 anaesthetised and ventilated pigs
(58 ± 2kg). Defibrillation leads were positioned fluoroscopically, one in the dis-
tal coronary sinus and the other in the lateral right atrium via the external jugular
vein. The leads were then connected to the output of the novel defibrillator. Sus-
tained AF was induced by rapid atrial,pacing (Grass stimulator, 100Hz, 5 Volts).
The biphasic waveform was assessed at two pulse width (PW) settings of 3/3
ms and 6/6 ms, and at varying first and second phase voltage settings ranging
from 25 V to 100 V. Five attempts at cardioversion were made at each pulse
width and voltage setting. Success was defined as reversion to sinus rhythm
within 5 beats of shock delivery.
Results: No arrhythmic complications were observed for the total 750
shocks delivered (including 50 placebo shocks delivered to a 50 Ohm
dummy load during AF). Data are expressed as mean % success
(mean energy, J). PW 6/6ms: 50/-25V=92(0.35J), 75/-37.5V=98(0.82J), 100/-
50V=1 00(1 .45J), 25/-25V=24(0.12J), 50/-50V=80(0.54J), 75/-75V=98(1.27J),
100/-100V=100(2.26J); PW 3/3ms: 50/-25V=58(0.21J), 75/-37.5V=84(0.49J),
100/-50V=96(0.87J), 25/-25V=20(0.07J), 50/-50V=74(0.31 J), 75/-
75V=98(0.72J), 100/-100V=100(1.29J);Placebo: 6/6ms, 100/-50V to dummy
load =6(0.00J).The 6/6ms 50/-25V setting was more efficacious than the 3/3ms
50/-50V (p= 0.002) and the 6/6ms 50/-50V settings (p=0.083).
Conclusion: Cardioversion using this novel biphasic waveform is safe and ef-
ficacious at very low voltage. The 6/6ms PW setting is more efficacious than
the 3/3ms PW setting. The voltage setting at 50% second phase voltage was
more efficacious than the setting with equal first and second phases. Design
modification will enable the device to be used as an implantable defibrillator.
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P1574 Electrical cardioversion of long lasting atrial
fibrillation: analysis of success and recurrences

M. Kotler, M. T011mann, T. BrOggemann, C. Ehlers, M. Wiedemann,
D. Andresen. Vivantes Klinikum Am Urban, Dept. of Cardiology, Berlin,
Germany

The success rate of electrical cardioversion (CV) of atrial fibrillation (AF) seems
to be inversely related to the duration of this arrhythmia. Thus, in clinical prac-
tice many patients (pts.) with AF lasting longer than one year are not considered
to be candidates for a CV.
Purpose: Our aim was to evaluate success and recurrence rates in pts. with
long lasting AF.
Method: 345 consecutive pts. with AF were enrolled in the Urban-AF-Database
between Oct. 1998 and Dec. 1999(males 57%, mean age 66±11 years). Per-
sistent AF was observed in 58% of pts. (201/345). AF lasted <= 1 year in 43%
(86/201) (Group A). AF > 1 year was found in 57% (115/201)(Group B). Elec-
trical cardioversion was attempted in all eligible cases regardless the duration
of AF. A follow up at 12 month was achieved in 85% (171/201) of cases.
Results: No significant difference between both groups was observed with re-
gard to age (66 vs. 67 years), gender (69 vs. 60% males), hypertension (59 vs.
52%), coronary artery disease (34 vs. 34%), valvular heart disease (6 vs. 9%),
dilative cardiomyopathy (11 vs. 14%) and lone AF (9 vs. 14%). Electrical CV
was attempted in 55% (group A) and 40% (group B) of pts. In group A 87% and
in group B 71% of pts. were discharged in sinus rhythm (SR) after successful
electrical CV. At a follow-up 01 12 months 46% (group A) and 30% (group B) of
pts. remained in SR (p = 0.16, ns).
Conclusion: 1. These data demonstrate that about 70% of pts. with long last-
ing AF can be discharged in SR. 2. There was no significant difference with
respect to recurrence rate between patients with AF lasting longer or less than
1 year. Therefore, in clinical routine even in pts. with long lasting AF restoration
of SR should be attempted.

P1575 Clinical value of left atrial appendage velocities for
predicting of cardioversion success of atrial
fibrillation of unknown duration

A. Pizzuti 1 , E. Antonielli 2 , A. Palinkas 3 , M. Stasi 4 , A. Bonzanot, A. Varga 3 ,

A. Tomasello 1 , F Gaita 1 . t Ospedale Mauriziano Umberto!, UO di
Cardiologia, Torino, Italy; 2 0spedale SS.Annunziata, UO Cardiologia,
Savigliano, Italy; 3A.Szent-Gyorgy Medical Faculty, 2nd Dept. of Medicine and
Cardiology, Szeged, Hungary; 4 Ordine Maurtziano-IRCC, UOA Fisica
Sanitaria, Candiolo (TO), Italy

Background: Duration of atrial fibrillation (AF), left atrial appendage (LAA)
flow velocity pattern determined by transesophageal echocardiography and left
atrial diameter provide valuable information for prediction of outcome of electric
cardioversion (ECV) in patients with non-valvular AF. However, in substantial
number of patients the duration of AF is unknown.
Objective: To evaluate the predictive power of LAA anterograde flow velocity
for prediction of outcome of ECV in patients with AF of unknown duration, in a
prospective, multicenter, international study design.
Methods: One hundred-ninety one consecutive patients (130 males, mean age
66±11 years) with non-valvular AF of unknown duration underwent transtho-
racic and transesophageal echocardiography <24 h before ECV.
Results: ECV was successful in restoring sinus rhythm in 135 patients (71%).
Neither the clinical (sex, body mass index and underlying diseases) nor the
transthoracic echo parameters (left atrial diameter; left ventricular mass, end-
diastolic diameter and ejection fraction) predicted the success of ECV, only
the age tended to be lower (63.9±12.5 vs 67.2±10.3 years, p=0.061) in pa-
tients with successful ECV. On the basis of transesophageal echocardiographic
variables, successfully converted patients had a significantly higher mean LAA
emptying flow velocity than those with failure of ECV (29.1±14.6 vs 24.1±13.3
cm/sec; p=0.029), whereas the presence or absence of left atrial spontaneous
echo contrast or the degree of mitral regurgitation provided no additional infor-
mation.
Conclusion: In patients with non-valvular AF of unknown duration, measure-
ment of LAA flow profile before electrical cardioversion provides valuable infor-
mation for prediction of cardioversion success.

P1576 Clinical predictors of successful cardioversion of
persistent atrial fibrillation with a balloon-tipped
internal cardioversion catheter

E.M. Kanoupakis 1 , E.G. Manios 1 , H.E. Mavrakis 1 , E.M. Kallergis 1 ,

D.N. Dermitzaki 1 , D.C. Kambouraki 1 , P.E. Vardas 2 . t Heraklion University
Hospital, Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion University
Hospital, Cardiology, Heraklion, Greece

Background: Cardioversion of atrial fibrillation (AF) is feasible by either phar-
macologic or electric approaches. Both treatment modalities carry a high risk of
relapse to AF within one month. The variables associated with successful car-
dioversion and recurrences of AF after pharmacologic or external direct current
cardioversion have been extensively studied; yet those predictive of success
rate after internal cardioversion (ICV) and relapse to AF are not well character-
ized.
Methods and Results: We studied 109 patients with persistent AF (63±9
years, 57% male, mean duration: 23±34 months) treated with ICV using a
balloon-tipped pulmonary artery catheter (ALERT®, EP MedSystems, Inc) with
distal and proximal shock electrodes and biphasic shocks. One hundred of
109 patients (92%) were defibrillated successfully. Stepwise logistic regression
analysis revealed that, left ventricular ejection fraction followed by left atrial di-
ameter were the most significant independent predictors for conversion to sinus
rhythm (p=0.01 1 and p=0.043 respectively). The mean energy for successful
cardioversion was 7.8±3.2J. At one month of follow up AF recurred in 45 pa-
tients (45%). No clinical variable was found to predict recurrence within this
interval. The table shows association between the test variables and success
of ICV.

Success 	 Failure 	 p

Age (yrs) 63±9 64±7 ns
Gender: m/f 57/43 5/4 ns
AF duration (months) 23±35 16±19 ns
LVEF (%) 51±11 59±7 0.011
LA diameter (mm) 44±4 48±3 0.043

Conclusions: Internal cardioversion is a very effective method for the restora-
tion of sinus rhythm in patients with persistent atrial fibrillation. Success rate
is associated with lower ejection fraction and smaller left atrial diameter, inde-
pendent of AF duration. These findings may be useful for the most appropriate
selection of patients for internal cardioversion.

P1577 Internal cardioversion as an alternative option to
external cardioversion of atrial fibrillation in patients
with congestive heart failure

E.M. Kanoupakis 1 , E.G. Manios 1 , H.E. Mavrakis 1 , E.M. Kallergis t ,
D.N. Dermitzaki 1 , P.E. Vardas 2 . 1 Heraklion University Hospital, Cardiology
Dept., Heraklion, Crete, Greece; 2Heraklion University Hospital, Cardiology,
Heraklion, Greece

Background: Atrial fibrillation (AF) is very common among patients with con-
gestive heart failure (CHF). External cardioversion is often unsuccessful in
these patients. Although internal cardioversion (ICV) has been frequently used
in patients refractory to external cardioversion, this has been rarely performed
in CHF patients, also due to the described high incidence of early recurrences.
Aim of the study was to estimate the incidence and to evaluate potential pre-
dictors of early recurrences among patients with CHF and persistent AF.
Methods: Twenty-nine pts with CHF, persistent AF (3 months-5 years) and
previous failed external CV, underwent ICV. Mean age was 65±7 years, mean
NYHA class 2.7±0.6; all pts had a dilated left ventricle (LVEDD) with mean
ejection fraction (LVEF) 31±7% and left atrial diameter (LAd) 52±7 mm. All
patients received amiodarone 400 mg daily 4 weeks before and 200 mg daily
after ICV.
Results: No significant adverse effects were observed during the procedure.
Sinus rhythm (SR) was restored in twenty-six patients (86%) with a mean en-
ergy 01 12±4 J. In three patients AF recurred within few minutes, in three within
24 hours, in six additional patients within one month. Comparison of patients
in SR (14/29, 48%) vs. patients in AF at 1 month shows that patients with AF
recurrence had significantly higher duration of arrhythmia (see table).

Age (yrs) NYHA AF (months) LVEF (%) LVEDD (mm) LAd (mm)

1 month SR 67(8) 2.8 (0.5) 21 (28) 3417) 62)121 51 (6)
1 month AF 64(6) 2.7 (0.5) 44(221 3017) 60114) 55(9)
p value 	 0.4	 0.6 	 0.048 	 0.6	 0.8	 0.3
Data of the two groups are presented as mean(SD)

Conclusions: Internal cardioversion, associated with amiodarone pretreat-
ment, is safe and can effectively restore sinus rhythm, preventing recurrences
in many patients with congestive heart failure and persistent atrial fibrillation.
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P1578 Clinical value of left atrial appendage flow velocity for
predicting of cardioversion success in patients with
persistent atrial fibrillation

A. Navazio 1 , E. Catellani', P. Montanari 2 , A. Piazza, D. Giberti 2 , A. Colli'.
'Franchini Hospital, Dept. of Cardiology, Montecchio Emilia (RE), Italy;
2Franchini Hospital, Dept of Internal Medicine, Montecchio Emilia (RE), Italy

Background: Echocardiographic parameters for predicting cardioversion out-
come in patients with persistent non valvular atrial fibrillation are not accurately
defined.
Aim: To evaluate the role of left atrial appendage flow velocity detected by
transesophageal echocardiography for prediction of cardioversion outcome in
patients with persistent non valvular atrial fibrillation.
Methods: 62 patients (38 males, mean age 68±11 years) with persistent non-
valvular atrial fibrillation of duration of more than 4 weeks but less 12 months
duration underwent transthoracic and transesophageal echocardiography be-
fore electrical cardioversion.
Results: Cardioversion was successful in restorig sinus rhythm in 54 patients
(87%). Mean left atrial appendage peak emptying flow velocity was significantly
higher in patients with successful than those with unsuccessful cardioversion
(34±16.4 cm/sec vs 24.3±14.7 cm/sec; p < 0.001); other independent pre-
dictors of cardioversion success at univariate analysis were left end-diastolic
diameter > 57 mm (p < 0.05), ejection fraction > 50% (p < 0.04) and the
pretreatment with antiarrhythmic drugs (p < 0.04). At multivariate regression
analysis (Cox model) the mean left atrial appendage flow velocity > 33 cm/sec
(p = 0.0018, OR 3.2, Cl 95% = 1.7-5.8), the arrhythmia duration <6 weeks (p
= 0.032, OR 5.2, CI 95% = 2.4-14.3), the left atrial diameter (parasternal long
axis) < 48 mm (p = 0.036, OR 2.3, Cl 95% = 1.4-3.9) and pretreatment with
antiarrhythmic drugs (p = 0.04, OR 2.4, Cl 95% = 1.4-4.1) were independent
predictors of cardioversion success.
Conclusions: In patients with persistent nonvalvular atrial fibrillation, measure-
ment of left atrial appendage peak emptying flow velocity by transesophageal
echocardiography before electrical cardioversion provides valuable information
for prediction of cardioversion outcome. In transesophageal echocardiography
guided management of atrial fibrillation, assessment of left atrial appendage
velocity profile can be easily incorporated into pre-cardioversion echocardio-
graphic examination.

P1579 External direct current cardioversion in atrial
fibrillation - Efficacy and outcome in a consecutive
patient cohort

A. Theiss, R. Schafer, G. Janssen, T. Feldmann, M. Oeff. Klinikum
Brandenburg, Cardiology, Brandenburg, Germany

External direct current Cardioversion (DC-CV) after suitable preparation (suffi-
ciant anticoagulation or TEE) is an effective and low risk intervention for treat-
ment of atrial fibrillation (afib). The outcome is dependent on numerous clinical
variables.
Methods In 262 of 1307 consecutive afib patients (pts) included during a 2-year
prospective registration in the Brandenburg Atrial Fibrillation Registry DC-CV
was the treatment of choice. This was performed during 327 admissions.
Results Of 327 hospital stays within which DC-CV was required, 215 admis-
sions electively, 91 because of acute afib symptoms and 21 because of other
cardiac or non-cardiac diseases.
Primary successful DC-CV was achieved in 307 cases (94%). Success rate
was 92% in those 180 pts with persistent afib of more than 1 month.
Early relapse occurred in 36 cases (12% of primarily successful converted pts),
1/3 within few sinus beats. 271 (83%) were discharged in stable SR (chronic
afib: 152 pts, 78%), 162 (60%) of them with additional beta-blocker medication,
60 (22%) with specific antiarrhythmic drugs (others: no drugs for prevention of
relapse).
Late recurrence requiring hospitalization for DC-CV occurred in 48 pts (65
stays) after a median of 85 days. Relapses in ambulant pts are subject of on-
going follow up.
Conclusion The vast majority of pts, even with chronic afib, could be car-
dioverted successfully and discharged from hospital in stable sinus rhythm.
Readmission to hospital because of relapse requiring DC-CV was necessary
in a minority after a median of 85 days and was, thus, accepted by most pts as
a reasonable therapeutic concept.

P1580 The relation between left atrial function and
acceleration slope of mitral A wave after
cardioversion in patients with acute atrial fibrillation

M. Eren, S. Gorgulu, D. Oz, S. Celik, B. Dagdeviren, N. Uslu, T. Norgaz,
T. Tezel. Siyami Ersek Hospital, Cardiology Dept., Istanbul, Turkey
Purpose: After cardioversion of AF to sinus rhythm, atrial stunning occurs and
it takes atrial function a few weeks to recover and precise determining of this
period still associated with increase in the risk of thromboembolism is important
to continue anticoagulation. This study was planned to evaluate the relation
between the left atrial (LA) function and the acceleration slope (Acc-S) of mitral
A wave after restoration of the sinus rhythm (SR) in patients with an acute lone
atrial fibrillation (AF) attack.
Methods: Thirty patients (52±18 years, 19 female) with a lone AF attack were
enrolled in the study. The SR was restored by the electrical cardioversion in
6 patients, the pharmacological cardioversion in 20 and spontaneously in 4.
Echocardiographic examination was performed at the first and 30th days after
restoration of the SR. The ejection fraction of the LA obtained by end diastolic
and pre-p wave volumes of the LA was taken as reference method to determine
the LA function. The mitral A velocity and its Acc-S were measured by placing
PW Doppler sample volume at the tips of mitral leaflets.
Results: There were no differences for mitral A velocity (76±21 vs 80±21
cm/sec), the LA diameter (38±8 vs 38±7 mm) and end diastolic volume of the
LA (32±33 vs 29±22 cm 3 ) between first and 30th day examinations whereas
pre-p wave volume of the LA (28±19 vs 37±16 cm 3 , p=0.03), the Acc-S
(910±406 vs 1041±401 cm/sec, p= 0.01) and the ejection fraction of the LA
(37±15 vs 52±22%, p= 0.008) had statistically significant differences. There
were significant correlations between the Acc-S and the ejection fraction of the
LA for both first (r=0.67, p<0.001) and 30th days (r=0.74, p<0.001).
Conclusion: The acceleration slope of mitral A wave was found to be closely
related with the LA function in patients who have been converted to SR after
AF. Thus it may be a new parameter to evaluate the LA function in clinical use.

P1581 Immediate haemodynamic effects of effective internal
cardioversion in chronic persistent atrial fibrillation

G. Boriani, M. Biffi, C. Martignani, C. Camanini, L. Bacchi, C. Rapezzi,
R. Zannoli, A. Branzi. Inst of Cardiology, Bologna, Italy

The aim of this study was to assess the immediate hemodynamic effects of
sinus rhythm (SR) restoration by transvenous internal atrial cardioversion (CV).
in chronic persistent atrial fibrillation (AF).
Fifty patients with chronic persistent AF (mean arrhythmia duration= 8.9±9.0
months, range 1-48) were enrolled and in 12 of them no underlying structural
heart disease (HD) was detectable. Internal CV was performed after a wash
out from antiarrhythmic drugs. Before CV and 15 min following restoration of
stable SR, hemodynamic parameters were obtained using a Swan-Ganz ther-
modilution catheter.
Results: SR was restored by internal CV in all the patients, with a mean de-
livered energy of 5.8±3.2 joule (range 1.2-15.7). In patients with structural HD
(n=38) restoration of SR was associated with a significant reduction in heart
rate (HR) (from 92±19 to 72±14 bpm, p<0.001), a significant increase in
cardiac index (CI)(from 2.09±0.51 to 2.22±0.55 I/m/m 2 , p<0.03) and a sig-
nificant increase in stroke work index (SWI) (from 24±10 to 32±12 g.m/ m 2 ,
p<0.001), with a reduction in pulmprfary capillary wedge pressure (PCWP)
of borderline significance. In patients without structural HD (n=12) restora-
tion of SR was associated with a significant reduction in HR (from 103±23
to 74±9 bpm, p<0.005) and a significant increase in SWI (from 27±8 to 36±9
g.m/m2 , p< 0.02); no significant changes was observed in CI (from 2.42±0.48
to 2.43±0.45 I/m/ m 2 , n.s.) and PCWP.
In conclusion, restoration of SR in patients with chronic persistent AF results in
an immediate improvement of systolic function in patients with structural heart
disease. In patients without structural heart disease this improvement is less
noticeable.
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P1582 The factors influencing recurrence of atrial fibrillation
after cardioversion

M. Dmochowska 1 , K. Loboz-Grudzien 1 , L. Sokalski'
E. Jazwinska-Tarnawska 2 . 1 Marciniak Hospital, Cardiology, Wroclaw, Poland;
2 University of Medicine, Pharmacology, Wroclaw, Poland

Background: Factors which predict the maintenance of sinus rhythm (SR) after
cardioversion in atrial fibrillation (AF), have not been well defined. There is few
data concerning the impact of the recovery of the left atrial mechanical function
(r.l.a.m.f.) on AF recurrence. The aim of the study was to identify the clinical
and echocardiographic predictors for the recurrence of AF.
Methods: 112 consecutive pts mean age 62,1 yrs, after electric or pharma-
cological cardioversion were divided into: I gr. n=50 maintained SR during 6
months follow up and II gr. n=62 with the recurrence of AF The clinical exam-
ination and 2D ECHO Doppler were performed. From Doppler mitral flow the
r.l.a.m.f. at 1st day after cardioversion was evaluated.
Results: No significant relation was found between two groups in respect
to age, sex, aetiology, duration of AF, left atrial size and ejection fraction.
In univariate analysis the lack of r.l.a.m.f. at 1st day (relative risk rr=1,15,
p<0,01), the functional NYHA class II-III (rr=1,86, p<0,005) and the history of
AF episodes (rr=2,02 p<0,0005) were identified as predictors for recurrence
of AF. In multivariate analysis using Cox proportional hazard model the
above 2 factors remained independent also irrespectively of the therapeutic
approach.The Kaplan-Meier analysis has shown that out of all analysed risk
factors the most significant were functional NYHA class, history of AF and the
lack of r.l.a.m.f. The Kaplan-Meier curves computed for selective risk factors -
test log-rank (figure).

Conclusion: The history of AF, functional NYHA class II-III and the lack of
r.l.a.m.f. seem to be independent predictors for recurrence of AF. The presence
of more than 1 risk factor failed the maintenance of SR during 6 months follow-
up.

P1583 Cardioversion of atrial fibrillation — Clinical results

S. Juul-Moller, K. Drivstedt, G. Balcha, J. Holm. University Hospital,
Cardiology, Malmo, Sweden

Background: Treatment with DC-conversion (DC) for persistent atrial fibrilla-
tion (AF) includes a substantial risk for relapse. This risk has been demon-
strated to be related to certain clinical risk factors. However, the risk and the
risk factors have mainly been determined from controlled trials, including highly
selected patients that does not mimic the clinical population with AF Also, the
duration of pharmacological antiarrhythmic treatment after DC varies in differ-
ent studies.
Aim and methods: We wish to demonstrate the treatment effect of AF in all
referred patients - only exclusion criteria was contraindication for anticoagu-
lant (AC) treatment - mainly utilizing one treatment modality: 3 weeks of AC-
treatment followed by 4 weeks of additional amiodarone treatment (400 mg
OD). Then DC followed by 3 months of AC and amiodarone (200 mg OD)
treatment. The patients were then re-referred to the primary practicians. These
patients includes all planned DC in Malmo, a Swedish city with 250.000 inhab-
itants.
Patients: 351 patients were included. Mean age is 72 (range 29-92) years.
65% are males. 21% has performed earlier DC (mean 2,0, range 1-2) and the
duration of AF is 12,6 (range 3-240) months. LVEF is (mean) 0,46 (range 0,15-
0,70). 21% has LVEF < 0,35. The mean atrial diameter is 69,3 (range 52-110)
mm. 14% have diabetes mellitus, 38% hypertension, 36% heart failure and 9%
significant valve disease.
Results: Amiodarone treatment could be given to 73% of the 351 patients.
Remaining patients received Sotalol or no antiarrhythmic treatment. 13% had
thyroid disease. 79% of the patients regained sinus rhythm (SR)following the
DC. After three months 60% were still in SR, while 6% har intermittent AF. 12
months after the DC 45% had SR. Between 3 and 12 months did 45% receive
betablockers, and 10% digoxin. The only risk factors for relapse were duration
of AF (P<0,05) and gender (P<007).
Conclusions: A time-limited treatment with an effective antiarrhythmic drug
(amiodarone) combined with DC was highly effective in the treatment of pa-
tients with AF, comparable to the results from clinical trials with selected pa-
tients. Patients with AF-duration less than 3-5 years had the highest success-
rate. Other traditional risk factors for relapse had no influence on the results.

INFLAMMATION IN ATHEROSCLEROSIS

P1584 Met-RANTES (chemokine receptor antagonist)
treatment reduces atherogenesis

N R. Veillard 1 , B R. Kwak' , G. Pelli' , F. Mulhaupt' , R W. James 2 ,

A. Proudfoot 3 , F. Mach'. 'Cardiology Division, 2Endocrinology and Diabetes,
University Hospital Geneva, Geneva, Switzerland; 3Serono Pharmaceutical
Research, Geneva, Switzerland

Recruitment of mononuclear leukocytes (macrophages and T lymphocytes)
within atherosclerotic lesions is a critical feature of the chronic inflammatory
and fibroproliferative response central to atherosclerosis. Attraction of leuko-
cytes to tissues is controlled by chemokines, which has been implicated during
atherogenesis. Besides MCP-1, the chemokine RANTES has been detected
within atherosclerotic lesions. RANTES interacts at least with the chemokine-
receptors CCR1, CCR3, CCR5 and has been implicated in several infectious
diseases, during rejection following organ transplant, or arterial injury.ln addi-
tion, we demonstrated that the chemokine analogous antagonist Met-RANTES
(Met-R) inhibits leukocyte chemotaxis in vitro. Therefore, we decided to inves-
tigate if Met-R treatment could influence the progression of atherosclerosis in
vivo.
LDLR-/- mice fed a high-cholesterol diet were divided in 3 groups (n=8
per group): controls, Met-R treatment (100µg) or saline treatment (100µI)
twice/week intra-peritoneally. Animals were sacrificed after 12 weeks of treat-
ment. Atherosclerotic lesion progression was determined by computer image
analysis measuring the extent of sudanophilic lesions within the abdominal
aorta and aortic root. Serum lipid profiles and body weight did not differ be-
tween groups.
Treatment with Met-R significantly reduced the progression of atherosclerosis
within abdominal aorta and aortic root compared to controls. For the abdominal
aorta, the lipid deposition in controls, saline and Met-R group were 16±1%,
15±1.5%, and 7±2%, respectively (p<0.05). Similar results were obtained in
aortic root analysis.
To our knowledge, this is the first demonstration that blocking chemokine path-
way by treatment with a chemokine analogous antagonist limits the progression
of atherosclerosis in vivo. Knowing the important role of inflammation during
atherogenesis, these findings indicate that blocking chemokine receptor/ligand
interactions may provide novel and effective therapeutic strategies to reduce
the evolution of this common disease.

P1585 The prognostic value of C-reactive protein in patients
with intermediate coronary lesions and a normal
fractional flow reserve

M. Meuwissen 1 , R.J. de Winter', S.A.J. Chamuleau 1 , M. Heijne' ,
K.T. Koch', J.P. van Straalen 2 , G.T. Sanders 2 , J.J. Piek'. 'Academic Medical
Center, Cardiology Dept., Amsterdam, Netherlands; 2Academic Medical
Center, Clinical Chemistry, Amsterdam, Netherlands

Aim: To assess the prognostic value of plasma C- reactive protein (CRP) in
patients with intermediate coronary lesions (diameter stenosis (DS) 40-70%)
who were deferred from angioplasty based on a FFR of >=0.75.
Methods: Pre procedural plasma levels of C-reactive protein were measured
in 55 patients with stable angina undergoing cardiac catheterization for an in-
termediate coronary lesion with a mean DS of 53%(range 42-69%). Maximum
hyperemia was induced by 15-20 mcg i.c. adenosine to determine FFR defined
as the ratio of mean distal coronary pressure to mean aortic pressure during
maximum hyperemia. Patients were followed for one year to document major
adverse cardiac events (MACE; cardiac death, myocardial infarction, CABG,
PTCA).
Results: During a mean follow up
time of 323±17 days 5 cardiac
events occurred (9.1%; 2xCABG,
3xPTCA). Initial DS (58±7% vs.
53±8%) and FFR (0.86±0.07 vs.
0.85±0.07) were not different be-
tween the groups with and with-
out MACE. However, CRP was sig-
nificantly higher in the group with
compared to the group without
MACE (median; 6.0 mg/I, range; 	 The Kaplan-Meier survival curve.
4,7-42,4 vs. 1,8 mg/I, 0,20-16,0, p=0.002). DS (53±2% vs. 52±2%) and FFR
(0.84±0.11 vs. 0.86±0.15) were not different between patients with a CRP
>3mg/I compared to patients with a CRP <=3mg/I. The survival curve below
shows the increased risk for coronary events for patients with a CRP>3mg/I.
Conclusions: A normal C-reactive protein is strongly associated with uncom-
plicated follow up in patients with hemodynamic non-significant coronary le-
sions. Plasma levels of C-reactive protein adds additional information for opti-
mal risk stratification in patients with intermediate coronary lesions.
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P1586 C-reactive protein: associations with traditional
cardiovascular risk factors among young, healthy
Polish men

R. Olszewski, R. Grabysa, T. Makowski, J. Warmihski, R. Szczechowicz,
W. Piechota, J. Adamus. School of Military Medical Academy, Cardiology,
Warsaw, Poland

Objective: Several prospective epidemiological studies have demonstrated
that inflammatory markers such as C-reactive protein (CRP) are predictors of
future coronary events among apparently healthy men and women. The pur-
pose of this study was to determine serum levels of CRP and their associations
with traditional risk factors of atherosclerosis in population of young, healthy
Polish men.
Methods: In 150 men (mean age 20,5±1,2 yrs) we evaluated clinical (age,
history of smoking), anthropometric (body mass index-BMI, waist to hip ratio-
W/H, arterial blood pressure-BP) and biochemical measurements (CRP, to-
tal cholesterol-TC, HDL-cholesterol, LDL_cholesterol by Friedwald's equation,
triglycerides-TG, uric acid-uric, apolipoprotein A- apoA, apolipoprotein B-apoB
and glucose-glc).
Results: In studied group there were a positive correlation between the levels
of CRP and values of W/H ratio (r=0,20; p=0,05) and negative correlation be-
tween the levels of CRP and HDL-cholesterol (r= -0,21; p=0,05) as well as apo
A (r=-0,34; p=0,05).

Studied parameters 	 mean	 SD

CRP (mg/dl) 0,135 1,2
BMI (kg/m 2 ) 22,93 2,2
W/H 0,88 0,07
BP sys (mmHG) 131,4 14,5
BP dia (mmHG) 75,3 8,3
TC (mg/dl) 72,8 29,9
HDL-chol (mg/dl) 56,1 10,6
LDL-chol(mg/dl) 98,4 25,9
TG (mg/dl) 95,7 46,8
Uric (mg/dl) 4,8 0,8
Apo A (mg/dl) 1,64 0,21
Apo B (mg/dl) 0,77 0,18

Conclusions: CRP levels were associated with several risk factors of
atherosclerosis (W/H ratio, HDL-cholesterol, apo A) which are regarded as
parts of insulin resistance syndrome (IRS) which is of great importance role
of pathogenesis of atherosclerosis. Our data suggests the potential role of in-
flammation in the pathogenesis of IRS.

P1587 The proatherogenic effects of C-reactive protein are
mediated via endothelin-1 and interleukin-6
production: a novel observation

S. Verma, P.W.M. Fedak, S.H. Li, M.V. Badiwala, R.K. Li, D.A.G.M. Mickle,
R.D. Weisel. Toronto, Canada

Background: C-reactive protein (CRP) is one of the most powerful predic-
tors of myocardial infarction, stroke, and vascular death currently known. In
addition to predicting adverse cardiovascular events, CRP has been sug-
gested to actively participate in lesion development by inducing a variety of
pro-atherogenic processes. In the present study, we examined the role of the
potent endothelium-derived vasoactive factor endothelin-1 (ET-1) and the in-
flammatory cytokine interleukin-6 (IL-6) as mediators of CRP induced adhe-
sion molecule expression, chemokine production and macrophage low-density
lipoprotein (LDL) uptake.
Methods and Results: Study 1: Human saphenous vein endothelial cells
(HSVECs) (n = 7 per group) were incubated with human recombinant CRP
(25ug/ml, 24 hours) and the expression of vascular cell adhesion molecule
(VCAM-1) and intracellular adhesion molecule (ICAM-1) were evaluated by flow
cytometry.
Study 2: HSVECs were incubated as described above and the secretion of the
monocyte chemoattractant chemokine-1 (MCP-1) was determined by ELISA.
Study 3: Monocytes were isolated from human blood and transformed into
macrophages. CRP/LDL uptake was assessed by flow cytometry using im-
munofluroscent labeling of CD32 and CD14. In each study, the effect of en-
dothelin antagonism (with Bosentan) and IL-6 inhibition (with monoclonal anti-
IL-6 antibodies) was examined.
Study 4: The effects of CRP on the secretion of ET-1 and IL-6 from HSVECs
were evaluated using ELISA.
Incubation of HSVECs with recombinant human CRP resulted in a marked in-
crease in ICAM-1 and VCAM-1 expression (p<0.001). Likewise, CRP caused a
significant increase in MCP-1 production, a key mediator of leukocyte transmi-
gration (p<0.001). CRP caused a marked and sustained increase in native LDL
uptake by macrophages (p<0.05). These pro-atherosclerotic effects of CRP
were mediated, in part, via increased secretion of ET-1 and IL-6 (p<0.05) and
were attenuated by both Bosentan and IL-6 antagonism (p<0.01).
Conclusions: CRP actively promotes a pro-atherosclerotic and pro-
inflammatory phenotype. These effects are mediated, in part, via the produc-

tion of ET-1 and IL-6 and are attenuated by mixed ETA/B receptor antagonism
and IL-6 inhibition. Pharmacological interventions, such as Bosentan, may be
useful in decreasing CRP mediated vascular disease.

P1588 Correlation of soluble cell adhesion molecule
expression and heat production of atherosclerotic
plaques

S. Vaina, C. Stefanadis, K. Toutouzas, E. Tsiamis, V. Katsi, M. Toutouza,
C. Chrysohoou, P. Toutouzas. Hippokration Hospital, Dept of Cardiology,
Athens, Greece

Background: Several studies have shown that inflammation plays an important
role in the pathogenesis of coronary artery disease. Cell adhesion molecules
are critical indicators of the inflammatory process. Recently ex vivo and in vivo
studies demonstrated that atherosclerotic plaques show substantially warmer
regions. Therefore, the aim of the present study was to measure the luminal
surface temperature in patients with coronary artery disease (CAD) and to cor-
relate it with the soluble cell adhesion molecules in order to discriminate the
role of inflammation in heat production in acute coronary syndromes. Methods:
Twenty-five patients were studied with CAD (12 with myocardial infarction dur-
ing the last month and 13 with unstable angina) and 10 sex- and age-matched
controls without CAD, by measuring plasma levels of soluble inter-cellular adhe-
sion molecule-1 (ICAM) and vascular cell adhesion adhesion molecule (VCAM-
1). Intracoronary temperature was measured with a thermography catheter de-
veloped in our Institution: a thermistor probe with a temperature accuracy of
0.05 °C, was attached at the distal end of a long 3F polyurethane shaft. Thus,
the median temperature differences (TD) at the site of the lesion from the core
temperature was measured. Results: It was found that the median TD at the site
of the lesion from the core temperature was increased in patients with unstable
angina (0.59±0.19 °C) and myocardial infarction (0.27±0.16 °C) (p<0.001).
Furthermore, a good correlation was observed between levels of VCAM with
TD(r=0.53, P=0.01). Also, a correlation with ICAM was also observed without
however reaching statistical significance. Conclusion: Local heat at the site of
lesion is increased in patients with acute coronary syndromes and may arise
from an aggressive inflammatory response occurring in these situations. Ac-
cordingly, temperature measurement of culprit lesions may be used in future
studies to evaluate the effect of anti-inflammatory regimens on the atheroscle-
rotic plaque.

P1589 Estimation of macrophage infiltration by the local
angioscopic findings and vascular flow reserve

I. Toshiaki, T. Matsui, K. Matsumura, B. Takase, K. Hagisawa, A. Kurita.
National Defense Medical College, Biomedical Engineering, Tokorozawa,
Japan

Background: Macrophage infiltration appears to play an important role in
plaque instability which occurs in acute coronary syndrome. Recent advances
in angioscopy and the use of velocity guide wires can now accurately estimate
vessel vulnerability. However, the grade of macrophages infiltrations has not yet
to be well elucidated based on the angioscopic (AS) findings and vascular flow
reserve (VFR). The aim of this study was to investigate whether the grade of
macrophages infiltrations on the AS findings and significance of any changes
on VFR.
Methods: We fed the New Zealand white rabbits a diet containing 1% choles-
terol for 8 weeks as the control group (n=10). We induced an injury to produce
the plaque lesion in the middle abdominal aorta (AA) of these rabbits using a
2F Fogarty balloon catheter as the untreated group (n=10). Further, we treated
these rabbits by ramatroban (a TXA2 receptor antagonist; 10mg/kg/day) as the
treated group (n=10). The morphology of plaque lesion in the AA was evalu-
ated by 0.018-inch angioscope (6000 pixels). AS findings were classified into 2
groups (protruding or smooth). The VFR was evaluated by 0.014-inch Doppler
guide wire (15MHz) for 30 seconds occlusion of the AA using a 2F Fogarty
catheter. The VFR was provided by the average peak velocity (APV; cm/s) and
was expressed as the ratio of basal to peak APV following reactive hyperemic
response. After proceedings, the rabbits were sacrificed and the macrophage
obtained from AA sections were stained with antibodies against the rabbit
macrophages (RAM-11). The density of total macrophages was quantified into
absolute areas of RAM-11.
Results: The macrophage cell densities in the observed lesion was the highest
in the untreated group (70 ± 12%) comparing with the treated (30 ± 18%,
p< 0.05) and control group (10 ± 12%, p<0.01). The values of VFR was the
lowest (1.3 ± 0.4) in the untreated group comparing with the treated (2.0 ±
0.7, p<0.05) and control group (2.4 ± 0.5, p<0.01). Further, the incidences of
protruding plaques were the most prominent in the untreated group (70 ± 15%)
comparing with the treated (20 ± 5%, p<0.05) and control group (10 ± 15%,
p<0.01).
Conclusion: This study clearly shows that the plaque lesions in rabbits AA
were composed mostly by macrophage with protruding appearances. These
lesions were reduced in the vascular functions. The treatment by RAMA was
proved to stabilize these lesion.
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P1590 Potential involvement of secretory phospholipase A2
activity in atherosclerosis. Correlation with the dyad
CD40/CD40L

M.L. Nieto 1 , L. Fuentes 1 , M. Hernandez 1 , M. Sanchez-Crespo 1 ,

J.J. Alonso 2 , F. Fernandez-Aviles 2 . 1 IBGM-Facultad de Medicina, Valladolid,
Spain; 2 University Hospital of Valladolid, Institute of Heart Science (ICICOR),
Valladolid, Spain

Background: Acute coronary events commonly result from thrombosis trig-
gered by disruption of an atherosclerotic plaque. Migratory immune cells, in-
cluding activated macrophages and T lymphocytes, are the key cellular ele-
ments at all stages of atherosclerosis and abound a sites of plaque rupture. The
development of a new concept of assessing the pathogenesis of atherosclero-
sis in the context of immune-inflammation in the vascular wall open new vistas
for the comprehension and treatment of this disease, but the mechanism un-
derlying this network are widely unknown.
Recent reports have pointed to the dyad CD40-CD40L as a stimulus for
atheroma-associated cells. This system is a key mediator of cell communica-
tion in the immune system. Although originally was defined on B and T cells, re-
cently has been reported that vascular cells, endothelial cells and macrophages
can express functional CD40L as well as its receptor CD40, in vitro and in
atherosclerotic plaques.
Result: To elucidate the regulatory biochemical pathways involved in the pro-
gression of the vascular lesion, we have studied the effect of type II secretory
phospholipase A2 (5PLA2) on the expression and signaling of CD40 in the
THP-1 cell line. This cell line shows remarkable functional similarities with the
macrophages located in the vessel wall that exacerbate the local inflammatory
response in the atherosclerotic lesion. We have also compared its effect with
the classical proinflammatory citokine TNF-a. The monocitic cells, THP-1, ex-
press CD40 functional receptors. Both, sPLA2 and TNF-a treatment increased
CD40 expression without affect the levels of CD40L. The cellular response
to CD40 engagement includes cytosolic phospholipase A2 phosphorylation,
arachidonic acid movilization and increase in the production of MCP-1 and in
the expression of Fas/FasL. These effects were enhanced in the presence of
5PLA2 and TNF-a. Although, CD40 ligation modulates the expression of the
system Fas/FasL does affect neither survival nor cellular cycle and might rep-
resent a juxtacrine mechanism of signaling involving other cell types
Conclusions: These data show that sPLA2, besides its effects on the proper-
ties of LDL, elicits CD40 expression on macrophages, linking the inflammatory
and the immune responses. Another finding from this study is the activation of
the Fas-signaling pathway as a mechanism of resolution of inflammation under
nonphlogistic conditions.

P1591 Activation of Toll-like receptor 4 by adventitial
application of lipopolysaccharide augments
neointima formation in a mouse model

J.J. van der Meer, A. Vink, B. van Middelaar, C. Borst, G. Pasterkamp,
D.P.V. de Kleijn. University Medical Center, Experimental Cardiology
Laboratory, Utrecht, Netherlands

Background: Previously, we demonstrated that the Gram-negative bacterium
Chlamydia pneumoniae is frequently present in the adventitia of atheroscle-
rotic arteries. Lipopolysaccharide (LPS) is the principal constituent of Gram-
negative bacteria that is recognized by the innate immune system. Toll-like re-
ceptor 4 (TLR4) is the transmembrane receptor for LPS signaling. We recently
demonstrated TLR4 expression in adventitial fibroblasts. Activation of adven-
titial fibroblasts induced the up-regulation of various cytokines. In the present
study we hypothesized that adventitial application of LPS augments neointima
formation in an in vivo situation and that TLR4 is involved in this process.
Methods: To study the effect of adventitial LPS application on the augmenta-
tion of neointima formation induced by a cuff, a non constrictive polyethylene
cuff (ID 4mm, OD 8mm) was placed around the right femoral artery of wild type
BALB/c mice. Gelatin with (n=9) or without (n=9) LPS (1µg/µl) was injected
between the cuff and the artery. To study the role of TLR4 in the augmentation
of neointima formation by adventitial LPS application, a cuff was placed around
the right femoral artery of TLR4 defective BALB/c mice. Gelatin with LPS (n=8)
was injected between the cuff and femoral artery. All mice were sacrificed after
three weeks follow up.
Results: The wild type BALB/c mice treated with LPS-gelatin showed a sig-
nificant larger neointima formation compared to wild type BALB/c mice only
treated with gelatin: Intima(µm 2 ), 9134±5144 and 2353±3228 (p=0.003), re-
spectively; intima/media ratio, 0.95±0.51 and 0.22±0.27 (p=0.002), respec-
tively. The TLR4 defective BALB/c mice treated with LPS-gelatin showed a sig-
nificant smaller neointima formation compared to the wild type BALB/c mice
treated with LPS-gelatin: intima(1tm 2 ), 3859±2556 and 9134±5144 (p=0.012),
respectively; intima/media ratio, 0.46±0.30 and 0.95±0.51 (p=0.021), respec-
tively.
Conclusions: Adventitial application of LPS augments neointima formation in-
duced by a cuff and TLR4 is involved in this process. These results provide
a possible link between adventitial inflammation and arterial obstructive dis-
eases.

P1592 Plasma levels of sCD40 ligand predict the presence of
lipid pool in human carotid plaque: an in-vivo study
using high -resolution MRI

G. J. blake, R.J. Ostfeld, N. Varo, U. Schoenbeck, P. Libby, M. Gerhard,
E.K. Yucel, P.M. Ridker. Brigham and Women's Hospital, Cardiovascular
Division, Boston, United States of America

Introduction: Large lipid pools and thin fibrous caps characterize vulnerable
plaque. CD40 ligand mediates several processes important in atherogenesis
and the formation of high-risk plaque, and soluble CD40 ligand predicts risk of
cardiovascular events prospectively.
Methods: We tested the hypothesis that plasma levels of soluble CD40 lig-
and (sCD40L) correlate with evidence of intra-plaque lipid on high-resolution
carotid MRI. This study enrolled 41 outpatients with stenoses greater than or
equal to 30% in either internal or common carotid artery by carotid ultrasonog-
raphy (January 2001 to January 2002). All patients had a blood sample drawn,
and underwent high-resolution MRI of the carotid arteries. A blinded study ra-
diologist determined the presence or absence of intra-plaque lipid, based on
the loss of signal between the TE 20 and TE 55 fast spin echo images. Plasma
levels of sCD40L were measured by ELISA. The study was approved by the
Human Research Committee of Brigham and Women's Hospital and written
informed consent was obtained from all study participants.
Results: The 41 patients had a mean age of 70.0 years ± 8.4, 63.4% were
male, 31.7% were diabetic, 80.5% had hypertension, and 12.2% were current
smokers. Plasma levels of sCD40L in patients with evidence of intra-plaque lipid
(n=13) exceeded those in patients without intra-plaque lipid (n=28) (median
2.57ng/ml, inter-quartile range (IQR) [2.01-3.52] vs 1.62ng/ml, IQR [1.21-2.47];
p=0.03). The relative risk for intra-plaque lipid associated with above median
levels of 5CD40 ligand compared to below median levels of sCD40L was 5.5
(p=0.046). Adjustment for diabetes, hypertension, smoking status, and ratio of
total cholesterol: high-density lipoprotein cholesterol, did not change the mag-
nitude of the predictive effect of elevated sCD40L (relative risk 5.1; p=0.10).
Conclusions: Plasma levels of sCD40L may predict patients with features sug-
gestive of high-risk plaque. Interfacing high resolution MRI with studies of in-
flammation may provide novel insights into the pathogenesis of atherosclerosis.

P1593 A paradoxical increase in the surface expression of
various cell adhesion molecules in human endothelial
cells after treatment with statins

G. Basta', M. Massaro 2 , R. Madonna 3 , A. Pandolfi 4 , A. Consoli 4 ,

A. Zampolli 1 , M A. Carluccio 2 , R. De Catarina 3 . 1 CNR Institute of Clinical
Physiology, Laboratory for Thromb & vast Research, S.Cataldo - Pisa, Italy;
2 CNR Institute of Clinical Physiology, Laboratory of Vascular Research, Lecce,
Italy; 3 Chair of Cardiology, Univ. of Chieti, Ospedale S. Camillo De Lellis,
Chieti, Italy , 4 University of Chieti, Department of Diabetology, Chieti, Italy

By decreasing LDL levels, statins decrease the substrate for LDL oxidation
and therefore one of the main triggers of atherosclerosis. Thus, in vivo treat-
ment of patients with therapeutic doses of simvastatin decreases urinary 8-
iso-PGF2alpha excretion, an in vivo index of lipid peroxidation (De Catarina
R et al, submitted). However, despite the removal of a main triggers for ad-
hesion molecule expression, therapeutic doses of statins do not decrease cir-
culating levels of soluble adhesion molecules such as Vascular Cell Adhesion
Molecule-1 (VCAM-1), E-selectin and Intercellular Adhesion Molecule-1 (ICAM-
1) (De Caterina R et al, data on file). In order to clarify this apparent paradox
we assessed the in vitro effects of one commonly used lipophylic statin, sim-
vastatin, on the induced surface expression of three proinflammatory adhesion
molecules, VCAM-1, ICAM-1 and E-Selectin, and on endothelial nitric oxide
synthase (eNOS) in human umbilical vein endothelial cells (HUVEC).
Methods: Simvastatin (10-1000 ng/mL), activated in vitro by alkaline hydroly-
sis, was incubated with HUVEC for 0-24 h, followed by co-incubation with tumor
necrosis factor-alpha (TNF), lipopolysaccharide (LPS), or advanced glycation
endproducts (AGEs) for further 12 h. After this time, VCAM-1, E-Selectin and
ICAM-1 expressions were assessed by cell surface immunoassays (EIA), and
eNOS protein levels determined by Western analysis.
Results and Conclusions: Pretreatment with simvastatin increased both
the basal and the cytokine-downregulated expression of eNOS. Simvastatin
also, slightly but significantly (P<0.05), boosted the expression of adhesion
molecules induced by TNF, LPS and AGEs, as show in the table.

Adhesion molecule expression

Stimulus VCAM-1 E-selectin ICAM-1
(% of stimulated expression)

AGEs (200 microg/mL) 153±23* 217±20* 128±10'
LPS (1 microg/mL) 150±10* 130±13* 133±14*
TNF (10 ng/mL) 135±23' 150±23' 130±10'

Adhesion molecule expression in the presence of simvastatin 600 ng/mL. ' = P<0.05 vs stimu-
lated control without simvastatin

These observations suggest the existence of an adverse pleiotropic effect
of simvastatin on endothelial leukocyte adhesion molecule expression, likely
counteracted in vivo by the decrease of LDL.
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P1594 Interleukin-6 upregulates AT1 receptor gene
expression in vascular smooth muscle cells

S. Wassmann, M. Stumpf, M. Boehm, G. Nickenig. Universitaetskliniken des
Saarlandes, Medizinische Klinik-lnnere Medizin Ill, Homburg/Saar, Germany

Inflammatory processes and the renin-angiotensin system play an important
role in the pathogenesis of atherosclerosis. Activation of the All receptor (AT1 -
R) leads to enhanced synthesis of the pro-inflammatory cytokine interleukin-6
(IL-6), and angiotensin II, AT1-R, and IL-6 are co-localized in atherosclerotic
plaques. Therefore, we investigated whether IL-6 itself may influence All -R
gene expression in vascular smooth muscle cells (VSMC).
Methods and Results: Cultured rat aortic VSMC were incubated with IL-6 for
0-24h. All -R gene expression was assessed by Northern and Western blot-
ting. IL-6 (1 nmol/I) led to a significant, time-dependent upregulation of AT1-
R mRNA expression to 150±19% of control after 12h incubation. This IL-6
effect was dose-dependent with a maximum at 5 nmol/l. AT1-R expression
was also upregulated by IL-6 on protein level. Transcription blockade experi-
ments showed that AT1-R mRNA stability is not altered and that IL-6-induced
All -R regulation is mediated by transcriptional mechanisms. Co-incubation
of VSMC with IL-6 and the specific pharmacological inhibitors wortmannin,
LY294002, PD98059, SB203580, AG490, DPI, or genistein revealed that IL-
6-mediated AT1-R upregulation involves activation of PI-3-kinase, p38-MAP-
kinase, p42/44-MAP-kinase, and JAK2. Angiotensin II-induced production of
reactive oxygen species in VSMC was enhanced after pre-incubation with IL-6
for 24h (DCF fluorescence lasermicroscopy).
Conclusions: IL-6 significantly upregulates AT1-R gene expression in VSMC
involving PI-3-kinase, MAP-kinase, and JAK/STAT-dependent signal transduc-
tion pathways. This interaction of the pro-inflammatory cytokine interleukin-6
with the All receptor may represent an important pathogenetic mechanism in
the development and progression of atherosclerosis.

P1595 Risk factors for coronary artery disease in patients
with systemic lupus erythematosus

A. Tudose 1 , I. Agache 2 , M. Radoi 3 , E. Gheorghita 4 .'BrasovCounty
Hospital, Cardiology Department, Brasov, Romania; 2Faculty of Medicine,
Cardiology Department, Brasov, Romania; 3Faculty of Medicine, Cardiology,
Brasov, Romania; 4 Brasov County Hospital, Haematology, Brasov, Romania

Background: Coronary artery disease (CAD), major cause of morbidity and
mortality in systemic lupus erythematosus (SLE) patients, has a complex risk
profile with SLE related and CAD risk factors.
Aims: Risk factors for CAD in SLE patients (pts) were evaluated in a 10 year
longitudinal prospective study.
Design: 142 SLE pts fulfilling ARA criteria, 131(94.3%) females, 39 y mean age
were divided in group A - 38 (26.8%) pts with SLE and CAD (angina and/or my-
ocardial infarction) and group B - 104(73.2%) pts with SLE without CAD. CAD
was documented by ECG, 2D echo, stress test, Th-201 myocardial scintigraphy.
Pts were appreciated for CAD risk factors, steroid therapy > 10 mg/day more
than 10 years and ELISA serum level for anticardiolipinic antibodies (ACL) >
25 UE/ml. Plasmatic cholesterol determined using a turbidimetric assay (nor-
mal plasma level < 200 mg/dl). Statistical analysis using multiple regression.
Results: The incidence of CAD risk factors is significantly higher in group A
(table). In group A 25(65.6%) pts had 3 risk factors or more, 18(47.3%) pts
with risk profile composed of steroid therapy > 10 mg/day more than 10 years,
cholesterol plasma level > 200 mg/dl and ACL > 25 UE/ml.

Risk factors Gr.A Gr.B p value
Cholesterol plasma level > 200 mg/dl 28(73.3%) 32(31.1%) <0.001
Family history of CAD 12(31.7%) 10(9.8%) <0.05
Sedentary life style 13(32.8%) 25(24.4%) <0.1
Obesity 8(21.4%) 12(11.9%) <0.1
Smoke 7(20.9%) 13(12.4%) <0.01
Diabetes 6(17.9%) 8(8.4%) <0.01
Hypertension 10(26.3%) 15(14.5%) <0.01
Steroid therapy > 10 mg/day > 10 years 37(97.4%) 15(14.9%) < 0.0001
ACL > 25 UE/ml 19(51.4%) 19(18.4%) <0.001

Cardiovascular mortality was 7.8% in group A, 10% from total number of
deaths, compared to total mortality 2.11% in group B.
Conclusions: In SLE patients chronic steroid therapy > 10 mg/day more than
10 years and increased titers of anticardiolipinic antibodies are additional risk
factors for coronary artery disease.

P1596 Pregnancy-associated plasma protein a (PAPP-a) in
determination of unstable coronary plaque

P. Hajekl, M.M. Milan Macek 2 , P.O. Petr Ostadal 1 , J.V. Jan Vojacekt,
D.A. David Alan', V.D. Vaclav Durdil 1, J.F. Jiri Fiedler', M.M. Martin Maly 1 .

t Faculty Hospital Motol, Interventional Cardiology, Prague, Czech Republic,
2 University Hospital Motol and of 2nd M, Institute of Biology and Medical
Genet, Prague, Czech Republic

Objectives: The aim of our study was to assess whether elevation of PAPP-A
(metalloproteinase used in fetal diagnosis of Down's syndrome) is associated
with acute coronary syndromes.
PATIENTS AND METHODS: A total of 114 patients were included into this
study: 65 patients with stable coronary artery disease (SCAD), 25 patients with
normal coronary angiogram (N), and 24 patients with acute coronary syndrome
(ACS; 14 patients with ST segment elevation acute myocardial infarction (STE
AMI), 7 patients with non STE AMI, and 3 patients with unstable angina pec-
toris). Blood samples for determination of troponin I (TI), C-reactive protein
(CRP) and PAPP-A were collected at admission and all patients underwent
coronary angiography (and percutaneous coronary intervention if necessary).
Results: All baseline, clinical, and demographic data were comparable among
the groups. The plasma level of PAPP-A in patients with ACS (26.5 ± 5.93
mIU/L) was significantly higher than in both control groups: SCAD (3.16 ± 0.26
mIU/L, p = 0.0009) and N (2.53 ± 0.25 mIU/L, p = 0.0007). There was no
statistically significant difference between the group N and the group SCAD.
The value of PAPP-A was independent on entry TI and CRP level;the PAPP-A
threshold value of 9 mIU/L had 71 % sensitivity and 100% specificity for ACS.
In some patients with STE AMI PAPP-A was already elevated even before poz-
itivity of TI.
Conclusions: Our results suggest that circulating PAPP-A is a promising
marker of unstable coronary plaque. Nevertheless further studies are needed
to support this hypothesis.

CELLULAR BIOLOGY OF MYOCARDIAL PROTECTION

P1597 Preischaemic infusion of alpha-human atrial
natriuretic peptide elicits myoprotection through
nitric oxide-protein kinase C dependent mechanism

H. Okawa, H. Horimoto, Y. Nomura, S. Mieno, M. Yoshida, K. Nakahara,
K. Asada, S. Sasaki. Osaka Medical College, Thoracic and Cardiovascular
Surgery, Takatsuki, Japan

Background: Alpha human atrial natriuretic peptide (alpha-hANP) has been
prescribed for the patients with heart failure due to its natriuretic and vasodila-
tory activity. Recent reports suggested that alpha-hANP generates nitric ox-
ide (NO) that is known to be involved in myoprotective mechanisms. In this
study, effects of preischemic infusion of alpha-hANP against ischemia reperfu-
sion were evaluated.
Method: Isolated rat hearts were subjected to Langendorff perfusion with
buffered Krebs-Henseleit solution and were divided into five groups. Six hearts
received 0.lmicro-M of alpha-hANP for 10 minutes (HANP), six hearts received
1 mM of a NO synthetase inhibitor N(G)-nitro-L-arginine methyl ester (L-NAME)
for 5 minutes before alpha-hANP,,(LNM), six hearts received 0.02 micro-M
of a protein kinase C (PKC) inhibitor chelerythrine chloride for 5 minutes be-
fore alpha-hANP (CHE), six hearts received 10 micro-M of a cyclic guanosine
monophosphate (cGMP) inhibitor methylene blue for 5 minutes before alpha-
hANP (MB), and six hearts served as a control with no interventions (CON).
All groups were, then, subjected to 20 minutes of global ischemia followed by
120 minutes of reperfusion. LV pressures, coronary flow and concentrations of
cGMP in the perfusate were measured throughout the experiments and infarct
sizes were detected at the end of experiments.
Results: Alpha-hANP significantly reduced infarct size as compared to con-
trol hearts, and this effect was reversed by either LNM or CHE, but not MB
(HANP: CON: LNM: CHE: MB, 26.1±2.8: 42.7±2.3*: 39.0±1.6*: 40.0±2.0*:
29.6±2.6%, *=p<0.01 vs. HANP). Alpha-hANP significantly increased cGMP
concentrations and this effect was reversed by L-NAME (HANP: CON:
LNM: CHE: MB, 1.04±0.13: 0.16±0.7#: 0.27±0.16#: 0.80±0.15: 0.80±0.10%,
#=p<0.05 vs. HANP). There was no significant deference among five groups
in terms of LV pressures and coronary flow.
Conclusion: These data suggest that a preischemic infusion of alpha-hANP
exerts myoprotective effects against ischemia reperfusion possibly through a
NO-PKC dependent mechanism, although a NO-cGMP pathway was also acti-
vated.
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P1598 The protective effect of bradykinin on ischaemic
cardiac mitochondria is mediated by B2 membrane
receptors

P. Monteiro', J.P. Moura 2 , S. Silva 2 , A. Moreno 2 , L. Gongalves',
L.A. Providencia 1 . 1 Coimbra University Hospital, Cardiology Dept., Coimbra,
Portugal; 2Center for Neuroscience of Coimbra, Coimbra, Portugal

Bradykinin (BD) interact with the endothelium and induces vasodilatation, in a
process that seems to be mediated by the release of nitric oxide. An impor-
tant part of the positive effects of BD appear to be mediated by B2 membrane
receptors.
The aim of our study was to determine, during acute cardiac ischemia, the role
of these receptors on the BD-mediated mitochondrial metabolism protection.
We used an ex-vivo global myocardial ischemia model (Lagendorff system).
Forty Wistar rat's hearts were divided in 4 experimental groups - A (180 minutes
of perfusion, with a Krebs modified solution), B (60 minutes of perfusion with
the same solution, followed by 120 minutes of ischemia), C (as in B, but in the
presence of BD 0.1 1cM) and D (as in B, but in the presence of BD 0.1 1cM and
a B2 receptor antagonist - D-Arg-(Hyp3, D-Phe7, Leu8)-Bradykinin 100 1cM).
Cardiac mitochondria were then isolated by differential centrifugation and the
activity of complexes I, II-III and IV of the mitochondrial respiratory chain (MRC)
was evaluated, using their metabolic substrates (Glutamate/Malate, Succinate
and Ascorbate/TMPD). Parameters assessed were: Respiratory Control Ratio
(RCR), 02 consumption during state 3 of mitochondrial respiration (S3), Mi-
tochondrial Membrane's Electrical Potential after Phosphorylation (Delta Psi),
Phosphorylative Lag Phase (PLP), Energetic Charges (EC) and Enzymatic Ac-
tivities (EA) of each of the MRC complexes - see table.

Groups/Parameters 	 BD	 BD + D-Arg-(Hyp3, D-Phe7, Leu8)- p value
BD	 Bradykinin (Group D) 	 (C vs. D)

PLP (Succinate) 	 239.2±14.8% 	 135.4±27.7% 	 p=0.003
PLP (Ascorbate/TMPD) 	 228.6±48.9% 	 63.5±5.1% 	 p=0.004
Delta Psi (Succinate) 	 1959.3±363% 	 625.9±296.3%	 p=0.01
Delta Psi (Ascorbate/TMPD) 652.3±81.2% 	 401.9±100.8 % 	 p=0.09

Note: Values are expressed as % of control (Group A)

When compared to the group treated with BD, the one exposed to D-Arg-(Hyp3,
D-Phe7, LeuS)-Bradykinin was capable of reverting the BD's positive impact on
PLP and on the Delta Psi recovered after a phosphorylative cycle. These re-
sults indicate for the first time, in an ex-vivo myocardial ischemia model, that the
positive impact of BD on the mitochondrial phosphorylative system is mediated
by B2 receptors.

P1599 Involvement of p38 MAPK in ischaemic
preconditioning and thyroxine induced
cardioprotection

I. Paizis 1 , V. Malliopoulou 1 , I. Mourouzis 1 , S. Tzeis 1 , D.D. Cokkinos' ,
C. Pantos', D. Varonos' , D.V. Cokkinos 2 . ' University of Athens,
Pharmacology, Athens, Greece; 2 Onassis Cardiac Surgery Center, 1st
Cardiology Department, Athens, Greece

Background: Previous studies have shown that thyroxine administration is as-
sociated with enhanced tolerance of the heart against ischaemia. Furthermore,
ischaemic preconditioning (PC) is a well established means of cardioprotection
which involves alterations in p38 MAP kinase during the subsequent sustained
ischaemia. The aim of the present study was to investigate whether long-term
thyroxine administration protects the heart by interfering with mechanisms that
are known to be involved in PC induced cardioprotection.
Methods: a. L-thyroxine (T4) was administered in Wistar rats (25µg/100g/day
Sc) for 2 weeks (THYR), while normal animals served as controls (NORM).
Isolated rat hearts were perfused in a Langendorff mode. After an initial sta-
bilization period, NORM and THYR hearts were subjected to either 20 min of
zero-flow global ischaemia (I), THYR(l),n=5 and NORM(I), n=5. or to 20 min of
I followed by 45 min of reperfusion (R), THYR(I/R),n=6 and NORM(I/R), n=6. b.
NORM hearts were subjected to a four cycle PC protocol (3min of I and 5 min
of R followed by 3 cycles of 5 min of I and 5 min of R) before 20 min of I only,
NORM(PC+I), n=5 or 20 min of I and 45 min of R, NORM(PC+I/R), n=6. Postis-
chaemic recovery of left ventricular developed pressure was expressed as %
of the initial value (LVDP%). Total and phospho p38MAPK were measured by
Western blot analysis at the end of 20 min of I and at the end of 45min of R.
Results: LVDP% was higher in THYR(I/R) than in NORM(I/R) [61.5 (6.6)
vs 42.8 (4.9)], p<0.05. LVDP% was also higher in NORM(PC+I/R) than in
NORM(I/R) [59.2 (4.6) vs 42.8 (4.9)], p<0.05. Phospho-p38 MAPK was 1.9 fold
more in NORM(l) than in THYR(I), p<0.05 and 3.5 fold more in NORM(I) than
in NORM(Pc+l), p<0.05. Furthermore, phospho p38 MAPK was 1.7 fold more
in NORM(I/R) than in THYR(I/R), p<0.05 and 1.25 fold more in NORM(I/R)
than in NORM(PC+I/R), p=0.09.
Conclusion: p38 MAPK activation is attenuated during ischaemia both in
THYR and in PC hearts and at reperfusion only in THYR hearts, in a paral-
lel fashion to improved postischemic recovery

P1600 Two-dimensional analysis of myocardial protein
expression following myocardial ischaemia and
reperfusion in rabbits

H.J. Schwertz', T. Langin', H. Platsch 2 , J. Richert, S. Bomm 2 ,

M. Schmidt 3 , H. Hillen 3 , M. Buerke 1 .'Johannes Gutenberg University, H.
Department of Medicine, Mainz, Germany; 'BASF Ludwigshafen, Germany;
3Abbott Pharmaceutical, Ludwigshafen, Germany

Myocardial ischemia and reperfusion injury (MI/R) can be related to leukocyte
activation with subsequent release of cytokines and oxygen-derived free rad-
icals. Activation of the complement system has been implicated in the patho-
genesis of myocardial ischemia and reperfusion injury. Inflammatory injury will
subsequently result in cellular activation and protein synthesis.
In the present study we analyzed the myocardial protein expression and its
pattern following myocardial ischemia and reperfusion, with and without com-
plement inhibition with the synthetic serine protease inhibitor FUT-175 known
to inhibit classical and alternative complement pathway in a rabbit model of
myocardial ischemia and reperfusion (60min I + 180min R). FUT-175 signif-
icantly reduced myocardial necrosis, i.e. creatine kinase release which were
analyzed for the three groups (p<0.05). Similar, histological analysis demon-
strated preservation of myocardial tissue injury and reduced leukocyte accu-
mulation following FUT-175 treatment. Further, the myocardial protein expres-
sion was analyzed by two-dimensional gel electrophoresis following MI/R in the
different groups. The protein patterns were evaluated by means of MELANIE III
a computer-assisted gel analysis system. The biochemical identification of the
proteins of interest was achieved using nanoHPLC/ESI-MS/MS. On average,
509±25 protein spots were found on the gels. A pattern of 480 spots with identi-
cal positions was found on every gel of five animals of each group. We analyzed
10 spots which were significantly altered, by using massspectrometry. Super-
oxide dismutase and aB-crystallin were identified. We compared sham group
vs. vehicle group and vehicle group vs. FUT-175 treated animals. Expression
of the two identified proteins decreased by half the amount in the vehicle group
when compared to sham treated animals. Treatment with Fut-175 preserved
significantly superoxide dismutase and aB-crystallin protein expression when
compared to vehicle treated animals.
The results present profound differences in myocardial protein expression after
ischemia and reperfusion and following treatment with the complement inhibitor
FUT-175. Our results illustrate the application of proteomics to discover possi-
ble new therapeutic targets or to detect unexpected effects of pharmacological
inhibitors.

P1601 The role of the apoptosome in nitric oxide-induced
cardiac myocyte apoptosis

P. Andreka 1 , Z. Nadhazi 1 , K.A. Webster', N.H. Bishopric'. I Semmelweis
University Faculty of Medic, 2nd Dept. of Medicine, Budapest, Hungary;
2University of Miami School of Medicine, Department of Pharmacology, Miami,
United States of America

Nitric oxide (NO) induces apoptosis in cardiac myocytes (CM) through an ox-
idant sensitive mechanism. However, additional factors modulate the timing
and extent of NO effects. We investigated the cytoprotective role and possi-
ble targets of c-Jun N-terminal kinases (JNK) in NO-mediated apoptosis. We
previously showed that cultured neonatal rat CM exposed to the NO donor S-
nitrosoglutathione (GSNO), 1mM) undergo extensive (40-50%) apoptotic cell
death beginning at 4 hr after treatment, preceded by strong activation of JNK. In
this system, inhibition of JNK strongly enhances and accelerates NO-mediated
apoptosis, while constitutive activation of JNK via MEKK1 reduces cell death by
50%. We examined specific effects of JNK inhibition on molecular events in NO-
mediated apoptosis by using an adenovirus expressing a dominant negative
mutant of JNK1 (Ad-dnJNK). NO appeared exclusively to utilize a mitochondria-
dependent pathway for apoptosis, as it did not induce cleavage or activation
of caspase-8, with or without JNK activation. Furthermore, NO did not ac-
tivate cleavage or mitochondrial translocation of pro-apoptotic Bid, a target
for caspase-8 and a mediator of cross-talk between the extrinsic and intrin-
sic apoptotic pathways. However, NO induced a rapid (30 min) translocation of
anti-apoptotic BcI-xL from CM mitochondria to cytosol and a concurrent move-
ment of pro-apoptotic Bad from cytosol to mitochondria. Cytochrome C (cyt
c) release from mitochondria permits formation of the ?apoptosome?, a cy-
tosolic complex of cyt c, procaspase-9 and APAF-1 that leads to activation of
caspase-9. Consistent with this, NO also induced rapid (10 min) cyt c leakage
from mitochondria into cytosol, followed by cleavage and activation of caspase-
9 after a lag of 4 hr. Infection with Ad-dnJNK abolished 99% of NO-induced JNK
activity, but had no effect on cyt c leakage compared with blank virus-infected
or uninfected cells? a Bcl-xL-expressing adenovirus delayed NO-induced cyt
c leakage by 12 hr. However, Ad-dnJNK accelerated (by 2 hr) and enhanced
(120%) the cleavage and activation of caspase-9. These data suggest that NO
activates a mitochondria-dependent apoptotic pathway in CM, and that JNK
activation blunts CM apoptosis at the level of the apoptosome.
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1602 Doxazosin induces apoptosis in HL-1 cardiomyocytes

J.R. Gonzalez-Juanatey, C. Alcaide, M.J. Iglesias, R. Pineiro, M.F. Lago.
Hospital Clfnico Universitario, Unidad de Investigacion, Santiago de
Compostela, Spain

Background: Doxazosin is an alphas-adrenoceptor antagonist used in the
treatment of essential hypertension, but its administration has been associated
with increased risk of major cardiovascular events. A biological mechanism to
explain doxazosin's role in increasing cardiovascular disease has not been ap-
parent. Our aim was to investigate a possible proapoptotic effect of doxazosin
on cultured cardiomyocytes.
Methods and Results: HL-1 cardiomyocytes is a mouse AT-1 tumor lineage
derived cell line that maintains the phenotypic characteristics of adult cardiac
cells and yet are able to divide. Hoechst dye vital staining, MTT metabolic ac-
tivity test, and flow citometry, demonstrated that doxazosin treatment induced
apoptosis in HL-1 cardiomyocytes in a time- and dose-dependent manner.
Hoechst dye vital staining showed that, at 12h, 10µM doxazosin induced a
42.63±5.04% of apoptosis vs. 22.12±0.97% of control (n=3, p<0.01), and
higher doses increased dramatically apoptosis (78.96±0.57% at 20µM and
90.10±0.20% at 40µM; n=3, p<0.001). At 48h, 1 µM doxazosin increased
apoptosis to 34.65±2.07% vs. 21.61±4.22% of control (n=3, p<0.05), 10 1cM
induced 44.49±3.22% of apoptosis (n=3, p<0.001), and almost 100% cells
were dead at 20 and 40µM (n=3, p<0.001). MTT analysis showed a decrease
of HL-1 cells metabolic activity as soon as at 12h of 50 4M doxazosin treat-
ment (78.13±7.2% of control, n=3; p<0.05). Treatments for 24h with doxa-
zosin decreased MTT activity to 69.21±4.22% of control(n=4; p<0.05)at 20µM;
64.5±4.38% of control at 40 µM (n=3; p<0.001); and 55.22±4.58% of control
at 50 KM (n=3; p<0.001). The same pattern was observed at 48 and 72h,
with a more dramatic decrease at low doses(47.81 ±7.23% of control at 20µM;
n=3, p<0.001). Flow cytometry analysis of HL-1 cells treated with doxazosin
revealed an increase of apoptosis consistent with a decrease of S/G2/M cell cy-
cle phase. Exposure to phenoxybenzamine, an irreversible inhibitor of alphal-
adrenoceptors,did not influence the proapoptotic effect of doxazosin in HL-1
cells.
Conclusions: Cardiomyocyte apoptosis induced by doxazosin in HL-1 car-
diomyocytes could help to explain the increase of cardiovascular risk asso-
ciated with this drug.This apoptotic effect of doxazosin is independent of its
capacity to antagonize alphal-adrenoceptors.

P1603 Lack of cardiotoxicity after intracoronary paclitaxel
application

B. Scheller' , G. Nickenig 1 , H.P. Stoll , M. Bbhm 1 , U. Speck 2 . ' University of
Saarland, Internal Medicine Ill, Homburg/Saar, Germany; 2Department of
Radiology, Charite, Berlin, Germany

Objective: Use of antiproliferative agents in cancer therapy is frequently com-
plicated by cardiotoxicity. Intracoronary administration of liphophilic agents like
taxane compounds is potentially suited for prevention of restenosis in interven-
tional cardiology. The aim of the present study was to evaluate cardiotoxicity of
intracoronary administration of the taxane Paclitaxel dissolved in a conventional
contrast medium.
Methods: Coronary stents were implanted into LAD and CX arteries of 17 pigs.
lo-promide was used in group I (control), the treatment groups were injected
with 80 ml intravenous lopromide plus 12.8 mg Paclitaxel (group II), 80 ml intra-
coronary lopromide plus 6.4 mg Paclitaxel (group III), and 80 ml intracoronary
lopromide plus 12.8 mg Paclitaxel respectively (group IV). Left ventricular tev-
ocardiography was used to evaluate measures of left ventricular function from
the pre-sacrifice angiography at 28-day follow-up.
Results: There were no thrombotic complications and no significant adverse
events of ECG, blood pressure or contractility during or after lopromide-
Paclitaxel injections. At follow-up, there were no differences in parameters char-
acterizing global and local left ventricular ejection fraction (see table).
Left ventricular function

group I group II group III group IV p

# of pigs 6 3 4 4
LVEDP [mmHg] 23.2±3.6 24.0±5.3 23.8±1.7 20.5±4.2 0.563
dp/dt [mmHg/s] 1.0±0.3 1.3±0.5 0.9±0.4 1.1±0.2 0.461
LV-EF [%] 38.5±10.2 49.0±12.0 45.5±9.8 46.3±6.2 0.418
LVEDP=left ventricular enddiastolic pressure, LV-EF left ventricular ejection fraction

Conclusion: Intracoronary application of the antiproliferative taxane compound
Paclitaxel added to a conventional contrast agent does not induce impaired left
ventricular function.

INFLUENCE OF GENE POLYMORPHISMS

P1604 Ethnic differences in beta 2 adrenergic receptor
polymorphisms distribution

P. Castro', M. Chiong 2 , M. Moreno', O. Perez', G. Diaz-Araya 2 , I. Padilla 1 ,

C. Nazzal' , S. Lavandero 2 . t Catholic University, Cardiovascular Diseases,
Santiago, Chile; 'University of Chile, Chemical and Pharmaceutical Sciences,
Santiago, Chile

Background: Polymorphisms of the beta 2 adrenergic receptor (AR) are im-
portant in cardiac physiology and could have a role in the expression of cardio-
vascular diseases.
Objective: This study investigates distribution of previously identified polymor-
phisms at three sites within the beta 2 AR gene in the chilean population and
compares it to that observed in other populations.
Methods: Three sites within the beta 2 AR gene: the Argl6-Gly, GIn27-Glu
and Thr164-lle alleles were studied. Restriction enzyme analysis of amplified
beta 2 AR gene products (PCR-RFLP) was used to analyse the frequency of
the Arg16-Gly, GIn27-Glu and Thr164-lle polymorphisms with the beta 2 AR
gene in 165 chilean subjects. The results were compared with the reported
prevalence in caucasian and japanaise population.
Results: The frequency of different beta 2 AR alleles in the three population is
presented in the table.

Populations 	 Argl6Arg Argl6Gly GIyl6GIy GIn27Gln GIn27GIu Glu27G1u

Chilean(n=165) 	 16%	 63%	 21%	 46% 	 68% 	 13%
Japanaise(n=836) 	 24% 	 48%	 28% 	 89% 	 10%	 1%
Caucasian(n=212) 	 16% 	 45%	 39% 	 32% 	 53% 	 15%

There were no significant differences in the polymorphisms distribution at the
sites 16 and 164 (not showed). However, the distribution at the site 27 was
different between chilean and japanaise population (p<0.001). Moreover, in
chilean population the proportion of polymorphism Glyl6Gly was lower and the
GIu27GIu higher than the observed in the caucasian population (p=0.001 and
<0.01 respectively). In addition, GIu27Glu was less frequent in the japanaise
population. The polymorphism 1Ieu164 was uncommon in all groups.
Conclusion: There are differences in beta 2 AR polymorphism distribution in
the analized ethnic groups. In Chile the lower proportion of GIy16GIy (asso-
ciated to increased downregulation) is balanced by GIu27GIu polymorphism
(absence downregulation).
FONDECYT 1010992- DID TNAC-1402/01.

P1605 Relation of the G protein beta-3 subunit C825T
polymorphism with left ventricular structure and
function in a large population sample

K. Sedlacek, J. Erdmann, C. Hengstenberg, S. Holmer, M. Muscholl,
A. Luchner, G.A. Riegger, H. Schunkert. Universitst Regensburg, Klinik for
Innere Medizin II, Regensburg, Germany

A G protein beta-3 subunit (GNB3) C825T polymorphism results in a truncated
splice variant protein that is associated with enhanced transmembrane signal-
ing, increased proliferative activity, and arterial hypertension. The aim of the
present study was to further investigate the association of the GNB3 C825T
polymorphism with the left ventriofijar structure and function.
2052 individuals from a large scale population-based sample were investigated
for the GNB3 C825T polymorphism as well as anthropometrical and biochem-
ical characteristics including echocardiographic parameters of left ventricular
structure and function.
Complete genotyping and echocardiographic data were available in 1720 indi-
viduals (829 men and 891 women). The mean left ventricular mass indices in
men with CC (n = 384) and TT (n = 84) genotypes were 98.3 ± 1.2 g/m 2 and
100.0 ± 2.8 g/m2 , respectively (p = 0.64). In women, the corresponding values
were 83.1 ± 1.0 g/m 2 for the CC genotype (n = 397) and 83.8 ± 2.1 g/m 2 for the
TT genotype (n = 91, p = 0.32). Likewise, septal and posterior wall thickness
as well as left ventricular dimensions and parameters of the diastolic function
were not associated with the GNB3 C825T polymorphism in the entire sample
as well as in any of several subgroups, e.g. subjects without antihypertensive
medication. Moreover, the C238T allele status was not a significant determinant
of serologic markers of left ventricular mass, such as atrial or brain natriuretic
peptide. Finally, multivariate analyses failed to show any influence of the GNB3
C825T polymorphism on the parameters of left ventricular structure and dias-
tolic function after adjustment for potentially confounding factors including age,
systolic blood pressure, sex, and body mass index.
In conclusion, we were not able to confirm in this large population sample the
previously published associations of the GNB3 C825T polymorphism with left
ventricular structure and diastolic function.
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P1606 No influence of UD polymorphism of
angiotensin-converting enzyme gene on
exercise-induced cardiac hypertrophy in teenagers

G. Galanti 1 , M. Rizzo', P. Manetti 1 , N. Pucci' , A. Capalbo 1 , M.C.R. Vono'
C. Fatini 2 , F Gensini 2 . ' University of Florence, Non-Invasive Cardiac
Laboratory, Florence, Italy,- 'University, Human Genetics, Florence, Italy

Background: Long-term athletic training induces a physiological cardiac hy-
pertrophy. However, similarly trained athletes develop LVM to a different ex-
tent, suggesting that genetic factors may modulate heart size. I/D polymor-
phism of Angiotensin Converting Enzyme (ACE) gene has been associated
with exercise-induced cardiac hypertrophy in adults.
Aim of the study was to investigate the influence of I/D polymorphysm of ACE
gene in the development of LVM in a group of teenage athletes.
Matherials and Methods. 75 competitive soccer players aged 14 to 18
(mean±DS=15±1,2) were examined by echocardiography (echo) and bio-
electrical impedance analysis (BIA).Anthropometric data, body composition
and standard echo measurements were compared to mean, lower and up-
per limits (5th and 95th percentile) of 52 normal controls aged 14 to 18
(mean±DS=15±1,6). ACE genotype was also assessed in all subjects.
Results: Genotype distribution was in agreement with Hardy-Weimberg
equilibrium and allele frequency were comparable to those found in con-
trols.Body surface area (BSA) (1,8±0,1 vs 1,7±0,2; p<0,001), fat-free
mass(FFM) (58,6±7 vs 52±8,5;p<0,001) and all mean echo measurements
(left atrium size 29,3±2,2mm vs 28,3±2,9mm; septal thickness 9,5±0,1
vs 8,5±1; posterior wall thickness 9,5±1,1mm vs 8,3±0,9mm; left ventricu-
lar(LV) diastolic diameter 51,4±4,4mm vs 49,4±3,5mm; LV systolic diam-
eter 32,1±3,6mm vs 30±3,3mm; Lvmass 195,3±32g vs 165,3±37,6g; Lv-
mass/BSA 115,5±18,9g/mq vs 95±18,2g/mq; Lvmass/FFM 3,5±0,5g/Kg vs
3±0,4g/Kg; p<0,001 for all variables) were significantly greater in athletes than
in controls. Increased left ventricular mass was found in athletes as a results
of increased left ventricular cavity dimension and wall thickness.Left ventricular
hypertrophy was found in 17 athletes, but no association was found with ACE
genotype (11=41%, DD=41%, I0=18%)
Conclusione. Our results show the adaptative cardiac hypertrophy in response
to physical training in a group of homogeneus teenage athletes. It appeares
as a moderate and physiological hypertrophy with normal systolic and diastolic
functions. In young people, ACE genotype seems to have none influence in the
development of LVM.

P1607 Novel BNP C-1563T promotor-polymorphism
associated with blood pressure and left ventricular
mass

A. Luchner 1 , E.-M. Seuss 1 , J. Erdmann 1 , H.-W. Hensel, A. Doering 3 ,

G. Riegger', S. Holmer', H. Schunkert 1 . 1 Klinikum derUniversitat, Innere
Medizin 11, Regensburg, Germany; 2 Universitaet, Institut for Epidemiologie,
Muenster, Germany; 3 lnstitut fur Epidemiologie, GSF Forschungszentrum,
Munchen, Germany

The cardiac natriuretic peptide BNP (brain natriuretic peptide) is secreted from
the left ventricle (LV) in response to increased stretch and has potent va-
sodilatory and antihypertrophic effects. Recently, a novel CIT-polymorphism
(TGA(CIT]ATCA) in the putative cAMP response like element (CRE) of the BNP
promoter has been described.
To assess the frequency of this polymorphism as well as the association with
blood pressure (BP) and LV mass index (by echocardiography), a total of 2153
subjects (n=1059 female, 1094 male) of two population-based surveys (MON-
ICA Augsburg) were genotyped. The respective frequencies of the genotypes
were 93,5% (CC), 5,8% (CT), and 0,8% (TT). In subjects with the less fre-
quent genotypes CT and TT, systolic BP was significantly lower as compared
to subjects with CC (133±22 mmHg vs. 138±21; p<0.003), even in the nor-
motensive (BP<140/90mmHg) subgroup (n=740, CT 119±12 mmHg vs. CC
123±13; p<0.008). Presence of a T-allele was also associated with lower sys-
tolic BP after adjustment for age, body mass index, and gender in this subgroup
(p=0.02 multivariate, 0-coefficient -3,4). Presence of the T-allele was further as-
sociated with a significantly lower LV mass index (CT&TT 83±19 gr/m 2 vs. CC
88±24; p<0.008), particularly in male subjects (n=717, CT&TT 88±19 gr/m 2

vs. CC 96±25; p<0.008; TT 72±25 gr/m 2 ; p< 0.007 vs. CC and p<0,05 vs.
CT). The association of the T-allele with lower LV mass index was partially in-
dependent from BP and remained statistically significant even after adjustment
for age, body mass index, systolic BP and LV function (p=0.02, n-coefficient
-6,3).
The C-1563T polymorphism of the BNP promotor is rare. Since the T-allele
is independently associated with substantial effects on blood pressure and LV
mass in these observational studies, further clinical and functional studies are
warranted to investigate the relevance of this genetic variant.

P1608 The 807CC genotype of platelet glycoprotein Ia as a
protective factor against recurrent acute coronary
syndromes: results of a 5-year follow-up

A.M. Leone', F. Burzotta 2 , I. Casorelli 3 , K. Paciaroni 3 , A. Sciahbasi 2 , V. De
Stefano 3 , G. Leone 3 , F. Andreotti 2 . ' University Cattolica del Sacro Cuore,
Medicine Cardiovascolare, Rome, Italy; 2 lstituto di Cardiologia, Roma, Italy;
3 lstituto di Ematologia, Roma, Italy

Background; Glycoprotein (Gp) la/lIa is a heterodimeric membrane complex
that mediates platelet adhesion to collagen, inducing platelets to aggregate.
Recently, a functional gene polymorphism of the la subunit has been reported,
consisting in a C807T transition (linked with A873G), associated with a variable
expression of the platelet surface receptor. We hypothesized that the lower
receptor density associated with the 807CC genotype might protect against
recurrent events in patients with acute coronary syndromes.
Methods: 88 patients (14 females, mean age 53 years), who were admitted to
our CCU for acute myocardial infarction (MI, n=61) or severe unstable angina
(n=27) as first manifestation of heart disease before the age of 65, were fol-
lowed for a maximum duration of 60 months.
Results: Gpla genotyping revealed 807 CC in 40 patients (46%, 7 females,
mean 52 years), 807CT in 38 patients (43%, 7 females, mean 53 years), and
807TT in 10 patients (11%, all males, mean 54 years). Patients with the 807CC
genotype, compared to carriers of the 807T allele, showed fewer acute coro-
nary events during follow-up (9 vs 21, OR 0.37, 95% confidence interval - C.I.
- 0.15-0.95, p=0.0439) and, in particular, fewer MIs (1 vs 10 events, OR 0.10,
95%C.I. 0.01-0.80, p=0.010). Comparison of Kaplan Meier curves confirmed
the data (p=0.0441). Moreover, patients with the 807CC genotype had signifi-
cantly longer median event-free survivals compared to patients with the 807CT
or 807 TT genotype (19 vs 11 months, p=0.040).
Conclusions: These data suggest that, among patients with a first acute coro-
nary syndrome, those with the Gpla 807CC genotype (characterized by a lower
collagen receptor density on the platelet membrane) may have a lower risk of
recurrent events, in particular MI, and a longer event-free survival compared to
carriers of the 807T allele.

P1609 Myocardial gene expression analysis using real-time
RT-PCR in paediatric patients - Validation of potential
reference genes

D. Rawer', H. Akinti rk 2 , A. Borkhardt 3 , D. Schranz', J. Kreuder 4 . 1 Justus
Liebig University, Department of Paediatric Cardiology, Giessen, Germany;
2Justus Liebig University, Department of Cardiothoracic Surgery, Giessen,
Germany; 3Justus Liebig University, Department of Paediatric Haematology,
Giessen, Germany; 4Justus Liebig University, Department of Paediatric
Cardiology, Giessen, Germany

Real-time, fluorescent RT-PCR is a highly sensitive method to quantify gene
expression. The choice of a reference gene and the quality of pre-PCR pro-
tocols like reverse transcription may markedly influence the validity of this
method. Therefore, the different steps of real-time RT-PCR and potential refer-
ence genes were systematically evaluated for their applicability on myocardial
gene expression analysis in hearts with congenital malformations.
Material: Right ventricular myocardium was taken from 22 patients with tetral-
ogy of Fallot (age 4 months - 18 years) during primary corrective operation
(n=18) or secondary operation (n=4).
Methods: The following steps of real-time PCR were separately examined:
1. RNA extraction using TRIzoI ® and incubation with DNAfree ® (Ambion) ->
quantification by spectrophotometry, 2. real-time PCR for DNA specific single-
copy c-Myc -> measurement of contaminating genomic DNA, 3. reverse tran-
scription -> quantification of cDNA using OliGreen®(Molecular Probes), a
fluorescent nucleic acid stain, after pre-incubation with RNAse -> compari-
son of RNA vs cDNA concentrations (efficiency of RT); 4. real-time PCR us-
ing ABI Prism 7700 Taqman® -> determination of copy numbers by stan-
dard curves (ranging between 101 and 108 copies per well) of cDNA plas-
mids (Invitrogen). Several genes were analyzed regarding their validity as
reference genes: abelson (ABL), P2-microglobulin (02M), glyceraldehyd-P-
dehydrogenase (GAPDH), hypoxanthine-phosphoribosyl-transferase (HPRT),
phorphobilinogen deaminase (PBGD), P-glucuronidase (GUS), calsequestrin 2
(CASQ2), 18S ribosomal RNA (18S) and large ribosomal protein PO (RPLPO),
the latter two being intronless and thus not mRNA-specific.
Results: The efficiency of RT varied from 23% to 104%, emphasizing the im-
portance of cDNA measurement for reference gene validation. PCR proved to
have high efficiency (ranging from 83% for CASQ2 to 105% for 18S) and low
intra-assay variability (4.9% for ABL to 11.2% for 18S). Sample-to-sample vari-
ation of copy numbers related to cDNA content was lowest for HPRT (32%),
ABL (35%) and PBGD (36%) and highest for GAPDH (60%).
Conclusions: For quantitative real-time RT-PCR of myocardial tissue in chil-
dren and adolescents PBGD, HPRT and ABL appear to be the most suitable
reference genes. The simultaneous use of several reference genes may be
useful.
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OXIDATION AND ATHEROSCLEROSIS

P1610 Mechanisms of increased vascular superoxide
generation in human coronary arteries from patients
with coronary artery disease

T.J. Guzikt, B. Kapelak 2 , B. Guzik 2 , A. Jopek 3 , K. Wierzbicki 2 , R. Korbut 4 ,

J. Sadowski, K.M. Channon t . t University of Oxford, J Radcliffe Hosp, Dept.
of Cardiovascular Medicine, Oxford, United Kingdom; 2 Dept. of Cardiovascular
Surgery3 Dept. of Medicne, J. Dietl Hosp., 4 Department of Pharmacology,
Jagiellonian University, Cracow, Poland

Oxidative stress manifested by increased vascular superoxide generation (02-)
is a characteristic feature of vascular disease states. The predominant source
of superoxide in animal models of atherosclerosis is vascular NAD(P)H oxi-
dase, but the sources and importance of increased superoxide generation in
human coronary artery disease (CAD) are unknown. We used segments of
human coronary arteries to elucidate sources of superoxide generation in hu-
man coronary arteries from patients with or without CAD. Methods: Segments
of human coronary arteries without atherosclerotic plaque were obtained from
freshly explanted hearts of patients with or without angiographic CAD (n=14
in each group; matched for sex and age). Vascular superoxide generation was
measured using both lucigenin enhanced chemiluminescence (LGCL; 5µM),
by SOD-inhibitable ferricytochrome c reduction, and by dihydroethidium (DHE;
2µM) staining. The presence of the NADPH oxidase p22phox and p67phox
subunits were evaluated by Western blotting.
Results: Both LGCL and DHE staining indicated that basal superoxide pro-
duction was greater in coronary arteries from patients with CAD. Superoxide
production was localised predominantly in the endothelium and the media.
NAD(P)H oxidase inhibitors diphenyliodonium (10µM) and apocynin (1mM)
greatly inhibited superoxide generation whereas other oxidase inhibitors had
only modest or no effect (Table 1). NADPH and NADH greatly increased
superoxide production. NAD(P)H oxidase activity measured in vascular ho-
mogenates was also significantly higher in CAD (11±3 vs 5.3±1 RLU/sec/mg
protein; p=0.02). Immunoblots, normalized against alpha-actin, showed higher
levels of p22phox and p67phox protein in coronary arteries from CAD patients.

Table 1. Sources of 02- in coronary arteries

inhibitors: 	 native 	 DPI 	 apocynin 	 oxypur. 	 rotenone 	 indo	 L-NAME

CAD	 16.9±0.9 4.8±0.5* 5.9±0.7* 14.8±2.4 16.4±1.4 16.9±2.3 19.6±3.0
non CAD 10.8±1.1 3.6±0.4* 4.3±0.7* 10.5±0.5 11.7±0.8 10.8±2.2 15.1±2.9`
p value 	 0.009	 0.3	 0.4	 0.03	 0.03 	 0.02 	 0.1

•-p<0.05 vs. native

Conclusions: NADPH oxidase(s) are functionally the most important source
of superoxide in human coronary arteries. NADPH oxidase activity and protein
levels are increased in coronary arteries from patients with CAD, supporting
the role for this oxidase in atherosclerotic endothelial dysfunction in human
coronary arteries.

P1611 Superoxide contributes to angiotensin II induced
contractions of human resistance arteries

M.B. Hussain, T.K. Khong, D.R.J. Singer. St George's Hospital Medical
School, Pharmacology & Clinical Pharmacology, London, United Kingdom

Increased formation of reactive oxygen species (ROS) may contribute to vas-
cular dysfunction. As Ang II stimulates superoxide production in human con-
duit vessels, we investigated reactivity of human resistance arteries to Ang II
and the role of superoxide in this response. Resistance arteries were isolated
from biopsies of subcutaneous fat obtained from 15 patients undergoing car-
diac surgery (14 male; age 66±3(SEM)yrs BP138/73±4/3mmHg; cholesterol
4.0±0.3mmol/L; 38 vessels). Arteries (239±12µm diameter) were mounted on
a Mulvany-Halpern small vessel myograph, set to an internal diameter eqiva-
lent to physiological pressure. Arteries were treated with vehicle, the antioxidant
vitamin C (1mM, pH buffered) or the superoxide mimetic TEMPOL (1mM) for
30 min before a single concentration-response-curve (CRC) to Ang II (01M-
100nM) was carried out in each tissue. Data is shown as % of initial K contrac-
tion and analysed by ANOVA for repeated measures (see Figure; *P<0.05 vs.
control). In the presence of vitamin C, both potency of Ang II (pEC50 8.8±0.2

and 8.4±0.1, vehicle vs. vitamin C) and maximum response (80.5±10.3% &
53.5±7.7%, vehicle vs. vitamin C) were reduced (n=8; F=5.54; P=0.03). De-
creased Ang II responses were also seen after treatment with TEMPOL (pEC50
8.9±0.1 & 8.5±0.1 (vehicle vs. TEMPOL); maximum 90.2±6.3% & 75.1±7.8 %
(vehicle vs. TEMPOL); n=9; F=5.93; P=0.03). Decreased potency of Ang II af-
ter treatment with vitamin C or TEMPOL is consistent with involvement of pro-
oxidant pathways in the contractile response of human resistance arteries to
Ang II. The similar magnitude of the shift of Ang II CRC in the presence of both
of these antioxidants supports the concept that superoxide is the major oxidant
involved.

P1612 Systemic levels of oxidative stress and title of
MDA-autoantibodies in patients with ischaemic heart
disease at their first clinical manifestation

S. Garibaldi, P. Fabbi, P. Altieri, S. Nasti, P. Spallarossa, G. Ghigliotti,
A. Barsotti, C. Brunelli. University of Genova, Dept of Internal Medicine,
Cardiology, Genova, Italy

Classical risk factors explain only part of the epidemiological features of
atherosclerotic disease. Oxidative stress and immune responses are possi-
bly involved in the onset and progression of atherosclerosis (ATS). Modified
lipoproteins and autoantibodies against modified biomolecules have been sug-
gested as other factors that may increase the risk of atherosclerosis, both taken
alone or in combination with the classical ones.
Detection of autoantibodies against malondialdehyde-modified low-density
lipoproteins (MDA-Abs) has been used as a proof of in-vivo immune response
to oxidized proteins. Conflicting results emerged by measurements of plasmatic
levels of MDA-Abs in different groups of patients (pts) with coronary ATS.
This study was aimed to compare the titre of MDA-Abs and the plasma lev-
els of malondialdehyde expressed as thiobarbituric acid reactive substances
(TBARS) in thirthy male pts with unstable angina (UA) at the time of their first
clinical manifestation and in thirty age-matched healthy control subjects (CON-
TROL).
Pts with UA were characterized by more elevated levels of lipid peroxidation
products, when compared to CONTROL group (p< 0.001). Plasmatic markers
of inflammation (total WBC, fibrinogen) showed a trend for more elevated levels
in UA than in CONTROL group.
More patients with UA had high titres for MDA-Abs, when compared to CON-
TROL group (30% vs 7%, levels over 75° percentile). Out of UA pts, elevated
levels of MDA-Abs were not predicted by an increased incidence of traditional
risk factors for ATS, by severity of atherosclerosis according to the Gensini
score, and had not a consistent association with elevated levels of TBARS.
The results presented here suggest that autoantibodies against MDA seem not
to be related with the classical risk factors for ATS. However the potential rel-
evance for MDA-Abs in ATS may be suggested by the observation that out of
subjects who had elevated values of MDA-Abs, as defined by a level >75° per-
centile, mostly were UA pts. Moreover, because increased levels of MDA-Abs
were not associated with higher TBARS levels, other determinants to mount an
immune response against MDA have to be characterized.

Vit C or TEMPOL & Ang II contraction.
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P1613 Levels of oxidative stress are associated with
C-reactive protein levels in patients with stable and
unstable angina

I. Seljeflot' , O. Aase 2 , H. Eid 1 , T. Lyberg 1 , H. Arnesen 1 . 1 Ulleval University
Hospital, Center for Clinical Research, Oslo, Norway; 2 Ullevaal University
Hospital, Medicine, Oslo, Norway

Increased formation of reactive oxygen species (ROS) is generally associated
with oxidative stress and subsequent cardiovascular tissue injury. Superoxide
anion (02-), and peroxinitrite (ONOO-) have been shown to be implicated in
the development of atherosclerosis. It is suggested that some of their func-
tions include upregulation of the redox-sensitive transcription factor NF-kB, an
important regulator of inflammatory response.
In the present study we have investigated the levels of ROS in circulating leuko-
cytes, in basal state and after in vitro stimulation, in patients with stable (SA)
and unstable (UA) angina pectoris as related to their levels of C-reactive protein
(CRP). Twenty-one patients with SA (aged 39-78 yrs; f/m:2/19) and 15 patients
with UA (aged 38-79 yrs; f/m: 4/11) were included. Blood samples were drawn
in fasting state and analyses of ROS (citrated whole blood) were started within
15 min. Applying flow cytometric techniques, the basal levels and the phor-
bol 12-myristate 13-acetate (PMA, 100 ng/mL) stimulated production of ROS
were measured in circulating granulocytes (Gr). The mean fluorescence inten-
sity (MFI) in 10.000 leukocytes of the fluorochromes dihydroethidium (DHE,
5 mM) and dihydrorhodamine 123 (DHR, 5 mM), reflecting mainly the levels
of 02- and ONOO-, respectively, was recorded. When evaluating the PMA-
stimulated results, a stimulation index (SI) in which the autofluorescence of the
cells and the procedure related influences are calculated, was used.
Results (medians): Levels of CRP were significantly raised in UA vs SA (6.5
vs 2.4 mg/L, p=0.001). Basal levels of 02- and ONOO- in Gr were elevated in
UA compared to SA, however not statistically significant (1.75 vs 1.56 MFI and
2.61 vs 2.40, respectively), whereas the SI-levels were significantly lower in UA
vs SA (128 vs 192 and 137 vs 195, respectively, p<0.001 for both). Statistically
significant correlations were observed between CRP and basal ROS, whereas
negative correlations were seen with the SI-levels (CRP vs basal 02-: r=0.462,
p=0.005 and vs basal ONOO-: r=0.441, p=0.008; CRP vs SI- 02-: r=-0.408,
p=0.015 and vs SI- ONOO-: r=-0.414, p=0.014).
In conclusion: The higher levels of basal ROS found in circulating granulocytes
from UA patients as compared to SA patients, significantly associated with the
higher levels of CRP, indicate UA patients to be at higher levels of oxidative
stress in parallel with increased inflammatory activity. The reduced capacity for
in vitro ROS production in UA might indicate that the cells are partly exhausted
in this unstable condition.

CONTRAST ECHOCARDIOGRAPHY AND TISSUE
CHARACTERISATION

P1614 Cyclic variation of myocardial contrast intensity
during real time imaging

A. Filusch, R. Bekeredjian, G. Korosoglou, H. Kilcherer. University of
Heidelberg, Cardiology Dept., Heidelberg, Germany

Background: Cyclic intensity variation during real-time myocardial perfusion
imaging has been observed in clinical and experimental settings but discrepant
results have been reported (systolic vs. diastolic predominance). Aim: We in-
vestigated whether cyclic intensity variation is systematically found during real-
time perfusion imaging and whether such variations are related to regional con-
tractile function, temporal distribution of contrast intensities or to estimates of
capillary blood volume (A) and flow velocity p.
Methods: Real-time Power pulse inversion images were obtained in 14 pa-
tients with CAD (3 f, 11 m, ages 69±10 years) following iv. slow bolus injection
of 0.7 ml of Optison ® and in 12 pigs before, during and after LAD occlusion
during continuous infusion of Sonovue (60ml/h). Following bolus injections in
patients, instantaneous regional systolic to diastolic (S/D) intensity ratios were
calculated when contrast first appeared in the myocardium, before high me-
chanical index flash and during the subsequent replenishment phase. In an-
imals, A and p were measured in reperfused zones 5 min following release
of stenosis and compared to control. Instantaneous S/D ratios were calcu-
lated.
Results: In patients, cyclic S/D variation was observed only during the diag-
nostic window (initial bolus phae: mean S/D: 1.7±2.0 vs. diagnostic phase:
septal 1.4±0.3, apical: 1.1±0.3, lateral 1.2±0.3). Cyclic S/D intensity variation
was consistently seen throughout early (S/D 1.3±0.7) and late (S/D 1.25±0.7)
portions of the replenishment curve. Cyclic S/D variation was not related to
regional fractional shortening, nor to the levels of A or P (all r < 0.3, n.s.).
In reperfused areas peak A and j and fractional area shortening were lower
when compared to control (Arep 5.61±1.0dB; vs. Acontrol 8.6±1.1dB p<0.01)
(prep 0.690±0.095 vs. Pcontrol 0.895±0.081; p<0.05; (FAScontrol 30.0±4.3%
vs. FASrep 2.3±1.2 % ; p<0.001). Overall S/D-ratio was > 1 (1.28±0.44, n=645
beats; p<0.001) and stable throughout the replenishment curve. There was
no significant difference between S/D-ratio between pre-infarction and reperfu-

sion and between risk area and control area, nor did S/D correlate with FAS
(r=0.21), ji (r=0.19) and A (r=0.26).
Summary: Cyclic variation of myocardial intensity can be seen with predom-
inant signal intensities during systole. This variation is unrelated to regional
function and to estimates of myocardial blood volume and flow velocities. It
may relate to contrast distribution, attenuation factors or venular and arteriolar
cyclic flow changes ("milking effect").

P1615 Identification of stunned myocardium with real time
perfusion image in a Dog Model

P.M.M. Dourado' , J.M. Tsutsui 2 , A.C.P. Chagas', W. Mathias Jr 2 ,

J.L. Andrade', P.L. da Luz'. 'Heart Institute (Incor), Atherosclerosis, Sao
Paulo, Brazil; 2Heart Institute (Incor), Echocardiography, Sao Paulo, Brazil

Echocardiographic distinction between stunned and necrotic myocardium can
be challenging. Real Time Perfusion Image (RTPI) permits simultaneous as-
sessment of wall motion and myocardial perfusion.
Objective: Evaluation of stunned myocardial by RTPI in an open-chest canine
model of ischaemia and reperfusion.
Methods: Seven anesthetized dogs underwent 20 min of left anterior descend-
ing (LAD) coronary artery occlusion followed by 180 min of reperfusion. RTPI
was performed using power pulse inversion and flash technique (ATL, Both-
ell, WA), in the apical long axis view. Perfluorocarbon-exposed dextrose albu-
min (PESDA) injected in bolus was used as contrast agent. Wall motion and
myocardial perfusion was analyzed visually at baseline, 20 min of LAD occlu-
sion and after 180 min of reperfusion. Abnormally contracting areas (ACA) and
perfusional defects areas (PDA) were calculated by planimetry during diastole.
Blood pressure and heart rate were monitored and LAD coronary flow (CF) was
measured by electromagnetic flowmeter. After experiment, the hearts were ex-
planted and stained by triphenyltetrazolium chloride (TTC). A p value < 0.05
was considered significant.
Results: At baseline, no contractility or perfusional abnormalities were ob-
served. LAD CF was 22.4+7.52 ml/sec.

ACA (cm2 ) 	 PDA (cm2 )	 CF (ml/sec)

LAD Occlusion (20 min) 	 5.49 ± 0.79 	 2.43 ± 0.79 	 0.32 f 0.34
Reperfusion (180 min) 	 4.93 + 1.03 	 0.18 + 0.40 	 23.62 t 9.47
0	 0.068	 0.043 	 0.0053'

Values are expressed as mean and standard deviation

TTC confirmed no necrotic areas in all hearts. CF returned to baseline after
180 min of reperfusion.
Conclusion: After a period of ischaemia and reperfusion, RTPI showed that
there was a persistence of wall motion abnormality with decrease of perfusional
defects in these areas, demonstrating the presence of stunned myocardium.
These results could have important implications in the noninvasive diagnosis
of coronary artery disease and in the evaluation of myocardial reperfusion pro-
cedures.

P1616 Coronary tree assessed with contrast harmonic
imaging

L. Lim', H. Yamaguchi', M. Mishima', F. Ishikura 2 , S. Beppu. 'Kawachi
General Hospital, Cardiology, Higashi-Osaka, Japan; z, Faculty of Medicine,
Osaka Universit, School of Allied Health Sciences, Osaka, Japan

Myocardial contrast echo (MCE) is performed intravenously using intermittent
imaging. Recently real time MCE has been possible using third harmonic imag-
ing. Circulation of coronary tree may be visualized at several different levels by
changing frame rate, because MCE at different frame rate images coronary
flow at different flow velocities. Study population consisted of 20 patients with
ischemic heart disease. We performed 3 kinds of MCE, i.e., intermittent, semi
real and real time third harmonic imaging using Levovist. 1. Myocardial blood
flow velocity and volume were obtained as A and Beta value from TI curve
using intermittent imaging (1:1 to 1:8 in pulsing interval). Curve fitting was pos-
sible in 76.5% of the targeted ROI (A =5.3±3.8 and Beta =1.0±1.0). Myocardial
perfusion image obtained with slow frame rate visualized capillary circulation.
2. Semi real time perfusion image was obtained (frame rate: 5/sec). We ob-
served a cyclic variation of echo intensity in one cardiac cycle in only viable
region (Peak intensity: 53±29 AU in end diastole and 33±27 AU in end-systole,
p<0.05). This phenomenon may result from the compression of arterioles ac-
cording to cardiac beat. Myocardial perfusion image obtained with intermediate
frame rate visualized pre-capillary (arteriole level) circulation. 3. Real time per-
fusion image was obtained (frame rate: 26/sec). We observed line form small
artery flows in high frame B-mode image in the 80% of viable area. Myocardial
vascular image obtained with high frame rate visualized small artery flow. Thus,
coronary tree following major epicardial coronary arteries was visualized non-
invasively from the small artery to the capillary bed with 3-staged intravenous-
MCE in clinical settings.
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P1617 Contrast superharmonic imaging: a new specific
contrast imaging method

F. Ten Cate' , B. Krenning 1 , A. Bouakaz' , N. de Jong'. 'Erasmus MC,
Cardiology, Rotterdam, Netherlands; 21CIN, Cardiology, Utrecht, Netherlands

Background: Second harmonic imaging (2H) has provided a significant im-
provement in image quality and is nowadays clinically used for both contrast
and tissue imaging. However, differentiation between contrast and tissue usu-
ally termed contrast to tissue ratio (CTR) is sometimes cumbersome. Super
harmonic (SH) imaging is a new technique based on receiving the higher har-
monic components of microbubbles. This techniques showed to be more sensi-
tive to contrast by increasing the signal form contrast and suppressing that from
tissue (high CTR). To receive the superharmonic components, we developed a
wideband transducer containing two types of elements. The total number of el-
ements is 96 and the total bandwidth extends from the fundamental frequency
up to the fifth harmonic.
Objective: Determine the clinical feasibility and usefulness of SHI in patients
using a contrast agent (Sono Vue® .) for quantification of myocardial perfusion.
Methods: Six patients with various cardiac disease were assessed. Apical four-
chamber views were acquired using 2H and SH in triggered mode before and
after a bolus injection of 1.0 mL of Sono Vue ® . (0.8 MHz, MI = 0.4). Tissue
harmonic imaging was determined visually (scale 0-2) and quantitatively using
RF processing from regions of interest.
Results: Prior to contrast injection, 2H tissue components were seen in all
available segments, whereas the superharmonics were entirely absent. After
administration of SonoVue ® , myocardial opacification was visualized by SH af-
ter contrast entering the myocardium. The total number of segments seen with
SH after contrast injection increased significantly to 36 (visual score of 1-2).
These scores were confirmed by Rf-data measurements, showing an increase
of 10-15 dB in the signal from the bubbles above tissue level. Consequently,
using superharmonic imaging, the CTR increased by 5-10 dB compared to 2H
imaging.
Conclusion: These preliminary clinical results show two advantages of SHI
over 2H: 1. increased CTR with SH and 2. specific imaging of myocardial con-
trast perfusion. Further studies are underway to determine the clinical value of
this promising novel technology.

P1618 Which is the best quantitative method to analyse
regional endoepicardial contrast gradient with
real-time myocardial contrast echocardiography?

E. Perez', M.A. Garcia Fernandez 2 , R. Rosas 2 , M. Desco 3 , M.J. Ledesma°
A. Santos ° , M. Moreno', N. Malpica 4 . I Majadahonda, Spain; 'Hospital
General Gregorio Maranon, Cardiology Dept., Madrid, Spain; 3HGU Gregorio
Maranon, Cardiology Dept., Madrid, Spain; 4 Polytechnic University, Madrid,
Spain

Background: The optimal way of contrast agent administration and image ac-
quisition in myocardial contrast echo (MCE) is not determined, especially to
assess endo and epicardial perfusion, The aim of this study is to perform MCE
in endo and epicardium, and to assess accuracy of bolus (B) versus continu-
ous infusion (Cl) as well as relative accuracy of different imaging acquisition
techniques for real-time MCE comparing it with a standard method (dye-trek
microspheres, MS).
Methods: Real-time MCE with coherent contrast imaging (CCI-Acuson-
Siemens), a single-pulse cancellation method, was performed in 6 open-chest
anaesthetised minipigs, both in basal conditions and after creating a flow-
limiting stenosis by reducing LAD flow by 70% of the baseline value. As echo-
enhancer, Sonovue, a preparation of sulphur hexafluoride, was used in B (1 ml)
and Cl (2 ml/min), using low mechanical index (MI) to allow myocardial replen-
ishment after a flash of high MI. In both cases, sequences of 150 telediastolic
frames were acquired in endocardium and epicardium of anterior septum (AS)
and posterior wall (PW) in short axis view and stored to be processed with
propietary software. During continuous infusion, sequences of 200 frames with
a temporal resolution of 50-75 ms were also acquired. MCE derived A (peak
VDI) and area under the curve (AUC) obtained with the three methods were
compared to MS in the same regions of interest(ROI).
Results: Bolus showed the poorest correlation with MS endoepicardial flow
ratio (r=0.48, p=0.4 for A endoepicardial ratio and r=0.79, p=0.006 for AUC
endoepicardial ratio). Continuous perfusion with telediastolic frame acquisition
obtained the highest correlation with MS (r=0.90 p=0.013 for A endoepicar-
dial ratio and r=0.70, p=0.01 for AUG endoepicardial ratio), whereas 50-75 ms
acquisition showed a slightly lower correlation with MS (r=0.71 p=0.01 for A
endoepicardial ratio and r=0.80, p=0.02 for AUG endoepicardial ratio)
Conclusions: Continuous perfusion of contrast agents seem more accurate
than bolus for quantitation of regional endo-epicardial perfusion. MCE per-
formed with continuous perfusion and telediastolic frame acquisition showed
an excellent correlation with endoepicardial blood flow ratio.

P1619 Albumin- and phospholipid-microbubbles influence
the respiratory burst activity of polymorphonuclear
neutrophil granulocytes

G. Korosoglou, G. Da Silva, A. Hansen, R. Bekeredjian, S. Hardt,
M. Browatzki, R. Kranzhoefer, H. Kuecherer. University Hospital, Internal
Medicine, Cardiology, Heidelberg, Germany

Background: Activated leucocytes that are adherent to the venular endothelial
surface can bind and subsequently phagocytose microbubbles that are used
for contrast-enhanced ultrasound assessment. The purpose of this study was
to investigate whether left heart contrast agents can influence the respiratory
burst activity of human polymorphonuclear neutrophil granulocytes (PMN).
Methods: PMN isolated from peripheral blood of healthy volunteers were incu-
bated with albumin- (Optison® ) or phospholipid-microbubbles (Sonovue ® ) for
40 minutes and then stimulated with the bacterial peptide fMLP or with the cal-
cium ionophore A23187. In other experiments priming of PMN was performed
using TNF-alpha or the protein kinase C activator phorbol-myristate-acetate
(PMA) before incubation with the microbubbles. The neutrophil respiratory burst
activity was quantified in both cases photometrically through the superoxide-
induced reduction of cytochrome C.
Results: Albumin- and phospholipid-microbubbles (starting at contrast agent
concentrations of 2.5-4x105 microbubbles/ml for Optison ® and 1-2.5x105 mi-
crobubbles/ml for Sonovue ® ) induced an extensive oxidative response of hu-
man PMN to fMLP as well as to the calcium ionophor A23187 (maximum
181 ±9 % for Optison® and 153±5% for Sonovue ® for fMLP and 232±6% for
Optison® and 199±15% for Sonovue® for A23187). Priming PMN with TNF-
alpha or with PMA induced a more extensive oxidative response of human
PMN and was possible at 10—fold lower contrast agent concentrations (max-
imum 227±25% for Optison ® and 191±9% for Sonovue ® for TNF-alpha and
291±11% for Optison® and 238±17% for Sonovue® for PMA). The effect of
both left heart contrast agents on burst activity of PMA activated PMN could
be significantly inhibited by preincubation of the cells with the polymerisation-
inhibitor Cytochalasin B (63±13% for Optison ® and 93±4% for Sonovue ® ),
indicating that phagocytosis contributes to their effect on the burst activity. Sol-
uble human albumin was also capable to provoke a minor but significant stim-
ulatory effect of the respiratory burst activity of PMA activated PMN (maximum
161 ±7%).
Conclusions: Left heart contrast agents used for contrast-enhanced ultra-
sound assessment can activate human PMN in vitro inducing an extensive
respiratory burst to secondary stimuli. The potential clinical relevance of this
effect remains to be elucidated.

P1620 Endocardial delineation in technically difficult
echocardiograms by native and contrast-enhanced
fundamental,harmonic and pulse inversion imaging

J.D. Kasprzak, J. Drozdz, M. Krzeminska-Pakula, M. Zwierzak, M. Plewka.
Medical University, Cardiology 1MW, Lodz, Poland

Aim: The visualization of left ventricular endocardial border (LVEB) is essen-
tial for echocardiographic assessment of cardiac function. Fundamental imag-
ing(Fl) is often insufficient for this purpose. Novel modalities have been applied
to improve the echocardiographic LVEB detection but data regarding their com-
parative value are few.
Methods: Endocardial visualization index(EVI) was studied in a group of 25
patients with insufficient endocardial detection in Fl. EVI was defined as the av-
erage of individual scores for segments assigned in 3-point scale:0-invisible,1-
incomplete,2-complete visualization. Fl was directly compared with harmonic
imaging (HI), pulse inversion imaging (PI) without contrast and with Optison
enhancement (FC,HC,PC resp.) Imaging was performed using ATL 5000HDI
and bolus injections of 0.3-0.5ml Optison.
Results: HI and PI improved significantly the visualization of LVEB, how-
ever, the addition of contrast provided further improvement, most significant
in the studies with poorest quality. EVI values (apical window) for individual
modalities were: FI:0,94±0,37; FC:1,17±0,48; PI: 1,34±0,47; H1:1,50±0,37;
HC:1,69±0,23; PC:1,86±0,18, each difference significant. HI surpassed PI
mainly in the basal segments(fig.1). EVI values in non-enhanced modes
from parasternal window were: Fl: 1,09±0,84; HI: 1,44±0,80; PI: 1,35±0,80
(p<0.05 for HI,PI vs Fl; p=NS
for PI vs HI).The persistence of
contrast effect was 58±49s in
FI,116±58s in HI and 157±66s
in PI (p<0.001 for all).
Conclusions: HI and PI
markedly improve the endocar-
dial visualization in difficult echo-
cardiograms. Contrast provides
additional benefit in most chal-
lenging studies. As opposed to
native imaging, in contrast stud-
ies PI provides the optimal LVEB
delineation.
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P1621 Evaluation of left ventricular function in ventilated
patients: contrast imaging in comparison with
transoesophageal echocardiography

B. Cosyns 1 , P. El Haddad 2 , H. Lignian 2 , J. Van der Auwera 1 , M. Menassel t ,
K. Daniels 1 , C. Weijntjes 3 , G. Van Camp 3 . 1 Hopital de Braine, Cardiology,
Braine PAlleud, Belgium; 2Braine Hospital, Intensive Care Unit, Brainel'Alleud,
Belgium; 3AZ VUB, Cardiology, Brussels, Belgium

Background: Echocardiograms done in the Intensive Care Units (ICU) are of-
ten suboptimal, especially in ventilated patients. The ICU patients often require
an evaluation of their ventricular function. Consequently, a transoesophageal
echocardiography (TOE) represents an alternative in order to improve quality
of the images. For a few years, the echo of contrast (CE) has made it possible
to evaluate the global and regional function among poorly echogenic patients.
Objectives: The study examined the value of contrast echocardiography in the
assessment of left ventricular (LV) wall motion in ventilated patients in compar-
ison with TOE.
Methods: Transthoracic echocardiograms were done in 32 ventilated patients.
Wall motion was evaluated on standard echocardiography (SE), CE and TOE
using a score on a scale of 2 to 0 for each of 16 segments. The segment was
assigned a value of 2 if the segment was seen in both systole and diastole, 1 if
seen only in systole or diastole, and 0 if not seen at all. A confidence score was
also given for each segment with each technique (unable to evaluate; not sure;
sure). The EF was estimated visually for each technique, and a confidence
score was applied to the EF.
Results: Uninterpretable wall motion was present in 6.1 segments/patient on
SE, 1.1 on CE (p < 0.0001) and 1.0 on TOE (p < 0.0001). An average of 8.7
segments were read with surety on SE, 13.7 on CE (p < 0.0001) and 14.5 on
TOE (p < 0.0001). There was no significant difference for CE vs TOE. Ejection
fraction was uninterpretable in 31% on SE, 0% on CE (p < 0.001) and 0% on
TOE (p< 0.001). The EF was read with surety in 51% of patients on SE, 89%
on CE (p < 0.0001) and 92% with TOE (p<0.0001) with no difference for CE
vs TOE. Thus, wall motion was seen with more confidence on CE and TOE.
Conclusions: CE gets an equivalent improvement of the image that the TOE.
Because CE is less invasive, less expensive and more comfortable than TOE, it
should be used in all ventilated patients with suboptimal transthoracic echocar-
diograms for the evaluation of the LV function.

P1622 Contrast echocardiography for the exclusion of left
atrial thrombi in patients with atrial fibrillation prior to
cardioversion

G. von der Recke, S. Illien, H. Schmidt, B. Lilderitz, H. Omran. University of
Bonn, Dept. of Cardiology, Bonn, Germany

Background: Transesophageal echocardiographic (TEE) guidance of car-
dioversion in patients with atrial fibrillation (AF) is an alternative method to
conventional anticoagulation. Although TEE is considered the gold standard for
excluding left atrial (LA) thrombi, in some cases dense spontaneous echo con-
trast and artifacts may hamper identifying or excluding LA thrombi. Often those
patients are refused cardioversion. The purpose of this study was to determine,
whether the application of echo contrast (Optison®) facilitates the exclusion of
LA thrombi in the latter patient group and may allow for safer cardioversion.
Methods and results: 41 patients with AF and dense spontaneous echo con-
trast or inconclusive TEE findings were given echo contrast. 14 patients with
SR served as controls. Echo contrast completely reduced artefacts in 13 of 22
cases. In 12 of 19 cases with spontaneous echo contrast the LA appendage
was completely filled after the application of echo contrast and thus, sponta-
neous echo contrast was completely suppressed. In 13 of 41 cases it was filled
incompletely and in 9 of 41 cases a new mass resembling a thrombus was de-
tected (figure 1). In total in 25 of 41 cases with inconclusive TEE findings an
atrial thrombus was definetively excluded. Those patients underwent cardiover-
sion. None of those patients had a cerebral embolic complications as assessed
by cranial MR imaging.

Conclusion: The application of echo contrast facilitates the TEE exclusion of
LA thrombi and hence improves the safety of TEE guided cardioversion in par-
ticular in patients with spontaneous echo contrast.

P1623 Reversible perfusion defects during dipyridamole
myocardial contrast echocardiography for the
detection of coronary artery disease

R. Senior', W. Leppert, A. Pasquet 3 , G. Chung', R. Hoffmann,
J.L. Vanoverschelde 3 , S. Kaul 4 . 1 Northwick park Hospital, Cardiology,
Middlesex, United Kingdom; I University Hospital RINTH, Aachen, Germany
3 University Hospital St Luc, Brussels, Belgium; 4 University of Virginia,
Virginia, United States of America

Background: We hypothesized that stress myocardial contrast echocardiogra-
phy (MCE) technique can detect coronary artery disease (CAD) in the absence
of prior infarction on the basis of reversible perfusion defects.
Methods: 55 patients with suspected CAD and no previous myocardial infarc-
tion or wall motion abnormality were recruited from 3 centers in Europe. They
underwent high mechanical index intermittent B-mode MCE during a contin-
uous infusion of Sonazoid (Nycomed-Amersham) and coronary arteriography
(CA) within 1 month of each other. Visual analysis of MCE data and quantita-
tive CA were performed by blinded observers at 2 different centers in the United
States.
Results: Forty-two (76%) had 3 50% stenosis of one or more coronary arteries.
MCE detected reversible perfusion defect in one or more segment in 83% of
these patients. The rate of CAD detection increased with higher degrees of
stenosis: 88% in >75% stenosis and 100% in more than 90% stenosis. The
specificity for a cut-off <50% stenosis was 44% in this patient population with
chest pain. The accuracy of dipyridamole MCE for the detection of >=50%
stenosis was 76%.
Conclusion: MCE (using intermittent high mechanical index B-mode imaging)
performed very well against quantitative coronary angiography for the detection
of CAD in patients without previous infarction or wall motion abnormality. The
relatively lower specificity was probably related to selection bias in patients
undergoing coronary angiography for chest pain evaluation.

P1624 Dobutamine stress myocardial contrast
echocardiography. Intermittent triggering in real-time
era

M.S. Hashemt, H. El-Khateeb 2 , A. Shaaban 1 , M.L. Selim 3 , A.K. Shaalan 4 ,

A.H. Mostafa 5 , Z. Feteih 3 . 1 Erfan General Hospital, Cardiac Lab., Jeddah,
Saudi Arabia; IErfan Hospital, Cardiology, Jeddah, Saudi Arabia; 3 Erfan
General Hospital, Cardiac Cath Lab., Jeddah, Saudi Arabia; 4Arab
Consultants, Design & Analysis, Dammam, Saudi Arabia; 'Cairo
Unicersity,School of Medicine, Cardiology Department, Cairo, Egypt

Purpose: We sought to compare the accuracy of myocardial contrast echo
(MCE) methods i.e; intermittent triggered imaging(ITI) versus real-time (RTI)
modes in patients undergoing standard high dose dobutamine stress echo
(DSE) to rule out ischemia (CAD),validated by coronary angiography.
Methods: After an informed consent,patients undergoing DSE had simul-
taneous studies in grayscale ITI and Pulse Inversion (PI); and in RTI -in
grayscale (PI)®, or pulse inversion Doppler (PPI) ® - plus regional wall motion
(RWM)studies. Intravenous boluses of Optison® were administered, at rest and
prior to peak DSE dose. System settings are outlined in table-1. Off-line inter-
pretation and scoring of myocardial enhancement and RWM was determined
by blind review, in 16 segment left ventricle model. Coronary angiography was
performed within two weeks of the MCE study. CAD was graded according to
visually determined percent luminal diameter stenosis, where 50% and 70%
stenoses were taken as cutoff values. Test accuracy and statistical correlation
was determined.
Results: Study included 29 subjects. Mean age=57y. A total of 464 segments
were each read in 3 methods. 29/29 had ITI & RWM studies. 23/29 in RTI; of
whom 14 were in grayscale PI, and 9 in PPI. 16/29 had coronary angiography.
Pearson correlation coefficient for global wall motion (WM) & ITI was deter-
mined; r =0.83, p<0.0001 and for global WM & RTI: r =0.86,p<0.0001. Test
accuracy of RWM; ITI and RTI was: 75%; 88% & 94% respectively for LAD dis-
ease; 44%; 75% & 75% for LCX, and finally 75%; 81% & 63% respectively for
RCA disease.
MCE settings on ATL HDI 5000 system

Imaging mode Intermittent Triggering (PI) Real-Time (PI)/Doppler (PPI)

Scanhead & Preset P4-2, CSI P4-2, CSI
Mechanical Index (MI) 0.53-0.8 MHz 0.16-022 MHz
PRF, Scan Line Density 2500, A 2500, A
Persistence/Dynamic Range Low/Low Low/Low
Sensitivity/Frame Rate Medium/Medium Medium/Medium
Color Gain — 55-65% (PPI only)
Potentiometers Max TGC but for top 2 Max TGC but for top 2
Focus 10 - 13 cm 10 - 13 cm

PI= Grayscale Pulse Inversion, PPI= Power Doppler Pulse Inversion

Conclusion: MCE in either ITI or RTI is of added value to RWM, in DSE; es-
pecially for LAD disease diagnosis.
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P1625 Contrast echocardiography is superior to single
photon emission computed tomography for detection
of functional significant coronary stenosis

W. Leppert, A. Frankel, S. Kaul 1 , P. Hanrath 2 , R. Hoffmann 2 .

t Cardiovascular Division, University of Virginia, Charlottesville, United States
of America; 2 University Clinic RWTH Aachen, Med. Clinic I, Aachen, Germany

Objective: Comparison of myocardial contrast echocardiography (MCE) and
single photon emission computed tomography (SPECT) during vasodilator
stress for the detection of functional significant coronary heart disease in pa-
tients (pts) without previous myocardial infarction. Methods: 21 consecutive pts
(mean age 60±9 years) were studied with simultaneous myocardial contrast
echocardiography (MCE) using a continuous intravenous infusion of Sonazoid®
(NC100100) and SPECT (99mTc) after standard dipyridamole stress (0.852
mg/kg over 6 minutes). Regional function (RF) was assessed at rest and stress
in real time. MCE was performed using intermittent pulse inversion imaging
(ATL 5000) with increasing trigger intervals. Measurement of myocardial frac-
tional flow reserve (FFR) with a cut-off value of 0.75 obtained during coronary
angiography was used as reference method to assess the functional severity of
coronary artery stenosis. All images from the MCE studies were stored digitally
and assessed visually independent from wall motion by a blinded observer.
Results: 16 pts showed functional significant stenosis according to the FFR
measurements (mean FFR 0.54±0.10, 10 LAD-, 4 CX- and 2 RCA-territory)
and 5 patients showed less severe stenosis (mean FFR = 0.86±0.09, 3 LAD,
1 CX and 1 RCA territory). On a per patient analysis, the sensitivity to de-
tect functional significant coronary heart disease of MCE and SPECT were
94% and 63% respectively, while RF became abnormal only in 32% of patients
(p<0.001 vs MCE and 0.156 vs SPECT). Specificity was 80% for MCE and RF
and 100% for SPECT.
Conclusion: In pts without previous myocardial infarction MCE using intermit-
tent pulse inversion imaging is superior to SPECT for the detection of functional
significant coronary heart disease. Both perfusion methods were better than RF
assessment in this regard.

P1626 Accuracy of adenosine contrast echocardiography is
higher in patients with single-vessel than multi-vessel
coronary artery disease

A. Morass 1 , C. Medeiros 1 , F Morcerf 1 , M. Carrinho 1 , R. Morcerf 1 ,

A.C. Nogueira 1 , F. Salek 1 , H. Dohmann 2 . t Hospital Pro-Cardiaco,
Echocardiography Dept., Rio de Janeiro, Brazil; 2Hospital Pro-Cardiaco,
Cardiology, Rio de Janeiro, Brazil

Background: We have previously shown that myocardial perfusion is ac-
curately assessed by adenosine contrast echocardiography (ACE) following
PESDA infusion in pts with coronary artery disease (CAD). The aim was to
compare this accuracy in single-vessel (SV) versus multi-vessel (MV) pts with
angiographic diagnosis of coronary artery disease (CAD).
Methods: ACE with PESDA was performed in 74 pts with SV CAD (57 male,
61±11 years) and 57 with MV CAD (44 male, 62±12 years). ACE with PESDA
was visually assessed, at rest and after IV bolus injection of 6-18 mg of adeno-
sine (ADN) using triggered (1:1) 2nd harmonic imaging. Normal perfusion was
defined as a marked increase in the wall contrast enhancement after ADN and
abnormal perfusion was the abscense of this enhancement after ADN. Angiog-
raphy was done not later than 30 days from ACE. For each pt 3 LV territories
(LAD, RCA and CX arteries) were considered (171 segments in the MV group
and 222 in the SV). Sensitivity (Sens), specificity (Spec), accuracy (Accur),
positive (PPV) and negative (NPV) predictive values were calculated.
Results: Gender (p=0.851) and age (p=0.619) were similar for both groups.
Table shows the comparison between groups.

Sens Spec PPV NPV Accur

SV n=74 pts	 95.9% 99.3% 98.6% 98% 98.2%

(71174) (147/148) (71/72) (147/150) (218/222)

MV n=57 pts	 89.6% 100% 100% 72% 91.8%

(121/135) (36/36) (121/121) (36/50) (157/171)

p	 0.185 0.460 0.785 0.0001 0.006

Conclusion: ACE is a reliable method to detect CAD with higher NPV and
accuracy in SV CAD patients.

P1627 Detection of myocardial viability using dobutamine
stress echocardiography and myocardial contrast
after acute myocardial infarction

J.C. Sbano, J. Tsutsui, E. Abreu, J.C. Meneghetti, J.L. Andrade, S.B. Leal,
W. Mathias. Heart Institute, Sao Paulo, Brazil

Background: The discovery of a microbubble based echocardiographic con-
trast agent emerged the potential of improvement in the diagnostic accuracy of
stress echocardiography.
Objective: We evaluated the diagnostic value of dobutamine stress echocar-
diography (DSE) and myocardial contrast echocardiography (MCE) using sec-
ond harmonic with and without intermittent imaging in the detection of my-
ocardial viability after acute myocardial infarction (AMI) treated with successful
thrombolysis.
Methods: We studied 50 patients (pts) in the first week after AMI, at rest with
low dose DSE, with and without MCE. We evaluated the recovery of left ven-
tricular ejection fraction (LVEF) at rest by two-dimensional echocardiography as
well as by myocardial scintigraphy (Mibi Spect), between the fourth and sixth
month of follow-up. According to a absolute 5% increase in LVEF measured
by the two Mibi Spect studies, pts were divided in group I, with functional re-
covery (19 pts) and group II, without functional recovery (31 pts). To analyze
the contractility and myocardial perfusion, a left ventricular wall motion score
index (WMSI) and myocardial perfusion score (MPSI) index at rest and after
dobutamine were created.
Results: When using the evaluation of contractility by DSE in order to pre-
dict the LVEF recovery, sensitivity was 95%, specificity 87%, positive pre-
dictive value 82%, negative predictive value 96% and diagnostic accuracy
90% (kappa= 0.794). When we analyzed the diagnostic accuracy of MCE, we
demonstrated sensitivity of 95%, specificity of 52%, positive predictive value of
54%, negative predictive value of 94% and diagnostic accuracy of 68% (kappa=
0.479).
Conclusion: The detection of contractile reserve by the use of DSE was sen-
sitive and specific in predicting LVEF in pts after AMI treated with successful
thrombolytic therapy, while MCE demonstrated high negative predictive value.

P1628 Cyclic variation of backscatter myocardial signal in
type I diabetes and in hypertension: an ultrasonic
tissue characterization study

V. Di Bello', P. Marchetti 2 , R. Pedrinelli 1 , E. Talini 1 , R. Giannarelli 2 , E. De
Felice 1 , S. Del Prato 2 , M. Mariani 1 . 1 University of Pisa, Cardiac and Thoracic
Dept, Pisa, Italy; 2Endocrinologic Metabolic Department, Pisa, Italy

Early changes detected in myocardial ultrastructure of diabetic and hyperten-
sive heart consist of increased interstitial collagen deposition, although with
different physiopathologic patterns. Aim of this study was to characterize both
myocardial echodensity and its cyclic variation in type 1- diabetes, compared
with essential hypertensive patients, both with normal conventional 2D echo
findings, and to determine whether ultrasound tissue characterization can de-
tect ultrastructural changes of myocardium, as an increase in collagen content.
We evaluated 10 type-I-diabetic pts (D), 10 essential hypertensive pts (H), both
with normal regional and global resting function and 10 age- and sex-matched
controls (C). All D were affected by diabetic nephropathy with renal failure and
mild degree of hypertension. By selection, all D and H pts. had a negative max-
imal exercise stress test, to avoid confounding effects of coronary artery dis-
ease. All study subjects performed: conventional 2D-Doppler echocardiogra-
phy; ultrasonic myocardial integrated backscatter (IBS) trough Acoustic Densit-
ometry package (Philips Sonos 5500). We considered: absolute diastolic IBS
value both at interventricular septum and at posterior level, indexed (%) by peri-
cardial IBS value, to optimise the comparison between subjects, (expression
of echodensity) and systo-diastolic variation of the backscatter (Cyclic Varia-
tion Index (CVlibs), as index of intrinsic myocardial contractility. Left ventricular
mass was significantly higher in hypertensive, although within normal range
(H: 119±4 vs D: 113±24 and C: 96±12; p<.01). Systolic function overlapped
in three groups. Diastolic function obtained trough the E/A ratio of mitral flow
velocity pattern showed slightly but significant difference of both groups with
controls (H: 1.10±0.2 vs. D:1.18±0.3 vs C: 1.6±0.3; p<0.001). Echodensity at
interventricular septum level was significantly higher in diabetic patients in com-
parison both with hypertensive and controls (D: 68 ±3 vs H 51.3 ±11 and C:
50.6±12.8; p< 0.005). CVlibs at interventricular septum level was significantly
lower both in hypertensive an diabetics in whom overlapped, in comparison
witrh controls (D: 10.7±9.6 vs H:12.7±9.9 and C: 24.6 ±4.5; p<0.001). The
coexistence of diabetes (plus renal failure) and hypertension is able to induce a
further increase in collagen deposition at myocardial level, thus altering the in-
trinsic contractility. This physiopathologic worsening could prelude to develope
a preclinical or overt overall left ventricular dysfunction.
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P1629 Detection of early myocardial changes in diabetic
heart disease

Z.Y. Fang, S. Yuda, T. Marwick. University of Queensland, Dept of Medicine,
Brisbane, Australia

Background: Diabetes is associated with increased interstitial collagen depo-
sition. We sought whether early changes in myocardial contractility could be
identified with tissue characterization, and to compare pts with diabetes with
and without LV hypertrophy, to determine whether these changes in the dia-
betic heart are independent of LV hypertrophy.
Methods: We studied 179 pts with normal ejection fraction and no evidence of
coronary disease based on symptoms, ECG and stress echo; 48 with diabetes
only (DM group), 45 with both diabetes and LVH (DH group), 44 with LVH only
(LVH group), and 42 normal controls (CON group). Cyclic variation (CV) of
integrated backscatter (IB) of 16 segments and strain and strain rate of 6 walls
in apical four, long axis and two chamber views were evaluated and averaged
for each patient. Calibrated IB was assessed by comparison of the septal or
posterior wall with pericardial IB intensity in parasternal long axis view.
Results: Three patient groups (DM, DH, LVH vs CON) showed significant de-
creases in CV, end-systolic strain, peak strain, strain rate and increases in cal-
ibrated IB in both the septum and posterior wall compared with controls. There
were no significant differences found in CV among DM, DH and LVH groups and
end-systolic strain, peak strain and strain rate between DM and LVH groups,
but significant differences were found between DM and DH groups and be-
tween LVH and DH groups in end-systolic strain (p < 0.01, 0.05), peak strain
(p < 0.05, 0.01) and strain rate (p<0.01, 0.01). Only significant difference was
found between DM and DH groups in posterior calibrated IB.

CV and strain parameters

DM DH LVH CON

Cv 6.39+1.36 6.24+1.03 6.66+1.15 7.59+1.35
End-systolic strain 22.29 + 2.67 20.68 + 2.70 21.90 + 2.87 24.70 + 3.54
Peak strain 23.37 + 3.02 22.05 + 2.87 23.97 + 3.04 26.31 + 3.67
CalibratedlB -18.64+7.89 -17.13+7.02 -17.47+6.41 -22.0+6.76

Conclusions: Cyclic variation, strain and strain rate are decreased and cali-
brated IB is increased in diabetic patients without overt heart disease. Although
similar to changes caused by LVH, these changes are independent of LVH and
do not appear to be additive. These findings diabetes may independently be
associated with reduced myocardial contractility.

P1630 Ultrasonic integrated backscatter of the myocardium
in anorexia nervosa

F. Franzoni, G. Santoro, M. Rolla, F Pastine, F Pentimone, F. galetta.
university of pisa, internal medicine, Pisa, Italy

Background: Cardiac involvement is an important feature of anorexia nervosa.
A reduced left ventricular mass with preserved myocardial contractile function
has been previously reported. The aim of the present study was to evaluate
the cyclic variation of integrated backscatter (IBS-CV) of the myocardium in
patients with anorexia nervosa and whether the examination of cardiac acoustic
reflectivity plays a role to detecting initial stage of myocardial abnormality in
these patients.
Methods: Twenty-five female (aged 21.3±3.7 years) with anorexia nervosa,
compared with 25 age-matched thin and 25 age-matched controls with BMI
>20 Kg/m2 , underwent either conventional 2-dimensional echocardiogram or
analysis of IBS-CV.
Results: Anorexic patients, compared with thin and control women, showed
reduced left ventricular mass (LVM: 82.9±17.1 vs 119.9±13.8 and vs
126.12±16.4 g, p<0.0001; LVM indexed 21.4±3.3 vs 29.4±2.5 and vs
31.2±3.1 g/m2 .7, p<0.0001), and IBS-CV (septum: -0.49±2.18 vs 6.86±1.3
and vs 6.61±1.74 db, p<0.0001; posterior wall: 2.77±2.12 vs 7.15±2.12 and
vs 7.48±2.23 db, p<0.01). Moreover, IBS-CV is related to LVM, as abso-
lute (r=0.55, p<0.05; r=0.48, p<0.05) and indexed (r=0.70, p<0.005; r=0.58,
p<0.05) values.
Conclusion: The present study confirms a reduced LVM in the starvation
phase of anorexia nervosa and demonstrates a significant reduction of the
IBS-CV at septum and posterior wall levels, which is also related to left ven-
tricular hypotrophy. Since these abnormalities in ultrasonic properties has been
substantially related to variations of the intramural contractile performance, our
findings could represent a pre-clinic index of myocardial dysfunction in patients
with anorexia nervosa.

P1631 Cyclic variation of the myocardial integrated
backscatter signal in essential hypertensive patients
with microalbuminuria

C. ceyhan 1 , H. Akar 2 , T. Tekten 3 , A. Onbasili 3 , E. Ercan 3 , M. Kaya 3 ,

N. Ozgel 2 . t Adnan Menderes University, Cardiology, Aydin, Turkey;
2Nefrology Dept, Internal Medicine, Aydin, Turkey, - 3Adnan Menderes
University, cardiology, Aydin, Turkey

Microalbuminuria (MA) is a well- recognized marker of cardiovascular complica-
tions in hypertension. Since acoustic properties of the myocardium are sensi-
tive to the myocardial structure and the contractile conditions of myocyte, we
evaluated cardiac dysfunction based on the integrated ultrasonic backscatter.
The aim of study was to analyze the cyclic variation of integrated backscatter
(CVIBS) in 2 groups of hypertensive patients with microalbumiuria or not.
Method: A group of 28 essential hypertensive patients (mean age 51±8) who
had controlled blood pressure (mean 24-h BP <140 and/or < 90 mm Hg) were
analyzed with a group of age comparable normotensive subjects as controls
(n=20). MA was found in 10 patients, classified as MA+ (urinary albumin excre-
tion (UAE) 20 to 300 mg/24 h); 18 patients had normal UAE (< 30 mg/24 h)
and were classified as MA-. Microalbuminuria was evaluated as mean value of
24-h UAE from 24-h urine collection. Diabetes mellitus and major noncardio-
vascular diseases were the exclusion criteria. The parasternal short-axis view
at the papillary muscle level was used to obtain the 2-D image of integrated
backscatter. For each patient, three regions of interest were chosen in the same
parasternal short-axis image (Midanteroseptal, midposterolateral, midinferior
areas). We determined the magnitude of CVIBS in decibels as the difference
between the maximal and minimal values in a cardiac cycle.
Results: The MA (+) and MA (-) groups did not differ with regard to age, sex,
body mass index and left ventricular hypertrophy. The left ventricular mass
index values between control group and hypertensive patients were signifi-
cantly different (p<0.05). The three regions of myocardial CVIBS values of MA+
group were significantly lower than MA- hypertensive group and control group
(p<0.05).

MA+(1)	 MA-(2)	 Control(3)	 P(1-2)	 P(1-3)	 P(2-3)

CVIBS AS	 5.4±1.5	 7.4±1.3	 7.5±1.2	 NS
CvlBS PS	 6.1±1.4	 7.8±1.2	 7.6±1.3	 NS
CVIBS MI	 6.1±1.6	 7.4±1.2	 7.3±1.1	 NS

CVIBS:Cyclic variation of integrated backscatterAS: anteroseptal PS: posteroseptalMl: midin-
feriorNS: Non-significant*: p <0.05

Conclusion: These data suggest that myocardial integrated backscatter of
hipertensive microalbuminuric patients may help define the presence and ex-
tent of myocardial structural abnormalities.

P1632 Accuracy of stress-induced reduction of
subendocardial backscatter variations in CAD
patients with or without EKG signs of myocardial
ischaemia

P. Colonna 1 , R. Montisci 1 , M. Ruscazio 1 , C. Cadeddu 1 , L. Chen 1 , L. Meloni 1 ,

S. Iliceto 2 . ' University of Cagliari, Cardiovascular and Neurological Dept,
Cagliari, Italy; 2 University of Padua, Division of Cardiology, Padua, Italy

Background: During peak stress test, myocardial ischemia occurs earlier in
the subendocardium (ENDO) than in the subepicardium (EPI), impairs at first
myocardial contractility and only later surface EKG. Since integrated backscat-
ter cyclic variations (IBCV) are reduced during ischemia, we hypothesized a
reduction of ENDO IBCV earlier than EKG signs of ischemia.
Methods: We analyzed 78 myocardial segments supplied by a coronary artery
with >50% stenosis (CAD) in 37 patients and 27 segments in a control group of
12 patients with no-CAD. In each patient a transgastric two-chamber view was
acquired during an atrial pacing stress test. IBCV were calculated in ENDO and
EPI at rest, and during peak (150 b/m') atrial pacing (stress) and immediately
after pacing interruption.
Results In the control group of no-
CAD segments both ENDO and
epi IBCV remained unchanged in
all the steps of pacing stress test.
At peak stress, 12 of the CAD
patients, with 25 myocardial seg-
ments, showed ST EKG-changes
significant for myocardial ischemia
(ISCH) and 25 of the CAD patients	 Figure: IBScv subendo at rest and stress.

with 53 segments did not show ischemia (NO-ISCH). In both NO-ISCH and
ISCH segments the ENDO IBCV decreased from rest (7.9±2.3 and 8.2±2.3)
to stress (5.5±2.1 and 5.3±1.3, p<0.0001 vs rest), and recovered immediately
after pacing interruption (7.7±2.9, and 7.3±3.4 p<0.0001 vs peak); the EPI
IBCV did not change along the protocol.
Conclusion: ENDO IBCV are accurate in detecting subendocardial ischemia
in CAD patients with or without ST EKG-changes.
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P1633 Ultrasonic tissue characterization (backscatter) in the
analysis of left ventricular myocardial intrinsic
function in systemic amyloidosis

V. Di Bello 1 , V. Panichi 1 , D. Giorgi 1 , C. Palagi 1 , E. Talini 1 , L. Papit,
L. Garritano 1 , M. Mariani 1 . 1 University of Pisa, Cardiac and Thoracic Dept,
Pisa, Italy; 2 University of Pisa, Internal Medicine Dept, Pisa, Italy

Amyloidosis is a systemic illness characterized by the deposition in the extra-
cellular compartment of protein fibrillar autholog material (amyloid), that deter-
mines organ damage. Aim of study is to evaluate if ultrasonic tissue charac-
terization can allow a precocious detection of amyloidosic cardiac involvement.
We have studied 15 patients with sistemic amyloidosis (GROUP A) (positive
ness of the biopsy of the subcutaneous fat to red Congo), and an age-sex-
matched healthy group(GROUP B). All subjects performed a conventional color
Doppler echocardiography (Philips, Sonos 5500),for evaluation of left ventricle
systolic and diastolic function. Acoustic Densitometry was applied for analy-
sis of backscatter (IBS) sampled in a R.O.I. placed at septum level and pos-
terior wall, both at end-diastole (IBSd) and end -systole (IBSs). The pericar-
dial backscatter value in dB was placed equal to 100 towards the diastolic
level of the values IBS of the septum and the posterior wall. Cyclic variation
of the signal in backscatter both to posterior wall and septum (CVI = IBSd-
IBSs/IBSd*100) was also calculated, as an index of intrinsic contractility of the
myocardium.
Left ventricular mass was higher in the group A. (A.: 157.3± 39.9, B: 101.5
±12.9 g/m2 , p < 0.0001) and particularly for diastolic thickness of the septum
(A.: 1.29 ± 0.27, B: 0.98± 0.08 cm, p < 0.001) and of posterior wall (A.: 1.10±
0.19, B: 0.92 ± 0.08 cm, p < 0.002), that resulted significantly higher in the
group A. Left ventricular systolic function (fractional shortening) was compara-
ble in the two groups. The E/A relationship of the diastolic transmitral flow in the
amyloidosic subjects, was significantly lower in comparison with control group
(A.: 0.95± 0.3, B: 1.5 ± 0.33, p < 0.01). The CVI at septum level (A.: 17.3%
±s 12.5, B: 40.5%± 12.9, p < 0.0001) and at posterior wall level(A.: 20.4% ±s
18.5, B: 44.5%± 14.9, p < 0.001) were significantly lower in the amyloidosic
group. The percentage of the IBSd in comparison to the pericardium, both for
the septum and for posterior wall was significantly higher in Group A. The re-
duction of the CVI in the group A, could be the expression of a precocious al-
teration of the intrinsic myocardial contractility, also when the normal indexes of
left ventricular systolic function are still normal. Therefore, the ultrasonic tissue
characterization could be useful in the precocious detection of alterations of the
myocardial " texture" in sistemic amyloidosis, which could be in relationship to
deposit of amyloid at myocardial level.

COMPARATIVE MYOCARDIAL IMAGING

P1634 Assessment of segmental wall motion using real-time
magnetic resonance imaging: comparison with 2D
echocardiography and breath-hold true FISP

H.P. Kuhl 1 , A. Biicker 2 , A. Walla, E. Spilntrup 2 , A. Franke 3 , R.W. Gunther 2 ,

P. Hanrath 3 . 1 University Hospital, Medical Clinic 1, Aachen, Germany;
2 University Hospital, Department of Radiology, Aachen, Germany; 'University
Hospital RINTH, Medical Clinic I, Aachen, Germany

Non-triggered, non-breath-hold real-time cardiac MRI may be a valuable al-
ternative to echocardiography for the assessment of regional wall motion in
patients with poor acoustic window. We compared standard 2D echocardiogra-
phy with second harmonic imaging (ECHO) to two different interactive real-time
MRI techniques using 1) a spiral gradient echo sequence (SPIRAL; TE/TR
4/30 ms, 3 interleaves, matrix 128x256) and 2) a radial true FISP sequence
(RADIAL, TE/TR 1.3/2.9 ms, 80 radials, matrix 128x128). An ECG-triggered,
breathhold trueFISP sequence (BH-TF, TE/TR 1.8/3.6ms, matrix 128x256) was
used as reference standard for wall motion assessment. MRI was performed
on a 1.5 T scanner (ACS-NT, Philips, Best, The Netherlands). An interactive
user interface allowed on-the-fly free plane definition during real-time scan-
ning. With all modalities standard views including a mid-ventricular short-axis
view and 3 long-axis views were acquired. Segmental endocardial visibility
(0=poor to 2=good) and regional wall motion (0=not evaluable to 4 dyskine-
sia) were scored according to the 16 segment model of the ASE for all tech-
niques. 33 non-selected patients referred for routine echocardiography were
included.
Results: Nine patients had atrial fibrillation. Out of matched 528 segments ac-
quired with all four modalities poor visibility was present in 18.6% of segments
with ECHO, 14.5% with SPIRAL (ns vs. ECHO), 1.4% with RADIAL (p<0.001
vs. ECHO and SPIRAL) and 0.4% with BH-TF (ns vs. RADIAL). For the short-
axis view the percentage of segments with good image quality was not differ-
ent between the three MRI approaches but was significantly larger compared
to ECHO (p<0.001). However, for the long-axis views the percentage of seg-
ments with good image quality was least for SPIRAL (p<0.05 compared to
ECHO) and largest for RADIAL and BH-TF (p<0.001 vs. ECHO; p=ns vs. RA-
DIAL). There was a tendency for a higher mean wall motion score for ECHO
compared to BH-TF (p=0.06). Agreement on the scoring of regional wall motion

relative to BH-TF increased form ECHO (Kappa 0.71) to SPIRAL (Kappa 0.84)
to RADIAL (Kappa 0.92).
Conclusion: Interactive real-time MRI using RADIAL is of similar quality to
standard BH-TF and superior to ECHO and SPIRAL for the visualization of
segmental wall motion in this group of unselected patients. RADIAL may com-
plement echocardiography for the assessment of regional function in patients
with a limited acoustic window.

P1635 Quantitative myocardial perfusion imaging in a
combined PET-CT scanner: CT- versus
germanium-transmission using different
reconstruction algorithms

P. Koepfli 1 , C.A. Wyss 2 , C. Burger 2 , T. Berthold 2 , C. Britt 2 , T.F. Hany 2 ,

G.K. von Schulthess 2 , P.A. Kaufmann 2 . 
' University Hospital, Nuclear

Cardiology, Cardiovasc. Center, Zurich, Switzerland; ' University Hospital,
Nuclear Cardiology, Cardiovasc. Center, Zurich, Switzerland

Background: In routine PET-scanning a 20 minute transmission scan for at-
tenuation correction with a rotating 68 Germanium (Ge) source - reconstructed
iteratively (IT) or with filtered backprojection (FBP) - is commonly used. This is
a time-consuming procedure which could be considerably shortened by use of
a rapid CT-scan for attenuation correction.
Aim: To evaluate the influence of reconstruction parameters on absolute val-
ues of myocardial blood flow (MBF) using conventional transmission scans vs.
CT scans for attenuation correction in a combined PET-CT scanner (GEMS,
Milwaukee, USA).
Methods: 13N-labelled NH3 and PET was used to measure MBF (ml/min/g)
at rest in 4 patients with documented coronary artery disease. Emission was
preceeded and followed by three CT scans (140 kV, 10 mA, scan length 15cm,
rotation time 0.5 sec., total scan time 3.7 sec.) and one Ge transmission. Emis-
sion was then reconstructed using CT (n=24) vs. Ge (n=8) for attenuation cor-
rection, both with IT and FBP.
Results: Values for MBF (given in ml/min/g) at rest were: Ge(FBP) 0.75 f
0.14, Ge(IT) 0.76 ± 0.21 (p=ns); CT(FBP) 0.80 ± 0.10, CT(IT) 0.74 ± 0.20
(p<0.05). The reproducibility coefficient for comparison of each measurement
to conventionally corrected PET is given below according to Bland and Altmann
(1.96 x SD of mean difference).
Conclusions: Use of CT attenuation correction is feasible and provides results
which are highly comparable to those achieved by Ge attenuation correction.
However, use of the same reconstruction algorithm is crucial.

P1636 The correlation between myocardial absolute uptake
of 99mTc-MIBI and pressure-derived myocardial
fractional flow reserve in the LAD versus RCA

T. Morishima, T. Chikamori, T. Hatano, H. Yanagisawa, Y. Usui, S. Hide,
K. Harafuji, A. Yamashina. Tokyo Medical University, 2nd Department of
Internal Medicine, Tokyo, Japan

The development of coronary pressurewire facilitates the measurement of
fractional flow reserve (FFR) to assess the functional severity of coronary-
artery stenoses. To evaluate the correlations between FFR and myocardial
absolute uptake of 99mTc-MIBI in LAD versus RCA, 34 patients underwent
99mTc-MIBI SPECT with two-day protocol using 740MBq of 99mTc-MIBI each
day. Quantitative analysis with the measurement of percent uptake and abso-
lute count of 99mTc-MIBI was performed. In all patients, exercise-induced in-
crease in 99mTc-MIBI percent uptake and absolute count correlated with FFR
(r=0.42, p<0.02 and r=0.38, p<0.03, respectively). In 22 patients in whom LAD
was evaluated, the best correlation of r=0.58 (p<0.005) was found between
exercise-induced increase in 99mTc-MIBI absolute count and FFR, followed
by the correlation (r=0.50, p<0.02) obtained with exercise-induced increase in
99mTc-MIBI percent uptake. In the remaining 12 patients in whom RCA was
evaluated, no significant correlation was observed between exercise-induced
99mTc-MIBI increase either with relative or absolute count measurements.
These results suggest that noninvasive assessment of coronary physiology
may be limited in RCA, due partly to the influence of RI count of extracar-
diac organs such as the liver. In LAD, however, 99mTc-MIBI scintigraphy using
quantitative analysis enables the noninvasive assessment of the magnitude of
functional significance of coronary artery stenosis, which is far more important
than the conventional evaluation of the coronary lumen.
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P1637 Comparison of dobutamine echocardiography and
dual SPECT (201 TI and 123 1-BMIPP) for prediction of
functional recovery after acute myocardial infarction

N. Yasugi', S. Koyanagi 1 , K. Oozono 2 , K. Sakai 2 , S. Sako 2 , T. Matsumoto 2 ,

T. Hiroki 3 . 'National Hukuoka-Higashi Hospital, Cardiology, Koga, Japan;
2National Kyushu Medical Center, Cardiology, Fukuoka, Japan; 3Fukuoka
University Chikushi Hospital, Internal Medicine, Chikushino, Japan

Purpose: Discordance between 1-123 BMIPP and TI-201 SPECT is an effec-
tive method to assess myocardial viability (MV). This study was performed to
compare low dose dobutamine echocardiography (LDDE) and dual SPECT for
assessment of MV and prediction of functional recovery after acute myocardial
infarction (AMI).
Methods: LDDE and dual SPECT were studied in 35 pts 7 to 14 days after
AMI, of which 28 pts underwent coronary revascularization at the acute stage.
Assessment of dual SPECT was performed by comparing defect score of 1-123
BMIPP and TI-201, and MV was considered positive when difference of the
defect score was significant. Left ventricular wall motion score (WMS) was es-
timated, and MV was considered positive when WMS decreased during LDDE.
Echocardiography was performed 6 month later to assess functional recovery
of the dysfunctional myocardium.
Results: The rate of agreement of MV between dual SPECT and LDDE in early
stage of MI was 77% (P<0.01). In 22 pts with positive MV by SPECT, LDDE
showed MV in 16 (positive predictive value = 73%). In 13 pts with negative MV
by SPECT, 11 showed negative MV by LDDE (negative predictive value = 85%).
The long -term functional recovery was observed in 20 of 33 pts (60%). The
positive and negative predictive values for functional recovery by dual SPECT
were 73% (16/22) and 64% (7/11), respectively (p<0.05). The positive and
negative predictive values for functional recovery by LDDE were 100% (18/18)
and 87%(13/15), respectively (p=0.00001). Five of 6 pts with positive MV by
dual SPECT without functional recovery had residual stenosis at the infarct-
related arteries.
SPECT score was compared in pts with and without functional recovery. Both
201-TICI and 1231-BMIPP scores were significantly smaller in pts with func-
tional recovery (p<0.01), but the difference of the two scores was greater in pts
with functional recovery (p<0.01).
Conclusion: Assessment of MV using LDDE is concordant with those by dual
SPECT in the early stage of AMI. LDDE had a higher predictive value for long
- term functional recovery at the infarct area in comparison with dual SPECT.
However, positive MV by dual SPECT without functional recovery may reflect
residual stenosis at the infarct-related arteries. Thus, combining assessment of
dual SPECT and LDDE is an useful method to detect myocardial viability and
residual stenosis at the infarct-related vessels and to predict long-term func-
tional recovery. In addition, the study suggested that the extent of myocardial
viability was greater in pts with smaller size of infarct or risk area.

P1638 Contrast-enhanced MRI for the assessment of
myocardial viability: comparison with
18 F-fluorodeoxyglucose-positron emission
tomography

H.P. Kilhl 1 , A.M. Beek 2 , A.P. van der Weerdt 2 , C.A. Visser 2 , F.C. Visser 2 ,

A.C. van Rossum 2 . ' University Hospital, Medical Clinic 1, Aachen, Germany
2 VU University Medical Center, Department of Cardiology, Amsterdam,
Netherlands

Contrast-enhanced (CE) MRI has been shown to predict recovery of func-
tion after revascularization in patients with chronic coronary artery disease.
The value of the technique in comparison to the in-vivo gold standard for
viability assessment, 18F-Fluorodeoxyglucose positron emission tomography
(FDG-PET), is not fully established. We compared CE-MRI to FDG-PET in
23 patients with chronic ischemic heart disease and left ventricular dysfunc-
tion referred for myocardial viability assessment. For CE-MRI an inversion-
recovery gradient-echo sequence (TE/TR 4.4/9.6 ms, FA 25°, typical TI 250-
300 ms, resolution 1.3x1.6x5mm) was used on a 1.5T MR scanner (Magne-
tom Sonata, Siemens, Erlangen, Germany) 20 minutes after administration of
0.2 mmol/kg Gadolinium-DTPA. Data acquisition was performed in short-axis
views covering the whole left ventricle and in selected long-axis views. FDG-
PET was performed under hyperinsulinemic euglycemic clamp (ECAT EXACT
HR+, Siemens, CTI). Resting perfusion was assessed using SPECT. For data
analysis we used a 17-segment model including 6 basal, 6 midventricular, 4
distal segments and the apex. According to PET/SPECT findings segments
were categorized as either viable or non-viable. Results of quantitative FDG-
PET analysis were compared to the segmental extent of hyperenhancement
(SEH) at CE-MRI in corresponding segments.
Results: Mean ejection fraction was 31±11%. A total of 391 segments
were analyzed with both techniques. Viable segments by FDG-PET showed
significantly less SEH compared to non-viable segments (8.5±16.3% vs.
80.2±23.1%; p<0.001). The segmental glucose uptake at PET was inversely
related to the SEH (r=-0.78; p<0.001). By ROC analysis the area under the
curve was 0.97. Using a cutoff value of 37% given by the ROC curve the accu-
racy for identification of myocardial viability was 94% in all segments and 88%

in akinetic segments with a high level of agreement (Kappa 0.77).
Conclusion: CE-MRI has comparable diagnostic accuracy as PET for the eval-
uation of myocardial viability in patients with chronic ischemic heart disease
and left ventricular dysfunction.

P1639 Magnetic resonance angiography versus
conventional coronary angiography to diagnose
coronary artery disease

M. Schlueter, T. Tuebler, J.-C. Steffens, J. Schofer. Center for Cardiology,
Hamburg, Germany

Magnetic resonance angiography (MRA) has recently emerged as an alterna-
tive to the "gold standard of conventional coronary angiography (CA) for the
diagnosis of coronary artery disease. Sensitivity and specificity of MRA still
need to be established. Methods: Thirty-three consecutive pts (23 m; 60 ± 11
years) with suspected, or suspected progressive, coronary artery disease un-
derwent MRA prior to CA. MRA and CA findings were evaluated independently
by a radiologist and a cardiologist, respectively. Only stenoses > 50% by visual
assessment were entered into the analysis. Results: On CA, 14 pts had no le-
sions, whereas the other 19 pts had a median of 1 (range 1-4) lesion, for a total
of 32 lesions. There were 7 lesions in the left anterior descending coronary
artery (LAD), including 3 in the first diagonal branch, 11 in the left circumflex
coronary artery (LCx), including 4 in the obtuse marginal branch, 13 in the right
coronary artery (RCA), and 1 in the left main coronary artery. The former 3
arteries were divided into proximal, medial and distal segments. Sensitivity and
specificity of MRA (with CA findings serving as reference) in diagnosing LAD
lesions were 57.1 and 61.5%, respectively, with 30.3% false positive (FP) and
9.1% false negative (FN) findings. Corresponding values for the LCx were 63.6
and 63.6%, respectively (FP 24.2%, FN 12.1%), and for the RCA 84.6% and
95.0%, respectively (FP 3.0%, FN 6.1%). When sidebranches and distal ves-
sel segments were excluded from the analysis, MRA sensitivity and specificity
improved to 80.0 and 75.0% (LAD), 100 and 74.1 % (LCx), and 91.7 and 95.2%
(RCA), respectively. Of the 33 pts, only 1 pt (3%) who had a 90% stenosis of the
medial RCA on CA was diagnosed by MRA as having no lesions. Conclusion:
MRA has a high sensitivity and specificity in diagnosing proximal and medial
coronary artery lesions. The diagnostic accuracy of the technique needs to be
improved for distal lesions and sidebranches before MRA can supplant CA.

P1640 NOGA electromechanical mapping versus PET in
prediction of post-revascularization myocardial
function in patients with severe heart failure

H. Wiggers', H.E. Botker', P. Sogaard 1 , A. Kaltoft', F Hermansen 2 ,

W.Y. Kim', L. Krusell 1 , L. Thuesen 1 . ' Skejby Hospital, Dept of Cardiology,
Aarhus, Denmark; 2Aarhus Kommunehospital, The PET center, 8000 Aarhus
C, Denmark

We compared catheter-based electromechanical mapping (NOGA® ) with PET
for prediction of reversibly (RDM) and irreversibly dysfunctional myocardium
(IDM) in pts with ischemic cardiomyopathy. Furthermore, we identified the op-
timum discriminatory value of NOGA measurements for distinction between
RDM and IDM.
Methods: 20 pts (19 males, age (mean±SD) 60±16 years, EF 29±6%) un-
derwent viability testing with NOGA and PET prior to CABG (N=11) or PTCA
(N=9). MRI and 3-D echocardiography was performed at baseline and 6 months
after revascularization (9 segment model) to identify RDM and IDM regions.
Results: EF increased to 34±13% 6 months
after revascularization (P<0.05 vs baseline).
The correlation between regional myocardial
PET tracer uptake and NOGA unipolar volt-
age amplitude (UVA) was modest (r=0.29,
P<0.01). The 58 RDM and 57 IDM re-
gions differed with regard to UVA (9.2±3.9
mV vs 7.6±4.0 mV, P<0.05), normalized
UVA (106±54% vs 75±39%, P<0.05), and
tracer uptake (76±17% vs 60±20%, P<0.05).
NOGA local shortening did not distinguish

	

between RDM and IDM (6.4±5.8% vs 	
1 -

	

 By ROC-curve analysis (figure)	 ROC-curve analysis. Upper curve:

	PET tracer uptake had better diagnostic per-	 PET tracer uptake; Middle curve:

formance than UVA (area±SE: 0.82±0.04 
NOGA normalized UVA; Lower
curve: NOGA UVA.

vs 0.63±0.05, P<0.05) and normalized UVA
(area 0.70±0.04, P<0.05 vs tracer uptake). Optimum threshold was defined as
the value yielding sensitivity = specificity for prediction of RDM. Sensitivity and
specificity was 59% at a UVA of 8.4 mV, 65% at a normalized UVA of 83%, and
78% at a tracer uptake of 69%.
Conclusions: NOGA can discriminate between RDM and IDM using UVA.
However, the diagnostic characteristics of PET are superior to NOGA in pts
with severe heart failure. Optimum discriminatory values for absolute and nor-
malized UVA are 8.4 mV and 83%, respectively.
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P1641 Blood oxygen level dependent (BOLD) MRI for the
detection of scarred and viable myocardium, a PET
comparative study

M. Egred 1 , A. AI-Mohammad 1 , G. Waiter 2 , T. Redpath 2 , S. Semple 2 ,

A. Welch 3 , M. Norton 3 , S. Walton'. 'Aberdeen Royal Infirmary, Cardiac
Research, Aberdeen, United Kingdom; 2 University of Aberdeen, Biomedical
Physics, MRI unit, Aberdeen, United Kingdom; 3Aberdeen Royal Infirmary, Pet
scan centre, Aberdeen, United Kingdom

The identification of impaired but viable myocardium in patients with coronary
heart disease is of crucial clinical importance since it is likely to benefit from
revascularisation. Positron Emission Tomography (PET) is the gold standard in
detecting viable myocardium. However, it is expensive and not widely available.
Aim: to investigate the use of a new modality of magnetic resonance imag-
ing (MRI), Blood Oxygen Level Dependent (BOLD) that relies on changes in
deoxyhaemoglobin level under stress, in the detection of scarred and viable
myocardium in comparison to PET images.
Method: nineteen patients with established coronary artery disease and im-
paired left ventricular contraction and at least one area of akinesis, under-
went a rest and dipyridamole stress MRI, using a double breath hold T2*
weighted, ECG gated sequence to produce BOLD contrast images. A dy-
namic 13N-ammonia (1 3NH3) and ECG gated 1 8F-fluorodeoxyglucose (FDG)
PET scans followed the MRI. The signal change on BOLD MRI and Wall
thickening were compared between rest and stress images in the viable and
scarred segments, identified on PET scans. Scarred myocardium is defined
by the matched decrease in perfusion and metabolism, while the presence
of perfusion-metabolism mismatch defects defines impaired but viable my-
ocardium.
Results: Two short axis slices of mid ventricle, with 8 segments each, were
analysed giving a total of 304 segments. The slices were matched anatomi-
cally between MRI and PET. Using PET, 68 segments were identified as viable
and 42 segments as scarred tissue. The viable segments were found on MRI
to have an average signal change of —9.53 between rest and stress, while the
average signal change in the scarred segments was —2.15 (P=0.008). The av-
erage wall thickness in the viable segments was 8.7 mm compared to 5.9 mm
in the scarred segments (P<0.0001).
Conclusion: BOLD MRI with measurement of wall thickness may be used for
detection of scarred and viable myocardium and help in identifying suitable
patients for revascularisation. Further larger studies are needed to establish
sensitivity and specificity.

P1642 Quantification of viable rim thickness by
contrast-enhanced magnetic resonance of
dysfunctional myocardium and its relation to
metabolic state

Conclusions: Contrast-enhanced MR detects viable tissue with high sensitivity
and specificity. Combining MR and PET findings identifies different subsets of
myocardial segments which may improve prediction of functional recovery.

PERCUTANEOUS CORONARY INTERVENTION
OUTCOMES

P1643 Long-term outcome of stenting of bifurcation lesions,
based on side branch size and stenosis

R. sundrani, A. Hussain, B. Lewis, M. Sochanski, L. Steen, E. Grassman,
F Leya. Loyola University Medical Center, Interventional Cardiology,
Maywood, United States of America

Background: Percutaneous Coronary intervention (PCI) of bifurcation lesions
pose increased risk of complications. The impact of side branch size and steno-
sis on the long term outcome of PCI of these lesions is not well known.
Methods: We retrospectively analyzed 700 consecutive angioplasty films and
identified 71 patients (10.1%) with bifurcation lesions meeting study criteria.
All patients had successful main vessel PCI & stenting with or without side
branch PCI. Patients were divided into 3 study groups based on side branch
PCI: Group I had successful side branch rescue PCI, Group II had acute side
branch occlusion and failed rescue PCI, Group III had small side branch, which
did not warrant PCI, but had post procedural side branch residual stenosis of
> or equal to 70%. Each patient received standard doses of I.V heparin, Gp II
b/Illa inhibitors and clopidogrel.
Results: Refer to the table below for results. Severely stenosed large side
branch (Grp II) are more likely to close during PCI and have worse clinical
outcome. Patients with successful rescue PCI of large side branch (Grp I) as
well as patients without rescue PCI of smaller side branch (Grp III) have good
short and long term outcome.
Conclusions: Aggressive strategies to preserve large side branches result in
much better clinical outcome.

J. Schwitter', P.R. Knuesel 2 , D. Nanzz, C. Wyss 3 , M. Buechi 1 ,

P.A. Kaufmann 3 , T.F. LuescherI, G.K. von Schulthess 3 .'Division of
Cardiology, DIM, 'Radiology, 3Nuclear Medicine, Zurich, University Hospital
Zurich, Switzerland

Background: Metabolic assessment of dysfunctional myocardium by PET al-
lows prediction of recovery of contractile function following revascularization.
Contrast-enhanced MR was used to determine the transmural distribution of
viable tissue and scar in PET-viable and non-viable myocardium.
Methods and results: Seventeen patients with old myocardial infarctions were
studied with MR and PET. In 56-64 segments/heart mass and thickness of vi-
able tissue on MR (0.25mmol/kg of GD-DTPA-BMA, inversion recovery tech-
nique) was compared with 18F-fluorodeoxy-glucose (FDG)-uptake of corre-
sponding segments. Mass of viable tissue and FDG-uptake (both normalized
to the segment with highest resting flow on 13N-ammonia-PET) correlated
(p<0.0001) with both, segments with balanced flow-metabolism (ratio <1.4;
r=0.82) and slightly worse with mismatch segments (r=0.62). A ROC analy-
sis yielded a sensitivity/specificity of 91 %/86% (AUC 0.94) for MR to detect
viable myocardium (>50% FDG-uptake). Rim thickness correlated with FDG-
uptake (r=0.80). FDG-uptake of >50% predictive for functional recovery con-
incided with a rim of 4.5mm. 82% of all dysfunctional segments were viable
on PET, in 96% of these segments viable rim was >4.5mm and scar was low
14±1% (mean±SEM, figure, **p<0.001 vs PET-non-viable). In the remaining
4% with a small rim (<4.5mm) the portion of mismatch segments was highest
(59%, figure, *overall-p<0.005). In 47% of PET-nonviable segments a viable
rim >4.5mm was found with a scar mass as high as in segments classified
non-viable by both techniques.

Abstract P 1643—Table: Outcome of Bifurcation Lesions

Groups Size of Pre PCI stenosis Post PCI stenosis Residual side Death In Hospital Recurrent CABG at PTCA at Follow-up
the side branch (side branch) (side branch) branch stenosis Ml Angina Follow-up Follow-up (months)

I (n=49) 2.6+0.3 mm 70.2+6%* 88.4+4.7%** 14+4.3% 0% 0% 34% 20% 14% 18+4.1
II (n=8) 2.5+0.3 mm 87.1+3.9%* 100+0%** 100+0% 0% 71% 71% 71% 0% 19+0.7
III (n=14) 2.1+0.2 mm 63+9%* 85.+7.3%** 85+7.3% 0% 0% 33% 11% 22% 17+3.4

* p< 0.05 comparing all the groups, ** p< 0.05 comparing baseline. All the numbers are ± SD.
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P1644 Stent treatment of bifurcated coronary lesions:
clinical and angiographic results of a French
multicenter study

R. Koning', B. Huret 2 , C. Caussin 3 , O. Tavolaro 4 , S. Sayahs, P. Garots,
J. Billet, M. Bedossa 8 . 1 Clinique St Hilaire, Rouen, France; 2CHP St martin,
Caen, France; 3M. Lannelongue, Centre Chirurgical, Le Plessis Robinson,
France; °La Roseraie, Cardlologie Interventionnelle, Aubervilliers, France;
5 University Hospital, Cardiology, Compiegne, France; 'University Hospital,
Cardiology, Crateil, France; 7CHP Residence du Parc, Cardiology, Marseille,
France; 8Dpt de cardiologie medicale CHU RENNES, 35033, rennes, France

Major bifurcated lesions offer a wide variety of anatomic and angiographic fea-
tures with no standardized percutaneous approach. The aim of this study was
to evaluate clinical, technical and angiographic results of treatment of bifur-
cated coronary lesions, prospectively included in 19 centers from January to
August 2001, using in all cases the same slotted tube stent (Helistent, Hexa-
cath.). All patients (pts) had symptoms of ischemic heart disease. Bifurcated
lesions were defined by a lesion located in a main vessel (MV) > 3mm includ-
ing a side-branch (SB) > 2mm. Pts were pretreated with clopidogrel-aspirin.
Quantitative coronary angiographic analysis (QCA) was performed off-line by
an independent core-lab. Complete angiographic success was defined by a di-
ameter stenosis <50%  in the main vessel and side branch with a normal flow.
Results: 253 pts (63 ± 11 years, 80% males) were included and 316 He-
listents (250 in main artery, 66 in side-branch) were implanted in left ante-
rior descending-diagonal (52%), circumflex-obtuse marginal (25%) and right
coronary-posterior descending (23%). Six-french guiding catheter was used in
80% pts and in 67% of pts a second wire was placed in the side branch. On
QCA, reference diameter of MV and SB were respectively 3.13 ± 0.36 mm and
2.37 f 0.33 mm. Direct stenting in MV was performed in 42% of pts, kissing
balloon in 41% and the T stent technique in only 25%. Despite no lesion before
the procedure, the SB was compromised in 22% pts and needed subsequent
PTCA. The complete angiographic success rate was 93%. Major in-hospital
cardiac events occurred in 5 pts (2%; 1 death, 3 non fatal myocardial infarction,
1 rePTCA). At 6-month follow-up (93% of pts) only 1 pt died. A target lesion
revascularization was performed in 26 pts (12%, including 4 bypass-grafts)
Conclusions: Despite the complexity of treatment of bifurcation lesions, this
multicenter prospective study demonstrates excellent immediate clinical and
angiographic results and a low incidence of target lesion revascularisation at
mid term follow-up.

P1645 Coronary stenting versus stent-like balloon
angioplasty: one-year clinical follow-up results

F. Added', H. Gamra 2 , K. Ben Hamda , F. Betbout' , F. Maatouk' , Z. Dridi' ,
M.A. Zidi 1 , M. Ben Farhat'. 'University Hospital, Monastir, Tunisia;
2 UniversityHospital, Cardiology department, Monastir, Tunisia

Coronary stenting reduces the rate of angiographic restenosis and improves
short-term clinical outcome. However, management of in-stent restenosis is of-
ten complex and the high cost of drug eluting stent will be an economic burden
in limited ressources countries.
The aim of our study was to compare the one-year clinical outcome of patients
(pts) who had a stent-like result following balloon angioplasty (PTCA) to the
ones who had a coronary stenting in a non-selected population.
Methods: The results of "stent like" PTCA (post-procedural residual stenosis <
10%) in 333 pts were compared to the ones in 189 pts with stent implantation.
The baseline clinical characteristics were similar between the two groups in
particular with regard to diabetes(37.2% vs 38.6%, p=NS). There were more
complex lesions (type B2-C) in the stent group (49% vs 25%, p<0.01).
Results: Minimal luminal diameter after the procedure was similar between the
2 groups (2.75±0.6 balloon PTCA vs 2.6±1.1 mm for stent, p=NS). At a mean
follow-up of 7±1 months angiographic restenosis was 35.8% after stent-like
result versus 36.2% after elective stenting, p=NS.
There was no difference between the balloon PTCA and stent groups respec-
tively with regard to the incidence of death(0.6 % vs 1.5%), myocardial infarction
(0.9% vs 1.5%) and target lesion revascularisation (20% vs 17%).
Conclusions: These results suggest that stent-like balloon angioplasty is a
reasonable approach for the treatment of coronary lesions.

P1646 Coronary angioplasty - a real alternative to coronary
artery surgery in diabetics with multi-vessel disease:
a prospective registry 1998-2000

A. Kapur, D. Bartolini, E. Mostafavi, K.J. Beatt. Hammersmith Hospital,
Department of Cardiology, London, United Kingdom

Background Limited data from randomised controlled trials of coronary artery
bypass grafting (CABG) versus coronary angioplasty (PCI) suggest better sur-
vival in the CABG arms. However, registry data from these and other studies,
show that when diabetics are treated in accordance with physician preference
the results are more variable.
Objective To use prospective registry data to
(a) define the clinical and angiographic characteristics of diabetics undergoing
coronary revascularisation according to physician preference
(b) to report clinical outcome at hospital discharge and at one year follow-up
(c) to track any change in clinical practice pertaining to coronary intervention in
diabetics over the time of the study
Methods Between January 1998 and December 2000 we prospectively identi-
fied diabetic patients with multivessel coronary artery disease undergoing car-
diac catheterisation, defined as at least two vessels with narrowings of 50% or
more.
Results Of 7850 coronary angiograms, 1409 (17.9%) were in diabetics of
whom 739 patients had multivessel disease. CABG was performed in 230
(31.1%), PCI in 272 (36.8%) whilst 237 (32.1%) were treated medically. An-
giographically, the number of diseased vessels ((mean (SD)) was significantly
higher in the CABG group 2.91 (0.53) versus the PCI group 2.48 (0.53) and the
medically treated group 2.73 (0.58) p<0.001. The number of vessels revascu-
larised (mean(SD)) in the CABG group 3.15 (0.56) was greater than in the PCI
group 1.36 (0.56) p<0.0001, but this difference decreased over the course of
the study. Clinical differences at baseline among the groups were not marked,
although there were significantly more patients managed urgently by PCI as
compared with CABG. In hospital mortality was 2.2% in the PCI group and
3.5% in the CABG group. Cardiogenic shock was related to increased mortality
in the PCI group, whilst significant left main stem disease (>50% stenosis) was
a predictor of poor outcome in the CABG group. Rates of repeat revasculari-
sation at one year were 23.9% in the PCI group and 2.2% in the CABG group
(p<0.0001).
Over 60% of one year follow up of MACE (Major Adverse Cardiac Events) is
complete and thus far one year mortality did not differ between the two groups.
Conclusion Detailed registry data can differ from that obtained from ran-
domised trials and may give valuable insight into management decisions in
high risk diabetics.

P1647 Stenting during coronary intervention improves
procedural and long-term clinical outcomes in
diabetics

R. Siegel', A. Bhaskaran 1 , B. Barker', N. Goldberg 2 , T. Khalil', S. Young',
J. Vermillion', S. Christison 1 . 'Advanced Cardiac Specialists, Cardiovascular
Research, Phoenix, United States of America; 2Advanced Cardiac Specialists,
Interventional Cardiology Dept., Phoenix AZ, United States of America

Diabetes is an adverse risk factor for restenosis following transcatheter inter-
vention. Limited data is available on long-term outcomes following stenting (ST)
in diabetics. We evaluated procedural and 12-month clinical outcomes following
ST versus optimal PTCA in diabetics who underwent coronary intervention at
our center. From 1/98 to 1/02, 1,428 diabetic patients (mean age 64 years; 45%
female) presenting with acute coronary syndromes, underwent PTCA (N=91 1)
or ST (N=517). Co-morbid factors included age >70, 32%; prior MI, 31%; prior
CABG, 24%; EF <40%, 22%; multivessel disease, 18%; cardiogenic shock,
3%. ST vessels were > or =3.0 mm in diameter. Adjunctive IABP support was
employed in 17.4%. Results: Procedural success (TIMI 3 flow; residual steno-
sis <20%) was 96% with PTCA and 99% with ST (p=0.002). CABG rate was
0.9% with PTCA and 0.2% with ST (p=0.13), with 3 (0.3%) deaths in the PTCA
group (p=0.13). There was no subacute ST thrombosis in either group. At 12-
month follow up, the incidence of re-PTCA (6.2% vs 4.8%; p=0.09) and CABG
(4.5% vs 1.4%; p=0.88) were higher in the PTCA group but this did not reach
statistical significance. Cardiac mortality was significantly lower in the ST group
(1.4% vs 4.1%; p=0.04). Mean rise in LVEF was significantly higher in the ST
group (4.48% vs 1.42%; p=0.04). Event-free survival was significantly higher in
the ST group (93% vs 81.2%; p=0.03).
Conclusions: 1. In this large series of diabetic patients, procedural success
was significantly better in coronary lesions treated with ST, compared to op-
timal PTCA. 2. In-hospital event rates were comparable. 3. At 1-year follow-
up, absolute and event-free survival were significantly better in the ST group.
4. Long-term index lesion revascularization rates were lower with ST. 5. The
ST cohort showed significant increase in LV systolic function, compared to the
PTCA group. 6. In diabetics, routine stenting of coronary lesions should be con-
sidered, as acute and long-term clinical outcomes, including survival, appear
to be significantly superior to optimal balloon PTCA results.
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Abstract 1648 — Table

large vessels short lesions large vessels long lesions small vessels short les ions small vessels long lesions

No lesions thin:thickstrut group 1,881(452:429) group 11,298(98:200) group Ill, 532 (219:313) group IV, 151 (58:93)
Reference vessel size,mm 3.32±0.37 vs. 3.32±0.41 3.26±0.34 vs. 3.31±0.41 2.43±0.32 vs. 2.44±0.27 2.39±0.35 vs. 2.45±0.25
Lesion length,mm 8.6±3.3 vs. 8.8±3.4 20.3±5.4 vs. 21.5±5.7 8.4±3.3 vs. 8.7±3.4 19.9±5.5 vs. 21.4±5.8
Acute gain,mm 2.19±0.64 vs. 2.11±0.68 2.22±0.52 vs. 2.1110.59 1.74±0.62 vs. 1.85±0.52 1.92±0.48 vs. 1.81±0.57
Late lumen loss,mm 0.90±0.81 vs. 1.19±0.9** 0.99±0.78 vs. 1.17±0.82 1.01±0.78 vs. 1.16±0.75* 1.18±0.72 vs. 1.16±0.85
Restenosis (>=50% DS),% 16.6 vs. 25.9 ** 20.4 vs. 24.5 32.4 vs. 35.5 32.8 vs. 38.7

p=0.02; ** p=0.001

P1648 Effect of strut thickness on angiographic restenosis
rate after coronary stenting

G.S. Stankovic, M.F. Ferraro, K.T. Toutouzas, C.B. Briguori, N.C. Corvaja,
R.A. Albiero, C.D.M. Di Mario, A.C. Colombo. EMO Centro Cuore Columbus,
Milan, Italy

The study was performed to evaluate the effect of stent strut thickness on an-
giographic restenosis rates in different subsets of coronary vessel sizes and
lesion lengths.
Methods: Coronary lesions situated in native vessels and treated with a sin-
gle stent, for whom angiographic follow up was obtained, were selected for this
analysis. In-stent restenotic lesions, lesions treated with radiation therapy, and
chronic total occlusions were excluded. A total of 1862 lesions, from 1428 pa-
tients remained for the analysis.
Twenty-six different stent types (slotted tube and ring design) were implanted,
and according to strut thickness were divided in thin-strut (strut thickness of
<0.1 mm) and thick-strut (strut thickness of >=0.1 mm) groups.
Coronary lesions were divided into 4 groups according to various combinations
of reference vessel size (Ref) and lesion length (LL): group I — Ref >=2.8mm
and LL <15mm; group II - Ref >=2.8mm and LL >=15mm; group III - Ref
<2.8mm and LL <15mm; and group IV - Ref < 2.8mm and LL >=15mm.
Results: There were no significant differences in baseline lesion characteris-
tics inside groups. Procedural and follow up angiographic results for thin-strut
vs. thick-strut stents are shown in table. In large vessels with focal lesions sig-
nificantly higher angiographic restenosis rate was found in the thick-strut group
(RR, 1.76; 95%Cl, 1.26-2.44).
Conclusion: Implantation of a thin-strut stent is associated with a significant
lower late lumen loss in focal lesions. In long lesions there is only a numerical
difference favoring thin-strut stents. This fact could be a consequence of the
smaller number of lesions or of the impact of other factors in this higher risk
group.

P1649 Comparison of direct stenting with optimal balloon
angioplasty: intermediate results from Polish
randomized, multicenter trial

R. Gill, T. Pawlowski 2 , K. Zmudka 1 , D. Dudek 3 , G. Horszczaruk 4 ,

M. Lesiaks, A. Witkowski s, J. Kubica on behalf of Direct Stenting vs Optimal
Angioplasty Investigators. 'Invasive Cardiology Department, Central Hospital
of Internal Affairs, Warsaw, Poland; 2Pmeranian Academy of Medicine,
Cardiac Catherisation Laboratory, Szczecin, Poland; 3 Colegium Medicum UJ,
Cardiac Catherisation Department, Cracow, Poland; 4 Medical Academy,
Department of Cardiology, Warsaw, Poland; 'Medical Academy, Department
of Cardiology, Poznan, Poland, 6National Institute of Cardiology, Cardiac
Catherisation Laboratory, Warsaw, Poland; 7Medical Academy, Department of
Cardiology, Bydgoszcz, Poland

Background: Selection of the most effective percutaneous intervention
(PTCR) for patients with coronary stenoses has not been clearly defined yet. It
is likely that proper PTCR guidance may improve their late results. Therefore we
designed multicenter, randomized study comparing direct stenting guided with
quantitative coronary angiography (QCA) or intracoronary ultrasound (ICUS)
with optimal balloon angioplasty guided with ICUS or fractional flow reserve
(FFR).
Methods: Till September 2001, two hundred seventy nine patients (56 F,
123M, mean age 54±9y) were enrolled into our study. They were divided into
4 groups: Gri-direct stenting guided with QCA (80 pts), Gr2-direct stenting
guided with ICUS (83 pts), Gr3- optimal balloon angioplasty guided with ICUS
(96 pts) and Gr4- optimal balloon angioplasty guided with FFR (20 pts). Dur-
ing 6 months follow-up we recorded evidence of MACE (death, myocardial in-
farction, target vessel revascularisation) and in case of recurrence of angina
coronary angiography was performed
Results: Procedural success was achieved in 95% of cases, however cross-
over to stenting was necessary in 60 (62%) patients of Gr3 and in 2 (10%)
of Gr4. Periprocedural complications (abrupt vessel closure or slow flow phe-
nomenon) occurred only in Gr3, and 11 (11,4%) patients required use of
ReoPro®. QCA measurements are presented in the table below. Among stud-
ied groups, biggest balloons were used in Gr2, resulting in largest postproce-
dural lumen. Lowest rate of MACE and restenosis at 6 months follow up were
found in Gr 2. Comparison with other groups is presented in the table.

Gr1 Gr2 Gr3 Gr4

MLD post (mm) 3,06±0,52 3,34±0,55# 2,94±0,62 3,0±0,59
RD pre (mm) 3,19±0,54 3,21±0,64 3,28±0,62 3,16±0,69
Balloon size (mm) 3,36±0,39 3,74±0,43* 3,14±0,55 3,15±0,65
MACE (%) 11,6 6,3* 17,7 13,3
Restenosis rate (%) 25 9,1" 12 20

*p<0,001 between Gr2 and Gr1,3,4 #p<0,05 between Gr2 and Gr3,4 "p<0,05 between Gr2
and Gr1

Conclusion: Our results suggest that ICUS guided DS is coronary intervention
providing the biggest postprocedural lumen gain, that is responsible for better
late patients outcome.

P1650 Lesion complexity makes differences in stent
performance evident: lessons from the randomized
ISAR-STEREO trial

J. Hausleiter' , A. Kastrati' , J. Mehilli 1 , H. Schilhlen 1 , J. Pache' , F Dotzer 2 ,

J. Dirschinger 1 , A. Schomig' . 'Deutsches Herzzentrum Munchen, Munchen,
Germany; 2Krankenhaus Garmisch-Partenkirchen, Garmisch-Partenkirchen,
Germany

A number of stent vs. stent trials have not been able to disclose differences
in stent performance at long-term follow-up. It has been hypothesized that this
was caused by the inclusion of only non-complex lesions in these trials. How-
ever, the role of lesion complexity on the ability of the trial to distinguish be-
tween superior and inferior stents in terms of restenosis has not yet been in-
vestigated. The randomized ISAR-STEREO trial has shown, that reduced stent
strut thickness is associated with a reduced risk for restenosis. The objective
of this analysis was to investigate the role of lesion complexity to detect differ-
ences between the 2 stents tested in the ISAR-STEREO trial.
Methods: In ISAR-STEREO, 651 patients were randomized to receive either a
thin-strut stent (Thin, n=326) or a thick-strut stent (Thick, n=325) with a com-
parable stent design. Angiographic follow-up was available in 80.6% of eligible
patients (79.1 vs. 82.1 % for Thin vs. Thick, p=ns). Lesion complexity was as-
sessed using the modified ACC/AHA classification (type A to C).
Results: Non-complex (type A or B1) and complex (type B2 or C) lesions were
treated in 25.3% and 74.7% of patients, respectively. The differential role of le-
sion complexity to detect differences in the restenosis rate between stent types
is shown in the figure.

Restenosis results.

Conclusions: Significant differences in the long-term angiographic outcome
were seen between thin- and thick-strut stents. These differences were only
seen when complex lesions were treated. This finding may be relevant when
planning new stent vs. stent trials.
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P1651 Predictors of late mortality after successful coronary
stent placement

H. SchOhlen 1 , A. Kastrati 1 , V. Eimannsberger' , H. Holle , J. Hausleiter' ,
J. Mehilli 1 , J. Dirschinger 2 , A. Sch6mig' . 1 Deutsches Herzzentrum Munchen,
MOnchen, Germany; 2 Technische Universitat, 1. Med. Klink rechts der Isar,
MOnchen, Germany

The rationale for this analysis was to identify independent clinical and an-
giographic risk factors for long-term mortality after successful coronary stent
placement.
Methods: We evaluated all 2362 patients with successful stent placement from
May 1992 throughout December 1996. A clinical follow-up at four years was ob-
tained in >90% of patients. We analyzed 40 clinical, angiographic and procedu-
ral variables for their association with 4-year mortality, followed by a multivariate
model to identify independent factors.
Results: Mortality was 1.2% after 30 days,
5.9% at 1 year, 8.0% at 2 years, 9.8% at
3 years, and 11.7% at 4 years. There were
several significant differences between pa-
tients who died during follow-up compared
to those alive. In particular, they were older,
had more frequently diabetes mellitus, a his-
tory of CABG, a reduced LV function and
multivessel disease; more frequently they
were treated for acute myocardial infarction,	 Independent predictors of mortality.

they had higher-grade stenoses before the procedure, which were less likely
located in the LAD and required more stents to achieve procedural success.
In the multivariate analysis, only the variables illustrated in the graph below
were identified as independent factors for 4-year mortality (illustrated by their
adjusted risk ± 95% confidence interval).
Conclusions: Older age, presence of diabetes mellitus, a reduced LV function
and presentation with an acute myocardial infarction are all independent risk
factors for 4-year mortality. These data suggest that lesion- and procedure-
related factors do not have a significant impact on long-term mortality.

P1652 Primary stenting of occluded native coronary
arteries: final results of the PRISON study

B. rahel' , M.J. Suttorp 1 , G.J. Laarman 2 , E.T. Bal' , E.G. Mast',
J.M.P.G. Ernst', J.M. ten Berg', H.W.M. Plokker'. 1 HLCU, location: St.
Anton/us Hospital, Cardiology, Nieuwegein, Netherlands; 2 Onze Lieve Vrouwe
Gasthuis, Cardiology, Amsterdam, Netherlands

Background: Primary or elective intracoronary stent placement after succes-
fully crossing chronic total coronary occlusions may decrease the high resteno-
sis rate at long-term follow-up compared with conventional balloon angioplasty.
Methods: In a prospective, two-center randomized trial, standard balloon an-
gioplasty was compared with stent implantation for the treatment of chronic
total occlusions. A total of 200 patients were enrolled. Patients were followed
for 12 months with angiographic follow-up at 6 months. Quantitative coronary
analysis was performed by an independent core lab.
Results: Baseline patient characteristics were evenly distributed. After the pro-
cedure the mean minimal luminal diameter (MLD) in the conventional group
was 2.34±0.46mm versus 2.90±0.41 mm in the stented group (p<0.001). The
6-month angiographic follow-up showed a mean MLD of 1.57±0.74mm in the
conventional group versus 1.93±0.85mm in the stented group (p=0.009) and
a mean diameter stenosis of 44.7±25.0% versus 35.5±26.5% (p=0.036). Bi-
nary angiographic restenosis (>50% diameter stenosis) was seen in 33% in
the conventional group versus 22% in the stented group (p=0.137). The reoc-
clusion rates were 7.3% and 8.2% respectively (p=ns). At 12 month follow-up,
the rate of target lesion revascularization was significantly higher in the con-
ventional group (29% versus 13%, p<0.0001).
Conclusions: Primary stenting of chronic coronary occlusions is superior to
balloon angioplasty alone, improving angiographic results and reducing the
need for target vessel revascularization, with a trend towards lower restenosis
rates. It is striking that the 6 month angiographic results of both stent implanta-
tion and balloon angioplasty are superior to the results of all previously reported
trials on this issue.

P1653 Outcome after treatment of coronary in-stent
restenosis: results from a meta-analysis including
3012 patients

P.W. Radke' , A. Kaiser', C. Frost 2 , U. Sigwart 3 . f RWTH University Hospital,
Medical Clinic 1, Aachen, Germany; 2School of Hygiene & Tropical Medicine,
Medical Statistics Unit, London, United Kingdom; 3Hospitaux Universitaires,
Centre de Cardiologie, Geneve, Switzerland

The aim of this study was to evaluate the clinical outcome after treatment
of coronary in-stent restenosis using descriptive statistics and meta-analysis

Methods: For identification of the relevant literature a MEDLINE search from
1987 to 2001 was performed with restrictions (type of study: human) using a
combination of the terms "Coronary", "Stent", "Restenosis", and "Treatment".
This analysis intended to include all clinical trials conducted since 1987 (a) that
described a study population treated for in-stent restenosis in a randomised or
non- randomised fashion; (b) that used a specified technique to treat ISR; (c)
that enrolled >30 patients; (4) that included a follow-up period >3 month; (5)
that provided information on the rate of major adverse cardiac events (MACE)
as defined by death, myocardial infarction or target lesion (vessel) revasculari-
sation. Based on the selected literature, a systematic review using descriptive
statistics and meta-analysis methods regarding the outcome after treatment
of coronary in-stent restenosis was performed. The proportion of patients ex-
periencing a major adverse cardiac event (death, myocardial infarction, target
lesion revascularisation) was defined as the main outcome measure.
Results: A total of 1304 citations were identified. Among these, 28 studies
(6 different treatment modalities: ballon angioplasty, stent-in-stent, rotational
atherectomy, directional coronary atherectomy, LASER angioplasty, intracoro-
nary radiation therapy) including a total of 3012 patients met the inclusion cri-
teria and were incorporated into this analysis. The estimated average proba-
bility of experiencing a major cardiac adverse event after treatment for in-stent
restenosis with a follow-up period of 9±4 months was 30.0% (25.0%- 34.9%,
95% Cl) with strong evidence for heterogeneity between study specific results
(p=0.0001). The clinical outcome was not significantly different between treat-
ment modalities. After adjustment for confounding factors, however, patients
undergoing intracoronary radiation showed an estimated advantage of 16.9%
as compared to balloon angioplasty. The postinterventional diameter steno-
sis was a major predictor for the long-term outcome after treatment of in-stent
restenosis.
Conclusions: Treatment of in- stent restenosis is associated with an overall
30% rate of major adverse cardiac events. Currently, repeat angioplasty is rec-
ommended for focal lesions and intracoronary radiation should be considered
in cases with therapy refractory forms of diffuse in-stent restenosis.

P1654 Three dimensional intravascular ultrasound imaging
is superior to coronary angiography in illustrating the
vessel anatomy in diabetic patients

N. Yahya, B. Syeda, P. Wexberg, A. Stemberger, M. Gottsauner-Wolf, I. Lang,
P. Siostrzonek, D. Glogar. AKH-Wien, Cardiology Dept., Wien, Austria

Background and Objective: Even though coronary angiography is the gold
standard for imaging of the coronary arteries, the question remains open if
coronary angiography is capable of outlining the diffusely diseased vessels
in diabetic patients. We therefore aimed to compare postinterventional quan-
titative angiographic results with three- dimensional Intravascular Ultrasound
(IVUS) imaging in diabetic patients undergoing coronary angioplasty.
Methods: Postinterventional IVUS images were obtained in 28 vessels of dia-
betic patients. Postinterventional minimal lumen diameter (MLD), reference di-
ameters (RD), lengths of stenosis and percent diameter stenosis (%DS) were
measured with a quantitative coronary angiography (QCA) edge-detection al-
gorithm (ACOMPC, Siemens). Computer-assisted analysis was used to ana-
lyze the IVUS images in off-line mode (QCU-CMS, Medis). Volumetric quan-
tification was performed by means of a semi-automated contour detection sys-
tem and three-dimensional reconstruction. Volumetric measurement were per-
formed every 0.1 mm±0.05mm at the site of the lesion and at the proximal and
distal reference segments. The vessel diameter and lumen diameter (VD and
LD), as well as vessel area (VA) and lumen area (LA) were measured for each
analyzed slice. Plaque area (PA) was calculated as VA minus LA. Volumetric
plaque burden was calculated as the difference between vessel volume and
lumen volume at the site of the lesion.
Results: Mean stenosis length was 13.2±4.5mm in QCA vs 17.1 mm±9.Omm
in IVUS (p=0.02). MLD was calculated as 2.56±0.54mm in QCA vs 2.4±0.5mm
in IVUS (p=NS), %DS as 14.3±10.4% vs 27.23±6.5% (p<0.001), and VD as
3.0±0.5mm vs 4.5±0.7mm (p <0.001) respectively. Mean VA, LA and PA at the
site of the lesion were 6.4±2.1mm 2 , 16.6±3.7 mm 2 and 10.2±2.8 mm 2 . Re-
spective volumetric measurements were 275.6±129.1 mm 3 , 102.9±172.7mm3 ,

and 172.7±92.2mm 3 .

Conclusion: Angiographic diagnosis of coronary arteries in diabetic patients
may be distorted due to large plaque burden over longer vessel segments and
resulting absence of plaque-free reference segments. This distortion is found
more pronounced in QCA analysis requiring the reference diameter (i.e. for as-
sessment of vessel diameter and %DS). In contrast, volumetric IVUS imaging
is more precise in illustrating the lumen and vessel dimensions according the
anatomic structures. IVUS guided coronary intervention should therefore be
considered in diabetic patients for optimal evaluation of the vessel diameter.

methods.
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P1655 Clinical and angiographic evaluation of small vessel
stenting with "dedicated" versus conventional stents

L. Fiocca, M. Di Biasi, M. Ciuffreda, M. Cleri, F. Zumbo, A.S. Montenero.
Multimedica Hospital, Cardiology department, Sesto San Giovanni, Italy

Background: Percutaneous coronary interventions in small vessels have less
favorable outcomes in comparison with larger coronary arteries (> 3 mm), and
stent implantation does not give significant benefits as shown by recent trials.
In order to improve immediate and long term outcomes, new stents especially
designed for small vessels, have been recently introduced in clinical practice.
At present, there are not randomized trials that compare these new devices
with the conventional ones.
Purpose of the study: This study randomly compares "dedicated" versus "non
dedicated stents in small vessels.
Materials and methods: At our hospital, from October 2000 to September
2001, 160 patients (pts) underwent coronary stent implantation in vessels with
diameter < 2.6 mm. Patients were randomly assigned to receive either dedi-
cated (group I) or conventional stents (group II). In group 1 (70 pts) the Biodivy-
sio Small Vessel and the Multilink Pixel were used, in group 11 (90 pts) Multilink
Tetra, Bestent 2, and Jomed stent were implanted. Acute myocardial infarc-
tion, cardiogenic shock, total chronic occlusion, and diffuse disease (lesions
longer than 20 mm) have been excluded. Clinical and angiographic follow-up
was planned.
Results: Clinical characteristics were similar in the two groups. Baseline refer-
ence diameter was comparable in the two groups (2.26 ± 0.3 and 2.27 f 0.23
mm respectively). There were not diferences in minimal lumen diameter (0.64
± 0.29 vs 0.63 f 0.37). The acute gain resulted 1.93 ± 0.39 mm in group I and
1.89 ± 0.24 mm in group II (p 0.4). Multivessel angioplasty was performed in
25% of the cases in group I and 34% in group II (p 0.09). Procedural success
was achieved in 98.7% (158/160). The incidence of MACE (death, AMI, CABG,
TLR) during follow-up was 25% in group I, and 29% in group II (p 0.5). Angio-
graphic follow-up was performed in 70% of the elegible pts. The incidence of
restenosis was 26% in group I and 32% in group II (p 0.46).
Conclusions: Stents "dedicated" to small coronary arteries do not significantly
improve acute and long-term outcomes, compared with conventional ones.

P1656 Stent design and stent surface material determine
intimal hyperplasia. An intravascular ultrasound
study on human coronary arteries

R. Hoffmann', G.S. Mintz 2 , P. Haager', E. Grube 3 , M. Gross', H. Mudra 5 ,

J. vom Dahl', P. Hanrath . ' University Aachen, Medical Clinic 1, Aachen,
Germany,- 'Cardiovascular Research Foundation, New York, United States of
America; 3Herzzentrum Siegburg, Siegburg, Germany; 4 University Clinic
Charite, Department of Cardiology, Berlin, Germany; SKrankenhaus
Neuperlach, Munich, Germany

Background: A variety of different stent designs and coatings has become
available. This study sought to determine the impact of stent design and gold-
coating of stents on intimal hyperplasia in human atherosclerotic coronary ar-
teries in relationship to known procedure, lesion and patient related predictors
of restenosis.
Methods: Angiographic and intravascular ultrasound (IVUS) studies were per-
formed at 6 month follow-up on 311 native coronary lesions of 311 patients
treated with 99 Multi-LinkTM stents, 74 InFIowTM steel stents, 73 InFlowTM
gold-coated stents, 41 Palmaz-SchatzTM stents, 12 NirTM steel stents and 12
gold-coated Nir RoyaITM stents. Lumen and stent cross-sectional area (CSA)
were measured at one mm axial increments. Mean intimal hyperplasia CSA
(stent CSA - lumen CSA) and mean intimal hyperplasia thickness were calcu-
lated and averaged over the total stent length.
Results: Angiographic late loss was non-significantly different between stent
types, ranging from 0.84±0.76 to 1.17±0.66 mm (p=0.131). IVUS demon-
strated different levels of intimal hyperplasia for the six stents. Mean inti-
mal hyperplasia thickness ranged from 0.20±0.13 mm for Multi-Link stents to
0.43±0.14 mm for InFlow gold-coated stents (P<0.001). Multivariate analysis
confirmed non Multi-Link stent design (R2=0.019, p=0.014), gold stent coating
(R2 =0.144, p<0.001)and diabetes (R 2 =0.014, p=0.041) to be the only indepen-
dent predictors of IH thickness. Multivariate logistic analysis proved non Multi-
Link stent design (OR=3.45, 95%CI=1.13-11.11, p<0.034) and gold coating
(OR=3.78, 95%CI=1.88-7.54, p<0.001) to be the only independent predictors
of intimal hyperplasia thickness greater 0.3 mm.
Conclusion: Intimal hyperplasia thickness differs significantly between differ-
ent stent types. Stent design and surface material have a greater impact on the
intimal hyperplasia response to stents than known procedure, lesion and pa-
tient related factors. However, the differences in intimal hyperplasia thickness
between the analyzed stents are relatively small compared to the absolute lu-
men dimensions. Angiographic analysis fails to detect differences in late lumen
loss.

P1657 Immediate and long-term outcome following the
treatment of very long (>50 mm) chronic total
coronary artery occlusions

I. sheiban 1 , K. Prathap 2 , R. Grimaldi 2 , T. Montaldo 2 , F Bagaraj 2 ,

C. Moretti 2 , G. P. Trevi 2 . 1 Depart. Internal Medicine, Divison of Cardiology -
Cath Lab, Torino, Italy; 2Division of Cardiology, Department of Internal
Medicine, 20126 Turin, Italy

Objective: The follow-up patency rates, and the angiographic variables associ-
ated with it, after stenting of very long (>50 mm) and chronic (> 6 months) total
coronary artery occlusive lesions are not well documented. Aim of the present
study was to evaluate the early results and mid-term outcome following angio-
plasty of such lesions.
Methods: Between January 2000 and may 2001 we treated 273 chronic coro-
nary occlusions. Of these, 78 (78 patients) were in lesions 3 50 mm long and
these patients constituted the study population. Recanalizations attempts was
performed fusing specific wires for total occlusions and over-the-wire ballosns
in order to provide more support to guide wires and to have the opportunity to
change the wire without losing the position acquired.
Results: Mean duration of occlusion was 8±2 months (range: 6 to 17 months).
Procedural success was obtained in 69 (88%) patients. A total of 203 coronary
stents (2.6±0.9 stent/patient) were implanted. Periprocedural MACE occurred
in 7 (8.9%) patients. During a 8±2 months follow-up, 45 (58%) patients re-
mained angina free, 3 (3.8%) had a new myocardial infarction and no death
was reported. Target vessel revascularization was required in 27 (34.6%) pa-
tients. Angiographic follow-up was obtained in 61 (78%) patients. Restenosis
was observed in 28 (46%) patients, of whom, 9 had reocclusion. A significant
correlation was observed between the need for reintervention and lesion length
(R 0.52), residual stenosis (R 0.73) and diabetes mellitus (0.68).
Conclusion: Although coronary artery stenting for very long (> 50 mm) chron-
ically occlusive lesions is feasible, safe and is associated with a low incidence
of pen-procedural adverse clinical events, these complex and expensive pro-
cedures are still associated with a high 6-month restenosis rate. Brachitherapy
and drug-eluting stents might provide better long term results.

P1658 Anatomical location of lesion predicts restenosis in
unprotected left main coronary artery stenting

N. Mulvihill, M. Boccalatte, B. Farah, J.C. Laborde, J.P. Bounhoure, J. Fadajet,
J. Marco. Clinique Pasteur, Unite de Cardiologie Interventionelle, Toulouse,
France

Unprotected left main (LM) coronary stenting is now an attractive alternative to
coronary surgery with excellent immediate and long term outcomes in selected
patients. However the impact of the anatomical location of the target lesion on
clinical outcome is unknown. We set out to assess the impact of target lesion
location on mortality and restenosis in unprotected LM stenting.
Methods and Results: Between Jan 1994 and Jan 2002 we performed unpro-
tected LM stenting on 197 consecutive patients. There were 154 (78%) male
patients, mean age 74±9 years, 25% diabetic, 12% renal insufficiency, mean
LVEF 57±15%. The clinical indication for the procedure was: recent acute MI
14%, unstable angina 62% and stable angina 24%. The anatomical location of
the target lesion in the LM was: ostial 26%, mid-shaft 19% and distal bifurcation
lesions 55%. Initial procedural success was 100%. There were 16 in-hospital
MACE events (7 deaths, 8 MI and 1 TLR). Follow up on 187 (98%) was com-
pleted for a mean of 23±20 months. MACE rates during follow up were as
follows (33 deaths, 4 MI and 29' TLR). The freedom from TLR was: 92% and
73%, p=0.003 for non-distal and distal LM lesions respectively (Fig. 1). There
was no significant difference in the incidence of diabetes between non-distal
and distal groups: 33% vs 24%, p=NS. There was no difference in mortality
between distal and non-distal lesions.

Kaplan-Meier freedom from TLR.

Conclusion: Unprotected LM stenting can be performed with excellent imme-
diate and long term outcomes in ostial and mid-shaft lesions. Stenting of unpro-
tected distal LM lesions is associated with an increased risk of restenosis and
this subset of patients may benefit most from novel anti-restenosis therapies.
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P1659 Effect of stent design an strut thickness on long-term
outcome of coronary stent placement. Results from
the ISAR-STEREO-2 trial

H. Schi hlen 1 , J. Pache 2 , A. Kastrati 1 , F. Dotzer 3 , J. Mehilli 1 ,

U. Sattelberger 4 , J. Dirschinger 2 , A. Schomig 1 . 1 Deutsches Herzzentrum
Munchen, Munchen, Germany; 2 Technische Universitet, 1. Med. Klinik rechts
der Isar, Munchen, Germany; 3Med. Klink 1, Garmisch-Partenkirchen,
Germany; 4Med. Klinik 1, Ingolstadt, Germany

Background: Stent design and strut thickness may have a significant impact
on long-term outcome after coronary stent placement. The ISAR-STEREO-1
trial had compared 2 stents of very similar design but different strut thickness
(ACS RX Multi-Link and Multi-Link RX Duet). A significantly lower restenosis
rate was observed after placement of thinner-strut stents (ACS RX Multi-Link).
Hypothesis for the multicenter ISAR-STEREO-2 trial was that the impact of
strut thickness is independent of stent design.
Methods: A total of 611 patients with lesions in native coronary arteries
>2.8mm in diameter were randomly assigned to either the Guidant ACS RX
Multi-Link stent (strut thickness 50µm; n=309) or Cordis BX Velocity stent (strut
thickness 140µm; n=302). The primary endpoint was angiographic restenosis
(>50% diameter stenosis at follow-up angiography). Secondary endpoints were
clinical restenosis (target vessel revascularization, TVR) and the combined rate
of death and myocardial infarction at 1 year.
Results: There were no significant differences in baseline clincal and angio-
graphic characteristics. Procedural success rates were similar (99.4% for thin-
strut stents vs. 99.0% for thick-strut stents; p=0.64); yet, a difference was ob-
served for device success rate (87.6 vs. 98.7%; p=0.09). Acute angiographic
results were almost identical (final diameter stenosis, 4.3±9.7 vs. 4.2±11.6%;
p=0.78). At follow-up angiography, late lumen loss was significantly lower in the
thin-strut group (0.94±0.61 vs. 1.20±0.69mm; p<0.001) as well as the angio-
graphic restenosis rate (18.9% vs. 31.6%; p=0.0002). In parallel, the TVR rate
was significantly lower (12.3 vs. 21.2%; p=0.003). No difference was observed
in the combined rate of death and myocardial infarction after 1 year (5.2% vs.
6.0%; p=0.67).
Conclusions: Strut thickness of coronary stents has a significant impact on
long-term outcome. These data confirm that thinner strut stents are associated
with lower restenosis rates, and suggest that this effect is independent of stent
design.

P1660 The major profit of stent implantation is reduction of
periprocedural MACE

G. Herrmann, M. Gruetters, M. Lins, R. Simon. 1. Medizinische Klinik, Klinik
fur Kardiologie, Kiel, Germany

Reduction of restenosis rate is widely used as front argument for an increased
frequency of stenting during coronary interventions. Data on this subject, how-
ever, are available only for highly selected pt. groups in randomised studies.
Between 1990 and 2001 a total of 8453 pts underwent PTCA at our institu-
tion. Out of these a total of 3050 (36%) had coronary stent implantation in the
same session. During the early phase(1990-94), 289/3401 (8,5%) pts. received
stents followed by coumadine/aspirin therapy. After introduction of ticlopidine
as replacement for coumadine, 928/2311 (40%) of our pts received stents until
1998. From 1998 on clopidogrel was available, and 1839/2741 (67%) of our
pts received stent implantation. Throughout the same time periods, the rate
of periprocedural MI decreased from 2,1% to 1,6% and 0,6%, respectively(p<
0.05).Emergency CABG was necessary in 1,9% of pts during the early phase,
in 1,4% in the ticlopidine era and in only 0,4% with clopidogrel (p<0,05).
Restenosis rate did not change from1990 through 2001,but remained stable
between 25%and 30% at angiographic follow up available for 80% of the entire
cohort.
We conclude from these data, that the reduction of periprocedural MACE and
not a decrease in restenosis rate is the primary advantage of stenting in larger
non selected groups of pts.

P1661 Reduction of restenosis rate for direct stenting with
intracoronary ultrasound guidance. Results from the
prospective, randomized trial

R. Gil', T. Pawlowski 2 , K. Zmudka 3 , D. Dudek 3 , J. Kubica°, M. Lesiak 4 ,

G. Horszczaruk 1 , M. DabrowskiI on behalf of Direct Stenting vs Optimal
Angioplasty Trial Investigators. t Invasive Cardiology Department, Central
Hospital of Internal Affairs, Warsaw, Poland; 2 Pomeranian Academy of
Medicine, Cardiac Catherisation Laboratory, Szczecin, Poland; 3Colegium
Medicum UJ, Cardiac Catherisation Department, Cracow, Poland; 'Medical
Academy, Department of Cardiology, Poznan, Poland; 5Medical Academy,
Department of Cardiology, Warsaw, Poland,, 6National Institute of Cardiology,
Cardiac Catherisation Laboratory, Warsaw, Poland

Background: Results of direct stenting (DS) and stenting with predilation were
compared in many angiographic trials, but expected superiority of DS was not
confirmed. The aim of this study was comparative analysis of early and late

results of DS guided with quantitative coronary angiography (QCA) and with
intracoronary ultrasound (ICUS).
Methods: Study population consists of 120 patients divided into 2 groups due
to type of stent implantation guidance. There were 62 pts in DS-QCA (Grl)
group and 58 pts in DS-ICUS (Gr2) group. In Grl stent was sized according
to QCA vessel reference diameter (RD), when in Gr2 media to media diam-
eter measured with ICUS was used for that reason. Stent length was chosen
in accordance with QCA (Grl) and with ICUS (Gr2) measurements. Major ad-
verse cardiac events (MACE) and target vessel revascularisation (TLR) were
observed during follow-up. Coronary angiography for restenosis detection be-
tween 6-9 monts after stenting was planned.
Results: There was 100% procedural success and no early (30 days) compli-
cations in our study. There were no differences in procedural variables (max.
inflation pressure & time) between two groups. Mean stent size used for DS
was significantly bigger in Gr2 than in Gr1 (3,8±0,55mm vs 3,41±0,42mm,
p<0,001). The need for stent redilatation was 33% in Grl and 39% in Gr2
(p=NS). QCA results did not differ between groups besides minimal lumen di-
ameter obtained after procedure (2,98±0, 62 mm vs 3,35±0, 56 mm, respec-
tively Grl vs Gr2, p<0,05). The evidence of MACE at 6 month follow-up was
18,4% and 10,4% for Gr 1 & Gr 2 respectively (p=NS). The control angiogra-
phy revealed in-stent restenosis in 23,7% of Gr 1 and 9,3% of Gr 2 patients
(p<0,05).
Conclusion: ICUS guided DS is associated with use of bigger stent size that
provides better clinical outcome and lower restenosis rate.

P1662 Long coronary dissections after balloon angioplasty
treated with spot stenting or entire length
stenting-role of IVUS guidance

R. Gilt, T. Pawlowski 2 , J. Kubica 3 , G. Horszczaruk 4 , D. Dudek 5 ,

K. ZmudkaI, M. Lesiak 6 , A. Witkowski 7 on behalf of Direct Stenting vs
Optimal Angioplasty Trial Investigators. f Invasive Cardiology Department,
Central Hospital of Internal Affairs, Warsaw, Poland; 2 Pmeranian Academy of
Medicine, Cardiac Catherisation Laboratory, Szczecin, Poland, - 3Medical
Academy, Department of Cardiology, Bydgoszcz, Poland; °Medical Academy,
Department of Cardiology, Warsaw, Poland; 5 Colegium Medicum UJ, Cardiac
Catherisation Department, Cracow, Poland; 6Medical Academy, Department
of Cardiology, Poznan, Poland,, 7National Institute of Cardiology, Cardiac
Catherisation Laboratory, Warsaw, Poland

Long coronary wall dissection after balloon angioplasty causing flow impair-
ment is an indication for stent implantation. The aim of the study was a com-
parison of spot stenting vs entire length stenting with use of intracoronary ul-
trasound (ICUS).
Methods: Multicenter, randomized trial comparing direct stenting with optimal
balloon angioplasty guided by ICUS was designed and carried out. Till Decem-
ber 2001 two hundred seventy four patients were enrolled into the study. Group
of optimal angioplasty consisted of 96 patients. Sixty eight of them (mean age
56±10 y) after balloon dilatations presented wall dissection longer than 15 mm
with flow impairment. The choice of stenting strategy was based on operator
decision. Studied population was divided into two groups: Gr1 (39 pts) treated
with spot stenting (SS) and Gr2 (29 pts) treated with long stenting (LS). End-
points for the SS were MUSIC trial criteria for stented segments and at least
6,0 mm2 for adjacent segments when for LS were at least 7,5 mm 2 along the
entire length of the stent. During 6 months follow-up we recorded evidence
of MACE (death, myocardial infarction, target vessel revascularisation) and in
case of recurrence of angina coronary angiography was performed.
Results: Procedural success was achieved in 93% of cases. There was need
for abciximab administration in 2 (5,1%) cases of Grl and 4 (13,7%) of Gr2. The
mean length of used stents was 11,3±4,1 mm in Gr1 and 22,2±3,8 mm in Gr2
(p<0,05), but their nominal size didn't differ signifficantly between two groups
(3,43±0,43 vs 3,28±0,54 mm). Angiographic and ICUS results are presented
in the table 1.

SS LS p

MLD post (mm) 3,45±0,65 3,54±0,72 NS
Ref.D. pre (mm) 3,01±0,43 3,11±0,53 NS
Stent area post (mm2) 8,32±2,03 7,86±1,87 NS

During follow-up period major adverse cardiac events occurred in 4 pts (13,7%)
of Grl and 5 pts (26,7%) of Gr2 (p=NS). Control angiography revealed a
restenosis rate equal 10,3% and 21,0%, respectively; p=0,055.
Conclusions: Spot stenting of long coronary dissections with use of ICUS
guidance facilitates identification of dissection entry that can be translated into
clinical benefit in comparison with long stenting.
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P1663 Does optimal lesion debulking need stenting?: one
year follow-up results of ESPRIT

E. Tsuchikane, Y. Takeda, N. Awata, T. Kobayashi. Osaka Medical Center,
Cardiology, Osaka, Japan

Stenting inhibits the constrictive geometric remodeling after percutaneous coro-
nary intervention. Cilostazol, an antiplatelet agent, is reported to control neoin-
timal proliferation. The aim of ESPRIT (Elimination of restenosis after Stent-
ing following Plaque Reduction with platelet Inhibitor Trial) was to evaluate the
efficacy of debulking stenting followed by administration of cilostazol. Of 117
patients (pts) with a lesion successfully dilated by optimal directional coronary
atherectomy (DCA) using intravascular ultrasound (IVUS), 58 pts were ran-
domly assigned to the DCA-stent and 59 pts to the DCA alone group. Mul-
tilink stent(s) was implanted in the DCA-stent group. Medication of cilostazol
(200mg/day) without aspirin was commenced after the procedure and contin-
ued until 6 month follow-up in both groups. Ticlopidine was added in the DCA-
stent group for 1 month to prevent subacute thrombosis. No adverse events
were observed during the hospital stay. All pts were followed up for 1 year. Eli-
gible 6 month follow-up angiogram was obtained in 112 pts. No pts discontinued
medication of cilostazol due to side effects. By 1 year, there was no death or
QMI. Target lesion revascularization (TLR) was needed only in 3 pts (5.2%) of
the DCA-stent and 5 pts (8.5%) of the DCA alone group. CABG was performed
in 1 pt in the DCA-stent group due to refractory instant restenosis. Six month
angiographic and IVUS and 1 year clinical Fu results are shown in the table.
Neointimal proliferation was significantly larger in the DCA-stent group.

QCA, QCU and clinical follow-up results

DCA-stent	 DCA alone	 P value

Post MLD (mm)	 3.27±0.27	 2.92±0.33	 <0.0001
Follow-up MLD (mm)	 2.53±0.59	 2.41±0.69	 NS
Neointima area ((mm2 )	 4.2±2.4	 1.5±2.8	 <0.0001
TLR	 5.2%	 8.5%	 NS

MLD = minimal lumen diameter, TLR = target lesion revascularization

Conclusion: Debulking stenting provides a larger immediate lumen, however,
follow-up outcomes do not differ compared with debulking alone followed by
the administration of cilostazol. These results suggest optimal lesion debulking
need not always adjunctive stenting if cilostazol is administered.

P1664 Coronary artery aneurysm: incidence in 15920
patients, angiographic pattern, therapeutical options
and follow-up results

J. Rath', I. Trommer 2 , M.P. Heintzen 2 , M.G. Hennersdorf 2 , M. Kelm 2 ,

B.E. Strauer 2 . 'Department of Cardiology and Angiology, University Hospital
Herne, Herne, Germany; 2university of duesseldorf, cardiology, Duesseldorf,
Germany

Coronary artery aneurysm (CAA) are a rare finding in patients undergoing an-
giography of coronary arteries (CA). The incidence varies from 0,2 to 4,9% in
different sized studies. There are only case reports about therapeutical options.
We report about a single center, retrospectiv analysis of 15920 patients with
regard to incidence of CAA in a sequent series, to angiographic pattern, thera-
peutic approaches and follow up results. Between 1995 and 2000 a total of 58
(0,4%) patients with CAA could be identified. 57 (98,3%) had coronary artery
disease (CAD). The CAA were predominantly (49/80,1%) found at the branches
of the left coronary artery (LCA) and in the proximal third (37/63,8%) of the CA.
35 (60,3%) of all CAA were closely (< 10 mm) located to a stenosis of a CA.
Of these 20 (57,1%) were located poststenotic and 10 (28,6%) in the stenotic
segment. 53% of all CAA were measured between 3-5 mm in diameter. The
patients showed mainly the risk factors hyperlipidemia (81%) and hypertension
(61 %). We could not find any relation of CAA apperance to a history of vas-
culitis, other aneurysmatic vascular malformations or prior therapeutic use of
steroids.
The major part of all patients was treated conservativly (27/46,6%). 18 (31,6%)
were sent to bypass surgery due to severe three vessel CAD. 13 (22,4%) pa-
tients were treated with percutaneus intervention (PCI) of a stenosis in the area
of CAA, 4 with ballon angioplasty alone and 9 with additional Stent implantation
(uncoated stents). The ballon group showed only 1 effectiv closure of a CAA,
the Stent group 7 (78%) immediately and at 6 month controll. In the group of
conservativly treated patients angiographic follow up in a mean intervall of 24
month documented 100% persistence of CAA without increase in size.
Summarized, CAA are a rare entity of CAD, mostly in close relation to a steno-
sis of a CA and often in the proximal branches of the LCA. An therapeutic strat-
egy with PCI provides a high closure rate of CAA when Stents are used. But
even in conservativ approach short time angiographic follow up showed stable
CAA diameter, what may allow to monitor the natural course of the disease.

P1665 Body mass index and late outcomes after CABG and
stenting for the treatment of multivessel disease:
results from the ARTS trial

L. Gruberg 1 , N. Mercado 2 , S. Milo, E. Boersma 2 , P. Lemos 2 , W. Wijns 3 ,

M. Ben Tzvi 1 , R. Beyar' on behalf of ARTS Group. 'Rambam Medical Center,
Department of Cardiology, Haifa, Israel; 2 Thoraxcenter, Rotterdam,
Netherlands; 3 Cardiovascular Center, Aalst, Belgium

Background: Obesity is associated with advanced coronary artery disease.
However, the relation between body mass index (BMI) and outcome after per-
cutaneous coronary intervention (PCI) and coronary artery bypass surgery
(CABG) remains controversial. The purpose of the study was to assess the im-
pact of BMI on the one-year outcomes after coronary artery revascularization
in patients with multivessel disease who underwent either stent implantation or
CABG.
Methods: A total of 1,203 patients with multivessel coronary artery disease,
who were considered to be equally treatable with both modalities, were ran-
domly assigned to CABG or stenting in the Arterial Revascularization Ther-
apies Study (ARTS). The primary clinical endpoint was freedom from major
adverse cardiac and cerebrovascular events (MACCE). Patients were divided
into three groups according to BMI: 1) normal weight (BMI: 18.5-24.9), 2) over-
weight (BMI: 25-30) and obese (BMI >30).
Results: Baseline clinical characteristics were similar among the groups, ex-
cept for a higher incidence of diabetes (p<0.0001) in obese patients who un-
derwent stenting and younger age (±3 years) in obese patients who underwent
surgery (p=0.009). Results are shown in the table ('p=0.04).

Stenting CABG

Normal Overweight Obese Normal Overweight Obese
(n=168) (n=307) (n=124) (n=169) (n=299) (n=136)

Death (%) 1.8 2.6 3.2 3.5 2.6 2.2
Stroke (%) 2.3 1.9 0 2.3 2.3 1.4
Ml (%) 5.3 5.5 8.8 7.1 3.7 4.4
Revascularization (%) 18.4 22.4 20.9 5.3 4.3 0.7
MACCE (%) 27.8 32.4 32.9 16.5* 12.0* 7.3'

Conclusions: 1) At one-year follow-up, multivessel stenting was as safe as
CABG regarding death, stroke or myocardial infarction in normal BMI, over-
weight and obese patients. However, the incidence of repeat revascularization
was lower in CABG patients in all BMI groups. 2) Obese and overweight pa-
tients are at a lower risk of MACCE after bypass surgery compared to patients
with normal BMI, but on average, they were approximately 3 years younger than
their normal BMI counterparts. 3) BMI did not appear to influence the clinical
outcome after coronary stenting.
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P1666 Endothelial dysfunction in patients with cyanotic
congenital heart disease

E. Oechslin, W. Kiowski, R. Schindler, B. Julius, A. Bernheim, R. Jenni,
H.P. Brunner-La Rocca. University Hospital, Cardiology, Zurich, Switzerland

In cyanotic congenital heart disease (CCHD), secondary erythrocytosis results
in increased whole blood viscosity and shear stress, causing release of ni-
tric oxide (NO). Thus, reduced pulmonary NO production, as seen in CCHD,
is not necessarily accompanied with reduced NO production in the systemic
circulation. However, no data are available if vasodilation is altered in CCHD.
Moreover, elevated endothelin-1 (ET-1) may contribute to increased tissue vas-
cularity, but it is unclear if this is of importance in CCHD.
Methods: Responses to arterial endothelium-dependent (Acetylcholin [Ach])
and -independent (sodium nitroprussid [SNP]) vasodilation, NO synthase block-
ade (L-NMMA), ET-1 and ET-1 receptor blockade by BQ-123 of 11 CCHD pa-
tients (02-saturation <90%, mean 79±1%, age 39±2 years) were compared
with those of 10 age-matched healthy controls (HC), using forearm venous oc-
clusion plethysmography.
Results: Resting blood flow was slightly lower in CCHD than in HC (2.2±0.4 vs
3.5±0.4m1/min/100ml forearm volume [FAV], p<0.05). While response to SNP
was similar in both groups (p>.1; CCHD 2.0±0.3 to 8.3±1.0; HC 3.6±0.7 to
11.9±1.2 ml/min/100ml FAV), response to Ach was reduced (figure; p<.001).
L-NMMA was less effective in CCDH (25±6% vs 40±4%, p<.05). ET-1 caused
a smaller vasoconstriction in CCHD (-25±9% vs. -51±7%, p<.05), but the re-
sponse to BQ-123 was similar in both groups (32±9 vs 27±9%).

Response to intra-arterial acetylcholin.

Conclusions: In CCHD, there is no vasodilation at rest, caused by reduced
NO production. Although the response to SNP was not impaired, endothelial
dysfunction is evident in CCHD. Due to elevated ET-1 levels, the response to
exogenous ET-1 is reduced, but indicated by the similar response to BQ-123,
the effects of endogenous ET-1 on arterial tone is not enhanced.

P1667 Endothelium function in normotensive patients after
successful coactation repair

S. Brili, C. Aggeli, C. Antoniadis, D. Tousoulis, M. Toutouza, C. Pitsavos,
C. Stefanadis, P. Toutouzas. Athens, Greece

Adult patients (pts) even after successful coarctation repair (SCR) suffer from
relapse of hypertension and their life expectancy is shorter than normal be-
cause of premature coronary and cerebrovascular events, In previous studies
we have shown that structural and functional abnormalities of the carotid ar-
teries are present in pts after SCR. In this study we aimed at detecting the
endothelium function in this category of pts as well as the inflammatory mark-
ers SVCAM-1 and SICAM-1 secreated from endothelium.
Methods: Twelve pts, 27±12 years old, 15±9 years after SCR (Group 1) and
twelve matched controls selected to have the same age, sex, smoking habits,
as well as lipid profile (Group 2) were enrolled in our study.
In all pts and controls were measured: SVCAM-1, SICAM-1 (ngr/ml) as well as
the forearm blood flow using venous occlusion strain-gauge plethysmography.
Endothelium dependent flow mediated vasodilation (FMD) was expressed as
the % change from baseline to post reactive hyperemia blood flow. Endothe-
lium independet flow was expressed as the % change from baseline to post
sublingual nitroglycerin administration flow (NITR).
Results: FMD and SVCAM-1 were SS different in Group 1 than Group 2
(73.8±7.7 vs 117.5±15.8, p<0.05), (444.5±36.2 vs 295.6±39.1, p<0.05), re-
spectively. SICAM-1 and NITR did not have any SS difference between Group
1 and Group 2 (258.4±15.9 vs 250.0±21.4, p=NS), (78.4±7.6 vs 88.7±11.5,
p=NS), respectively.
Conclusions: From our data it is concluded that there is endothelial dysfunc-
tion in pts with SCR expressed with the investigated SS difference of the FMD
in the two groups. Also the SVCAM-1 inflammatory marker is SS increased
in SCR pts. These results may explain the high incidence of coronary artery
disease in pts with repaired coarctation.

P1668 Prognostic value of brain natriuretic peptide in
patients with complex congenital heart disease

H.M. Gabriel, N. Jordanova, R. Rosenhek, M. Zehetgruber, J. Bergler,
K. Huber, G. Maurer, H. Baumgartner. University of Vienna, Cardiology Dept.,
Vienna, Austria

Background: Serum brain natriuretic peptide (BNP) has been reported to indi-
cate ventricular dysfunction and to be an independent predictor of outcome in
patients with cardiomyopathy and primary pulmonary hypertension. However,
its prognostic value in patients with congenital heart disease (CHD) has not
been studied, yet.
Methods: To evaluate its prognostic value, BNP was measured in 72 pts. (36
female, mean age 34 ± 12 years) with complex CHD who were followed for
17±8 months. The relation of BNP levels to NYHA functional class and ven-
tricular function (VF) at entry as well as to the occurrence of events during
follow-up in terms of death, transplantation or congestive heart failure requiring
hospital admission (CHF) was analyzed.
Results: In 36 pts. with pulmonary hypertension (PHT) consisting of Eisen-
menger pts. and other pts. with complex CHD and significant pulmonary vas-
cular disease, 12 events occurred during FU (deaths 7, transplantation 2, CHF
3). BNP was significantly higher in pts. with as compared to those without
events (338±254 vs 61±133 pg/ml; p<.0001). Pts. with events were on av-
erage also in a higher NYHA class (3.0±.5 vs 1.9±6; p<.0001) and presented
more frequently with abnormal ventricular function (p<.005). BNP was signifi-
cantly higher in pts. with abnormal as compared to those with normal VF in this
group (335±270 vs 51±92 pg/ml; p<.0001). Of 12 pts. with BNP >150 pg/mI
(group A; BNP 325±162 pg/ml) 10 had an event during FU (83%) whereas only
2 of 24 pts. with BNP smaller or equal to 150 (group B, BNP 31±34 pg/ml) had
an event (17%). All pts. except 1 (sudden death) with events in group A de-
veloped CHF and 6 eventually died, one underwent lung transplant. Events in
group B were sudden death (1) and heart lung transplantation (1). Only one pt.
In group A remained stable whereas 22 of 24 pts. in group B remained stable
during FU.
In 36 pts. with complex CHD but without significant PHT, no event occurred dur-
ing FU. Nevertheless, 9 of them had BNP levels >150 pg/ml (325±162 pg/ml).
In contrast to the pts. with PHT, in this group of pts. without PHT, BNP levels
did not significantly differ between pts. with normal and those with abnormal VF
(96±138 vs. 128±193; NS).
Conclusion: Serum BNP level appears to be an important predictor of out-
come in pts. with complex congenital heart disease who have pulmonary hy-
pertension. In this group, pts. with BNP > 150 pg/ml require close follow-up
and intensive treatment. They may require transplantation within a short time
period.
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P1669 Serum soluble adhesion molecules and systemic
tissue factor activation in paediatric cardiac allograft
recipients

U. Kramer', A. Hilgendorff 2 , J. Bauer', J. Thul', H. Holschermann 2 ,

B. Kemkes-Matthes 2 , H. Akinturk 1 , J. Kreuder 1 . 1 Kinderherzzentrum,
Kinderkardiologie, Giessen; 2Zentrum fur Innere Medizin, Gief3en, Germany

Purpose: Chronic rejection and transplant coronary artery disease (TCAD) has
a major influence on the overall mortality and morbidity in children after heart
transplantation (HTx). In TCAD, there is a diffuse, concentric and sometimes
rapidly progressive stenosis of the epicardial and intramyocardial coronary ar-
teries of the graft. Interaction between the immunologically mediated alterations
of the coronary artery endothelium and the activation of the intravascular coag-
ulation system has been proposed to be an important factor.
Patients and methods: Blood samples of 52 paediatric allograft recipients
(age at HTx: 7-24months, time after HTx: 6-142 months) were examined dur-
ing routine follow-up at 2-4 different times. During the study period, patients
did not show any signs of severe infection or acute graft rejection. The con-
trol group consisted of 65 children before elective surgery. The concentrations
of soluble adhesion molecules 5ICAM-1 and sVCAM-1, tissue factor (TF), TF-
pathway inhibitors(TF-PI) and D-dimer were determined by commercially avail-
able ELISA assays.
Results: Patients after HTx showed significant higher plasma levels of sICAM-
1 and 5VCAM-1 and higher D-dimer concentrations than the control group. The
higher levels of TF and TF-pathway inhibitors in the HTx group did not reach
statistical significance (see table).

s-ICAM-1	 s-VCAM-1	 TF	 TF-PI	 D-dimer

(pg/ml	 (pg/ml)	 (ng/ml)	 (ng/ml)	 (ng/ml)

Htx mean ±SE 1045 ±35 1832 ±64 263 ±43 65.2 ± 5.2 760 ± 74
range 111-3534 492-4540 20-5480 8-470 139-5260

controls mean ± SE 797 +/ 34 1191 ± 49 208 ±21 57.4 ± 4.8 356 ± 90
range 62-1200 561-2643 80-425 18-123 124-2620

p-value <0.000 <0.0001 n.s. n.s. <0.01

60% of the patients with hypertrophy of the left ventricular posterior wall or
of the septum also showed increased 5VCAM-1 levels. Furthermore patients
with more than 2 acute rejections demonstrated significantly higher levels of
sVCAM-1. Multiple regression analysis revealed a significant correlation be-
tween TCAD and maximum 5ICAM-1 and D-dimer levels (r=0,4, p<0,05).
Conclusion: These findings suggest an increased interaction between the acti-
vated endothelium and the intravasal coagulation system as a relevant process
in paediatric HTx and TCAD development.

P1670 Normal left ventricular anatomy and its variants as
classified by second harmonic echocardiography

G. Tamborini, M. Pepi, F. Celeste, F. Susini, M. Muratori, A. Maltagliati,
P. Caruso. Fondazione Monzino, IRCCS, Centro Cardiologico, Milan, Italy

Two-dimensional transthoracic echocardiography (2DTT) is the standard and
routine technique for anatomic and functional evaluation of the left ventricle
(LV). Over the last 5 years advancements in transducers, and introduction of
high resolution and second harmonic technology improved the evaluation of
LV anatomy and in particular endocardial surface at the mid and apical levels.
The "old" echocardiographic description of the LV cavity might be re-written on
the basis of this new technology trying to better define the normal anatomy of
the LV endocardial surface and to describe anatomical variants such as apical
false tendons and apical trabeculations. We included in this study 1252 adult
consecutive patients undergoing 2DTT (second harmonic and high-resolution
technology) for various pathologies. Images were stored in magneto-optical
disks and reviewed by two independent experts; "anomalous apical images"
(AAI) were classified as: false tendons (FT: number, site and diastolic length),
abnormal trabeculations (TR: site and systolic TR/left ventricular wall thickness
ratio, TR/LVWT), apical thrombi (TH: site and area). AAI were observed in 555
out of 1252 cases (44,3%); the majority of AAI were FT (81,1%), while TR were
found in 16%, TH in 2,4%, FT+TR in 16% and FT+TH in 0,5% of cases. To
better define the incidence of these AAI in the study population, cases were di-
vided into two groups: normal LV (normal size, dimension and systolic function)
and pathological LV (5 categories: dilated LV, hypertrophied LV, inferior/lateral
akinesis, anterior/septal akinesis, valve disease). Incidence of AAI was signif-
icantly greater in pathological LV (466/863, 53,9%, with higher prevalence in
dilated hearts and apical infarctions) than in normal LV (158/389, 40,6%). No
differences in age, LV end-diastolic volume or ejection fraction were found in pa-
tients with and without AAI; AAI were more frequently in male (344/706, 48%)
than in female (201/529, 37,9%,) FT were isolated in 73%, while two (24%),
three or more FT were less common. Their lenght was 3 ± 1 cm and these
structures transverse the LV cavity (septum to lateral wall) in the majority of
cases. TR were more frequently found at the apical-septal or apical-lateral site;
TR/LVWT was 1,4:1. These preliminary data confirm a high prevalence of AAI
in patients with and without pathological hearts suggesting the need of updat-
ing LV anatomy in the light of these new echocardiographic findings.

P1671 Discrete subvalvular aortic stenosis (DSAS) - Pitfall
in the diagnosis of patients with hypertrophic
obstructive cardiomyopathy (HOCM)

G. Beer, C. Strunk-Muller, F H. Gietzen, H. Kuhn. Stadtische Kliniken
Bielefeld-Mitte, 2. Medizinische Kllnik/Kardiologie, Bielefeld, Germany

Introduction: Generally, diagnosis of typical HOCM with subaortic obstruc-
tion and dynamic pressure gradient accross the left ventricular outflow tract is
made by non invasive diagnostic procedures with great certainty by employing
transthoracic and/or transoesophageal echocardiography. However, in pts. with
asymmetric septal hypertrophy additional discrete subvalvular membrane may
be a potential pitfall in the diagnosis of HOCM as it is described in several ca-
suistic reports in the literature. The exclusion of DSAS is of special importance
in pts. referred for catheter interventional therapy. To date systematic inves-
tigations concerning the frequency of DSAS in symptomatic pts. referred for
catheter interventional therapy of HOCM are lacking.
Methods: Therefore, we investigated for the first time in a systematic study
180 consecutive symptomatic (functional class III-IV according to NYHA) pts.
with HOCM who were referred for this new catheter interventional therapy. In
all pts. transthoracic echocardiography (TTE), bicycle exercise Doppler echo-
cardiography and multiplane transoesophageal echocardiography (TEE) were
performed.
Results: In 4 of 180 pts. (2,2%) the diagnosis of DSAS (4 pts.; 3 female pts.
and 1 male pt.; age 41 years, range 20 to 58 years; functional class III according
to NYHA; mean septal diameter 19 mm) was made. 3 of these pts. belonged
to the membranous type of DSAS; in one pt. a tunnel-like form of DSAS was
present. In all cases the diagnosis could be confirmed by surgical treatment.
TEE evaluation was of crucial importance with demonstration of a typical sub-
valvular membrane (in 3 pts.) which was situated a few millimeters below the
aortic valve. In all cases a typical asymmetric septal hypertrophy mimicking
HOCM was seen. A Sam-like motion was demonstrated in all 4 cases. How-
ever, only in one pt. a Sam-septal contact was present. In one of these 4 pts.
DSAS could be identified definitely only after shrinkage of the intraventricular
septum due to catheter interventional therapy with persisting gradient.
Conclusion: The frequency of DSAS in symptomatic pts. referred for HOCM is
unexpectedly high (approximately 2,5%). Especially in pts. in whom TTE evalu-
ation is of insufficient quality, investigation employing multiplane TEE with care-
ful evaluation of the small poststenotic subvalvular area in HOCM is of crucial
importance in diagnosing and classifying DSAS (membranous type, fibromus-
cular ring, tunnel type). This is of special importance because DSAS can only
be treated by surgery.

P1672 Persistence of left ventricular hypertrophy in
normotensive adult survivors of coarctation repair in
childhood

N.A.Y. Chung 1 , D.A. Lane 1 , G.Y.H. Lip 1 , D.G. Beavers 1 , T.A. Millane 2 .

'University Department of Medicine, 2Department of Cardiology, City Hospital,
Birmingham, United Kingdom

Objectives: To investigate the prevalence of left ventricular hypertrophy (LVH)
in normotensive adult survivors of aortic coarctation corrected in childhood as
assessed by transthoracic echocardiography (TTE) and 24 hour ambulatory
blood pressure monitoring (ABPM).
Methods: Concurrent TTE and ABPM were undertaken in 19 patients with
corrected coarctation and a cline systolic blood pressure (SBP) <140mmHg,
recruited consecutively from the Adult Congenital Heart Disease Clinic. All pa-
tients had undergone their first intervention more than 10 years previously. Pop-
ulation normative data, corrected for body surface area, were used for compar-
ative purposes for TTE data, and age- and sex-matched normotensive controls
for the ABPM parameters.
Results: There were no significant differences in any standard ABPM parame-
ter among the 19 patients and 19 controls (average daytime SBP<135mmHg)
although a non-significant trend toward a reduction in day-night systolic varia-
tion was noted. Adequate TTE images were obtained in 16 patients; 5 males,
median age 32.5 years (range 28-48). Left ventricular (LV) posterior wall di-
ameter (diastole) was greater than 11 mm in 4 (25%) patients, all of whom
had concentric LVH. Septa) dimensions were increased in a further 5 patients
(56% in total). LV mass index was increased in 4/5 males and 8/11 women.
LV ejection fraction (Simpson) and fractional shortening were normal in all but
one patient. Diastolic function as assessed by mitral inflow Doppler studies was
normal in all patients (E:A ratio 1.3-2.5). Isovolumetric relaxation time was pro-
longed in only 2 patients, both of whom had concentric LVH and increased LV
mass.
Conclusion: Left ventricular hypertrophy and increased left ventricular mass,
assessed echocardiographically, are very common in adults after successful
coarctation repair in childhood. This does not seem to be as a result of persis-
tent systolic hypertension and deserves further investigation. The presence of
LVH implies a poorer prognosis in other fields of cardiology - implications for
this large patient group are, of course,unknown. Further studies, both in terms
of mechanism and outcome, are indicated.
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P1673 Global autonomic nervous system impairment late
after the Fontan operation

C.H. Davos', M.F.E. Leenarts 2 , S.C. Yap 2 , P.A. Davlouros 3 , R. Wensel',
M. Piepoli 1 , N. Sreeram 2 , M. Gatzoulis 3 . 'National Heart and Lung Institute,
Clinical Cardiology Dept., London, United Kingdom; 2 Wilhelmina Children's
Hospital, Utrech, Netherlands; 3Royal Brompton Hospital, Adult Congenital
Heart Unit, London, United Kingdom

Background: Arrhythmias is the most common complication late after the
Fontan (F) operation. Although heart rate variability (HRV) and baroreflex sen-
sitivity (BRS) are independent markers of autonomic nervous system (ANS)
activity and strong predictors of sudden cardiac death in other cardiovascular
disease, little is known about their role in adult patients with F operations.
Methods: We measured HRV and BRS in 23 patients late after F repair (9
male, age 27±9y, 14±7y after repair) and in 23 age- and sex-matched normal
controls (30±8y, p=0.2 vs F). All subjects underwent 20min of resting measure-
ments of heart rate (ECG) and non-invasive beat-to-beat systolic blood pres-
sure (SBP). A 5min period of 0.1 Hz controlled breathing was also recorded.
BRS was computed by: a) the a-index (square root of the ratio between RR
interval and SBP spectral powers in the low (0.04-0.15Hz, a-LF) and high fre-
quency (0.15-0.4Hz, a-HF) bands, b) the ratio of the average amplitude of oscil-
lations in RR interval and in SBP during controlled breathing (BRSCbr) and c)
the sequence method (linear regression slope of RR interval vs SBP, BRSseq).
Time domain (SDNN, RMSSD, triangular index) and frequency domain (LF, HF)
HRV variables were also measured. Age at F, years from F, and antiarrhythmic
therapy (AT) were taken into account.
Results: All HRV and BRS indices were markedly impaired compared to con-
trols (table). Within the F group, BRS and HRV measures did not relate to age
at F, years from F and AT.

mean value (SD) Fontan (n=23) Contro l (n=23)

log SDNN 1.5 (0.3) 1.9 (0.2)"
log RMSSD 1.4 (0.4) 1.8 (0.2)'
Triangular index 121 (74) 297 (91)'"
log LF 1.9 (0.8) 2.8 (0.4)"
log HF 1.9 (0.8) 2.8 (0.4)"
log a-LF 0.7 (0.4) 1.1 (0.2)"
log a-HF 0.9 (0.4) 1.4 (0.2)'"
log BRSSeq 0.9 (0.3) 1.3 (0.2)"
log BRSCbr 0.8 (0.3) 1.3 (0.2)"

Unpaired t-test: 'p<0.01, "p<0.0001

Conclusions: There is a global impairment of ANS regulation late after the F
operation that may have prognostic implications in these patients.

P1674 Reduced cardiopulmonary exercise performance after
tetralogy of Fallot repair is not related to resting
central haemodynamics assessed with MRI

P. A. Davlouros 1 , R. Wensel 1 , S. Bayne 2 , A.A. Karatza 1 , P.J. Kilner 3 ,

M.J. Mullen' , A.J.S Coats 2 , M.A. Gatzoulis 1 . 1 Royal Brompton Hospital, Adult
Congenital Heart Programme, London; 2NHLI Imperial College, Clinical
Cardiology, London 3Royal Brompton Hospital, Magnetic Resonance Imaging,
London, United Kingdom

Introduction: Adults with repaired tetralogy of Fallot (rToF) have reduced exer-
cise capacity. This has been mainly attributed to pulmonary regurgitation (PR).
We aimed to investigate any relationship between cardiopulmonary exercise
performance indices and resting haemodynamics assessed noninvasively with
MRI.
Methods: Cardiopulmonary exercise test was performed in 94 consecutive
patients with rToF aged 32±1 1years (rangel6-57). Ninety patients underwent
MRI on the same day for determination of biventricular volumes, mass, EF and
pulmonary regurgitant fraction (PRF). Patients with a respiratory quotient <1 at
peak exercise (n=18) were excluded. Values obtained for oxygen consumption
at peak exercise (peakVO2), anaerobic threshold (AT) and VENCO2 slope,
were also expressed as percentage of age and sex-matched predicted values.
Results: (table) PeakV02 in patients was 81±20% of predicted. Percent
predicted peakVO2 (%peakVO2) was inversely correlated with PRF (r=-0.4,
p<0.01) and the number of reoperations on the right ventricular outflow
tract (RVOT) (r=-0.4, p=0.05). PRF was the only independent predictor of
%peakVO2 (multiple regression: b=-0.004, p=0.003). There was no correlation
of peakVO2 or %peakVO2 with biventricular volumes, EF, or mass.

Min	 Max	 Mean	 SD

Years after repair 7 39 24	 8
peakV02 13.1 74 30.4	 9.3
%peakVO2 40 168 81	 20
VENCO2slope 13.8 42.3 27.7	 6.7
%VENCO2slope 48 180 100	 24
AT 9 30 18.6	 5.1
%AT 17 152 84	 24
%Heart rate 65 111 90	 11

Conclusions: Cardiopulmonary performance in adults with rToF is reduced.
PR and RVOT reoperations have a negative-albeit weak- association with ex-
ercise capacity. However biventricular volumes, EF and mass as assessed by
MRI do not relate directly with exercise aerobic capacity. Assessment of central
haemodynamics during exercise may offer better insight into the mechanisms
of reduced exercise capacity in this population.

P1675 Restrictive right ventricular physiology predicts
superior exercise hamodynamics in surgically
corrected tetralogy of Fallot patients

Z.I. Khan, B-H. Tzeng, S.G. Williams, R. Riley, G.J. Williams, L.B. Tan. Non
Invasive Department, Leeds, United Kingdom

Conflicting reports on the effect of restrictive right ventricular (RV) physiology
affecting exercise capacity in surgically repaired tetralogy of Fallot (rTOF) pa-
tients have been reported. Restrictive RV is defined as positive flow seen in the
base of the pulmonary artery during late diastole coincident with atrial contrac-
tion due to the right ventricle being restrictive the, impulse of atrial contractions
continued into the pulmonary artery as a result of forward displacement of the
pulmonary valve. This is therefore reflected as a positive wave during late di-
astole. We sought to see the relation between exercise haemodynamics and
restrictive Vs non-restrictive RV Vs normal controls. The patients underwent
formal cardiopulmonary exercise testing with assessment of exercise haemo-
dynamic parameters
Results are expressed as mean ±SEM. 23 rTOF patients, of which 13 had
restrictive RV physiology, were compared 11 against aged matched controls.
Both the restrictive and non-restrictive rTOF groups had reduced exercise dura-
tion (8.70±2.86mins Vs 13.51±2.67mins, p<0.001). The non-restrictive group
had significantly prolonged QRS complex (140±32.66ms Vs 84.55±12.14ms,
p<0.001), higher Ability Index (1.7±0.82 Vs 1±0.00, p<0.05) and reduced
peak oxygen consumption (26.90±7.35m1/min/kg Vs 36.21 ml/min/kg, p<0.03),
peak exercise cardiac output (11.63±3.531/min Vs 16.58±3.911/min, p<0.01),
cardiac reserve (6.44±2.181/min Vs 10.05±3.401/min, p<0.01), peak exer-
cise cardiac power output (2.84±0.98W Vs 4.05±0.89W, p<0.02) and cardiac
power reserve (1.83±0.79W Vs 2.65±0.71W, p<0.03). There was no signifi-
cant difference between the control group and the restrictive group in any of
the above parameters of exercise haemodynamics.
Conclusion There was no difference in exercise haemodynamics between the
two-rTOF groups however non-restrictive RV physiology was associated with
reduced exercise duration and haemodynamics along with a prolonged QRS
complex compared to the normal population. This suggests these patients have
impaired cardiac function and therefore a reduced prognosis.

P1676 Progressive aortic root dilatation in adults late after
repair of tetralogy of Fallot

A. A. Karatza 1 , P. A. Davlouros 1 , W. Lie, A.G. Magee', M. Mullen 2 ,

M.A. Gatzoulis 2 . t Paediatric Cardiology, 2Adult Congenital Heart Programme,
Royal Brompton Hospital, London, United Kingdom

Background: Aortic root dilatation has been previously reported in patients
with repaired tetralogy of Fallot.
Methods: We studied 56 consecutive adults with repaired tetralogy of Fallot
aged 36±10 years (range 18-62 years, 21 females and 35 males) with cross
sectional echocardiography. Median age at repair was 8 years (range 1.5-51
years). Measured indices were compared with those derived from echocardio-
grams performed at least 30 months previously (50±13 months, range 30-77
months) at our institution. All patients were over 15 years old at first study. A
single blinded investigator performed all measurements. Aortic root diameter
was measured on standard long axis parasternal 2-D images. Left ventricu-
lar dimensions and function were assessed on long axis parasternal M-mode
views.
Results: 2-0 aortic root diameter increased significantly over time at the level
of the sinuses of Valsava (Ao2) (3.61±0.71 cm vs 3.85±0.76cm, p=0.0002) and
at the sinotubular junction (Ao3) (3.44±0.75cm vs 3.76±0.78cm, p=0.0002),
but not at the level of the aortic valve (Aol) (2.75±0.66cm vs 2.92±0.63cm,
p=0.09). There was no increase in aortic regurgitation or any change in left
ventricular dimensions and function with time. There was a weak but significant
positive correlation between age at repair and aortic root size at the first (Aol:
r=0.616, p<0.0001; Ao2: r=0.492, p=0.0002 and Ao3: r=0.382, p=0.02, re-
spectively) and current echocardiogram (Aol: r=0.458, p=0.0006;Ao2: r=0.382,
p=0.005 and Ao3: r=0.371, p=0.009, respectively).
Conclusions: Aortic root size relates to age at repair suggesting that increased
aortic flow prior to repair might be responsible for aortic root dilatation. Fur-
thermore, there is ongoing aortic root dilaation late after repair of tetralogy of
Fallot. Prospective follow-up is needed for determination of the significance of
our findings.
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P1677 Right ventricular function in patients with
transposition of the great arteries and atrial switch
operation: tissue Doppler evaluation

G.P. Meyer, L. Steinemann, C. Ceconi, P. Lippolt, A. Schaefer,
M. Westhoff-Bleck. Medical School Hannover, Dept. of Cardiology, Hannover,
Germany

Background: The major clinical problem associated with the atrial correction
for complete transposition of the great arteries (=TGA) is the development of
right ventricular (=RV) failure. The evaluation of the RV by echocardiography
(=Echo) is limited by the complex shape of the RV. The estimated ejection frac-
tion (=EF) by Echo often does not correlate with the patients symptoms. Tissue
Doppler (=TD) has the potential to estimate systolic function, irrespective of
visualisation of the whole ventricle.
Methods: In 40 patients with TGA (mean age 21.6 ± 2.8 years) echo was
performed to evaluate regional myocardial function by TD and global ejection
fraction of the RV. All patients received a cardiopulmonary exercise test the
same day to determine peak oxygene uptake (=peak V02).
Results: Mean peak V02 was 28.2 ± 6.7 mVkg/min; mean EF was 43 ± 9.6%;
mean systolic velocity of the basal lateral RV- segments was 7.5 ± 2.5 cm/s.
There was no significant correlation of EF and peak V02. The maximum sys-
tolic myocardial velocities correlated positively with the peak V02 (p<0.05;
r=0.66).
Conclusion: TD of the RV correlates with cardiopulmonary exercise capacities
in patients with TGA. TD was a more accurate method in the evaluation than
ejection fraction.

P1678 Pulse pressure as a risk factor of the injury of the
systemic right ventricle after atrial repair of
transposition of the great arteries

P. Szymanski 1 , P. Hoffman', B. Lubiszewska 2 , A. Teresinska 3 , J. Rozanski 4 .

'National Institute of Cardiology, Noninvasive Cardiology Dept., Warsaw,
Poland; 2Grochowski Hospital, Cardiology Dept., Warsaw, Poland; 3National
Institute of Cardiology, Radionuclide Imaging Laboratory, Warsaw, Poland;
4 National Institute of Cardiology, Dept. of Cardiac Surgery, Warsaw, Poland

Background: There is a discussion on how patients with complete transpo-
sition of great arteries (TGA) with systemically functioning right ventricle after
atrial switch should be treated, and whether and when prevention of right ven-
tricular dysfunction is warranted. Hence we analyzed the association between
pulse pressure (PP) and blood pressure (BP) at rest and exercise during tread-
mill exercise test and function of the systemic ventricle.
Methods and Results: The studied population consisted of unselected pa-
tients with simple TGA 11.5±2.7 years after atrial switch procedure. All pa-
tients had BP values (systolic 109.1±11.7 mm Hg and diastolic 72.3±9.7 mm
Hg)well within the thresholds for normal systemic circulation. Patients were
divided into subgroups according to the severity of systemic ventricular dys-
function (EF <=0.40 vs >0.40), the occurrence of perfusion abnormalities in
radionuclide study (absent or mild vs moderate-to-severe) and the degree of
systemic venous valve regurgitation (absent-to-mild vs moderate-to-severe).
Mean EF in the first pass angiography was 0.36±0.07, ranging from 0.20 to
0.53, moderate-to-severe perfusion abnormalities were detected in 21 patients
(35.1%, moderate to severe systemic venous valve regurgitation in 12 (20%).
When BP values together with clinical variables were entered into a multivari-
ate backward logistic regression model with EF as a dependent value, PP at
rest, as well as systemic venous valve regurgitation remained in the equation
with the Chi square of 19.414 at p level of 0.0001; with systemic venous valve
regurgitation as a dependent value, age and diastolic BP at exercise remained
in the equation with a Chi square of 25.175 at p level of <0.0001; with perfusion
abnormalities as a dependent value, body surface area and systolic BP at rest
remained in the equation with a Chi square of 9.668 at p level of <0.008.
Conclusions: In "normotensive" TGA patients with systemically functioning
morphologic right ventricle after atrial switch procedure there was a significant
correlation between BP and PP values both at rest and exercise and systolic
dysfunction, perfusion abnormalities and severity of systemic atrio-ventricular
valve regurgitation. This further supports the point that unloading therapy, even
within the normal range of BP values, might be warranted.

P1679 The degree of tricuspid insufficiency is a useful
indicator of perfusion and function of the systemic
ventricle in complete transposition

P. Hoffman, P. Szymanski', B. Lubiszewska 2 , A. Teresinska 3 , J. Rozanski 4

'National Institute of Cardiology, Noninvasive Cardiology Dept., Warsaw,
Poland; 2National Institute of Cardiology, Dept. of Cardiology, Warsawa,
Poland; 3 National Institute of Cardiology, Radionuclide Imaging Laboratory,
Warsaw, Poland,, 4 National Institute of Cardiology, Dept. of Cardiac Surgery,
Warsaw, Poland

Background: One of the late problems associated with the atrial correction
for complete transposition (TGA) is right ventricular (RV) failure. The purpose
of our study was to assess whether echocardiographically evaluated tricuspid
regurgitation (TR) is a useful indicator of the functional status of the systemic
RV in TGA.
Methods: 60 patients (14.9±14.5 years old) with simple TGA, 11.5±12.7
years after Mustard or Senning operation were included in the study. Echocar-
diographic examination and myocardial perfusion imaging at rest and exer-
cise were performed on the two successive days of the study. RV ejection
fraction (RVEF) was calculated from background-corrected end-diastolic and
end-systolic counts of the first-pass angiogram. TR was classified as mild or
moderate-to-severe using a standard semiquantitative Doppler method.
Results: 48 (80%) patients had mild and 12 (20%) moderate-to-severe TR.
TR correlated significantly with RVEF (-0.30; P<=0.03), QRS width (0.45;
P<=0.001), cardiothoracic ratio (0.39; P<=0.02), body surface area (0.27;
P<=0.04) and age at surgery (0.44; P<=0.001). Patients with moderate-to-
severe TR had lower RVEF (0.30 vs 0.36; P<=0.01) and tended to have
more frequently significant perfusion abnormalities at exercise (28% vs 8%;
P=0.056), compared to patients with mild TR.
Conclusion: TR was a simple indicator of the functional status of the systemic
ventricle in TGA. Significant TR was associated with the depressed systolic RV
function and increasing perfusion abnormalities in patients after atrial switch
procedure for TGA.

P1680 Ventilatory response and pulmonary gas exchange at
rest and during exercise in patients after the Fontan
operation

H. Ohuchi, H. Ohasshi, J. Park, A. Miyazaki, O. Yamada, S. Echigo. National
Cardiovascular Center, Pediatrics, Osaka, Japan

Background: Although abnormal pulmonary circulation, lung function and res-
piratory response during exercise are well known characteristics in Fontan pa-
tients, the relationships between these impaired functions have not been well
established.
Methods and Results: Pulmonary function and cardiopulmonary exercise
tests were performed in 95 Fontan patients (mean age = 13.6 years, atri-
opulmonary connection in 29, total cavopulmonary connection in 66) and 44
controls. Vital capacity (VC) and diffusion capacity were significantly lower in
Fontan patients than in controls. VC was associated with the number of surgi-
cal procedures and decreased significantly during follow-up, being significantly
related to the higher frequency and smaller tidal volume (respiratory pattern)
during exercise, while did not relate to the dead space ventilation (VDNT), ven-
tilatory equivalent for CO2 production (ventilatory efficiency) or peak oxygen
uptake. Rest and exercise minute ventilation was accelerated and the VDNT
was higher during exercise in Fbntan patients. Lower arterial saturation was
related with accelerated ventilation, resulting lower resting PaCO2 and resting
arterial gas tensions and alveolar ventilation to CO2 production ratio, not the
types of repair or VC, determined Pa02 and PaCO2 dynamics during exercise.
Fontan patients with left ventricular type had higher diffusion capacity, superior
ventrilatory efficiency and peak oxygen uptake compared with those without.
Conclusions: After the Fontan operation, progressive restrictive ventilatory im-
pairment determines the exercise respiratory pattern. Resting slight but signif-
icant hypoxia and high VDNT during exercise have a great impact on accel-
erated ventilation. However, the ventricular morphology rather than the lung
volume or respiratoty pattern have a greater impact on not only their exercise
capacity but exercise ventilatory efficiency.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



316	 Paediatric cardiology/others /Diabetes and cardiovascular disease

P1681 Cardiomyopathy in Alstrom syndrome

C. Carey I , J. Marshall 2 , A. Nordstrom 3 , K. Parkinson 4 . 'Torbay Hospital,
Heart and Lung Unit, Torquay, United Kingdom; 2Jackson Laboratory, Bar
Harbor, Maine, United States of America; 3Jackson Laboratory, Bar Harbor,
Maine, United States of America; ° Society of Alstrom Syndrome Families,
Devon, United Kingdom

Purpose: Alstrom Syndrome (AS) is a rare recessive genetic disorder located
on chromosome 2p13. Cardiomyopathy in childhood has been described in AS,
but the frequency and natural history are unknown.
The cardinal features of AS include infantile nystagmus and photophobia, with
early visual loss (retinal pigmentary degeneration), sensori-neural deafness,
childhood truncal obesity and insulin resistant diabetes mellitus. Intelligence
is usually normal. Additional metabolic problems may occur. Late diagnosis is
common since several cardinal features only become apparent with time.
Methods: In this study we identified patients with AS through referrals to a
specialist genetic centre, by contact with the website for Alstrom Syndrome and
through the Society for Alstrom Syndrome Families. Patients were included if
the standard diagnostic criteria were confirmed by review of the patient and/or
their medical records, (supplemented by data from a structured medico-social
questionnaire completed by 65 patients and families).
Results: We identified 122 patients with AS, ranging in age from 14 days to
48 years, with an equal sex ratio. Over half the patients had experienced child-
hood cardiomyopathy [74/122 (60%)].Typically, acute heart failure developed in
infancy, between the age of 2 weeks and 10 months (median onset 2 months).
Although 12/54 died (22%), all but 3 of the survivors made an apparently full
recovery. However, on long-term follow-up, 9 (21%) have subsequently devel-
oped dilated cardiomyopathy (age at relapse 5 - 36 years, median 16). There
were 20 AS patients in whom heart failure was not apparent until after infancy
(onset age 2.5 - 36 years, median 11 years). This group appear to have a more
typical progressive dilated cardiomyopathy with a higher mortality rate (10/20,
50%).
The remaining AS patients are so far free from cardiac disease at follow-up,
age 7 months to 48 years.
Overall, 33/122 (27%) of the patient group have died, 23 from cardiac disease,
6 from non-cardiac disease and 4 infants from unknown cause.
Conclusions: 1. Childhood cardiomyopathy affects over 50% AS patients and
is the main cause of premature death.
2. AS patients need lifelong cardiac evaluation with a high index of suspicion
for cardiac involvement.
3. Greater awareness of the association between infantile cardiomyopathy and
the distinctive eye signs will enable earlier diagnosis of AS.

P1682 Early surgical treatment of infective endocarditis in
congenital heart diseases. Outcome and prognosis

S. Di Filippo, B. Semiond, F. Sassolas, A. Bozio. HBpital Cardiovasculaire,
Cardio%ogie Pddiatrique, LYON cedex 03, France

The aim of this retrospective study was to determine the prognostic signifi-
cance of early surgical treatment for infective endocarditis (IE) in patients with
congenital heart diseases (CHD).
From 1966 to 2000, 167 IE occurred in 153 pts, aged 3.6days to 78.5years(y)
(median 10y); 125 were <18y of age and 42 were adults. Underlying CHDs
were: ventricular septal defect isolated (15%: repaired 24%, unoperated 76%)
or not (8%: repaired 60%), complex cardiopathy cyanotic (18%: palliated 77%)
or acyanotic (7%: palliated 33%, non-operated 41%), Tetralogy of Fallot (8%:
repaired 50%, palliated 36%), aortic (9% including bicuspidia 2.4% and prothe-
sis 4%) or mitral (7% including MVP 2.4%, non-operated 100%) valvulopathies,
and ductus arteriosus (2 non-operated), atrial septal defect + mitral anomaly
(3= 2 repaired, 1 non-operated), pulmonary stenosis(1 non-operated). Route
was unknown (31%), dental (25%), post cardiac surgery (19%), cutaneous
(9%), ENT (6%) or other. Blood cultures were negative in 14%; streptococcus
and staphylococcus were the commonest agents. Clinical cardiac complica-
tions occurred in 26%, embolias in 31%. Vegetations were the most frequent
echographic lesion (42%). Early surgery (< 3d month after diagnosis) occurred
in 31% of the cases and was indicated for haemodynamic instability, uncon-
trolled sepsis or multiple embolias. Risk factors for early surgical treatment
were: underlying CHD (mitral and/or aortic valvulopathy, p=0.0008), clinical car-
diac failure (p<0.0001), embolias (p= 0.0014), extracardiac complications due
to embolia (p= 0.0026), site of IE (mitral and/or aortic, p<0.0001), echographic
lesions (vegetations, p<0.0001). Age, period, time to diagnosis, bacterial agent
were not significant factors. Early surgical treatment included mitral and/or aor-
tic prosthesis (50%), mitral repair (8%), valvular homografts (8%), Ross opera-
tion (8%), interventricular patch (11%), ductus ligation (2%) and miscellaneous.
Thirty-four patients died (21%), 1 day to 19.5y after diagnosis (median 6mths),
from post-IE (48.5%), cardiac non-IE (39%) or unknown (12%) causes. Sur-
vival was 93%, 89%, 87%, 76% and 56%, at 1mth, 6mths, 1y, by and 25y.
Early surgical treatment did not influence mortality nor survival.
Our results show that left heart cardiopathies and locations, clinical compli-
cations and echographic vegetations lead more often to early surgery without
increase in mortality.

P1683 Comparative rate of haemodynamic progression of
discrete subaortic and right mid-ventricular
obstructions in adults. Management implications

P. Gallego Garcia D 1 , J. Oliverz, A. Gonzalez 2 , A. Garrido 2 , A. Aroca 2 ,

J. Mesa 2 , J.A. Sobrino 2 . I Virgen Macarena University Hospital, Sevilla,
Spain; 2La Paz University Hospital, Adult Congenital Heart Disease Unit,
Madrid, Spain

Background: Discrete subaortic stenosis (DSS) and right mid-ventricular ob-
struction (RMVO) represent unique cardiac lesions, as they do occur very in-
frequently in neonatal period and might progress in severity during lifetime. The
purpose of this study was to compare the rate of progression of these two en-
tities during adulthood in an attempt to make clear the indications for surgical
management.
Methods and Results: The clinical and echocardiographic findings in 93 adults
with DSS (mean age 36 ± 19 years) and 25 adults with RMVO (mean age 26 ±
6 years) who survived into adulthood without previous intervention have been
retrospectively analyzed and compared. The relationship between peak pres-
sure gradient (PPG) and age was analyzed. Mean change in PPG with time
was determined in those patients with two or more available Doppler echocar-
diographic examination performed with at least a two-year interval. A signifi-
cant correlation between PPG and age was found in DSS (r=0.61, p<0.001)
and RMVO (r=0.63, p=0.001) but the slope of regression was steeper in RMVO
(y=3.4x, 95% confidence interval [Cl] 1.5 to 5.3) than in DSS (y= 1.3x, 95% Cl
0.94 to 1.65). Peak pressure gradient increased from 39.2±28 mm Hg to 46.8
± 34 mm Hg (p=0.01) during a mean follow-up of 4.8±1.8 years in 25 patients
with DSS and from 31 f 26 mm Hg to 67 ± 35 mm Hg (p<0.001) during a
mean follow-up of 6.17 f 2.7 years in 13 patients with RMVO. The slope of the
change in PPG was also steeper in RMVO (6.1 ± 3.0 mm Hg per year) than in
DSS (2.25 ± 4.7 mm Hg per year).
Conclusions: Both DSS and RMVO show a progressive nature along the adult
life, but the rate of progression is slow in DSS and accelerated in RMVO. These
data suggest a more conservative surgical approach in DSS than in RMVO.

DIABETES AND CARDIOVASCULAR DISEASE

P1684 Diabetes leads to less contractile reserve after
myocardial infarction

R. Moreno, J. Zamorano, C. Almeria, L. Alvarez, J.L. Rodrigo, D. Herrera,
A. Aubele, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

Although several reasons for the worse prognosis of acute myocardial infarction
(AMI) in diabetic (DM) patients have been recognized, left ventricular ejection
fraction seems not to be lower in DM. The aim of this study was to evaluate
whether, although having a similar left ventricular ejection fraction at rest, DM
patients with AMI have a reduced left ventricular contractile reserve in compar-
ison with non-DM.
Patients and methods: 108 patients were included in the study after having
suffered an AMI. Low-dose dobutamine echocardiography was performed, be-
ginning at 5 ig/kg/min and increasing the infusion rate every 3 min up to 20-
40 ig/kg/min. Contractile reserve was considered to be present when systolic
function improved at least in one degree during dobutamine infusion in hypo-
quinetic or aquinetic segments. Patients with (28, 25.9%) versus without (80,
74.1%) DM were compared.
Results: Mean age was 66±10 yr, and 91 (84.3%) were male. Out of the 108
patients, 28 (25.9%) were DM and 80(74.1%) non DM. Baseline left ventricular
wall motion index was not different between DM and non DM (1.67±0.44 vs.
1.60±0.39, p = NS). In 33 of the 108 patients (30.6%) contractile reserve (my-
ocardial viability) was present, and 31 (28.7%) showed ischemia during dobu-
tamine echocardiography. Importantly, the presence of myocardial viability was
significantly less frequent in DM than in non DM (14.3% vs. 36.3%, p = 0.033)
(see figure).

Comparison between DM and non DM.

Conclusion: Although having a similar left ventricular systolic function at rest,
the presence of contractile reserve after AMI is less frequent in DM patients in
comparison with non DM. This could contribute to the poorer prognosis of DM
when suffering an AMI in comparison with non DM.
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P1685 Presentation of fluid retention in diabetic patients
with chronic heart failure using thiazolidinediones

W.H. Tang, G.S. Francis, J.B. Young. Cleveland Clinic Foundation, Cardiology,
Cleveland, United States of America

Background: Insulin resistance and poor glycemic control adversely affect
prognosis of chronic heart failure. Thiazolidinediones (TZDs) appear to have
a remarkably potent and beneficial effect on endothelial function in addition to
improving insulin sensitivity. However, TZDs are contraindicated in patients with
heart failure due to their propensity for fluid retention, although the characteris-
tics of patients with heart failure and fluid retention remain poorly understood.
Methods: We identified patients with chronic stable heart failure (NYHA I-III, EF
<45%) and diabetes mellitus who are referred to the Cleveland Clinic for heart
failure management, in which TZDs (troglitazone, pioglitazone or rosiglitazone)
have been previously initiated. Retrospective chart review is performed to eval-
uate for baseline ejection fraction and glycemic control prior to TZD initiation, as
well as changes in weight and clinical course at the end of 6 months following
TZD therapy. Fluid retention is defined as involuntary weight gain (>10 pounds
over 6 months) with clinical evidence of fluid overload. Univariate analyses us-
ing t- and chi-square tests comparing demographic and echocardiographic vari-
ables between the upper tertile(GAINERS) and lower tertile(NON-GAINERS)of
weight changes are performed to identify clinical predictors for fluid retention
following treatment with TZDs.
Results: Of the 111 consecutive patients (mean age 55 ±9 years, 68% male,
mean LVEF 28.9 ±7%) identified, the mean change in weight over 6 months of
TZD therapy is 5.9 ±8 pounds. GAINERS (mean weight gain 14.1 pounds) are
significantly differed from NON GAINERS (mean weight gain 0.6 pounds) in
larger body mass index, more females and less treated with insulin. Weight gain
is independent of the baseline severity of heart failure (either by ejection frac-
tion or by NYHA class). Overall, 17.1% patients present with refractory fluid re-
tention (>10 pounds despite intensified diuretic therapy) mimicking decompen-
sated heart failure within 6 months following TZD initiation. Only 2 patients have
clinical evidence of pulmonary edema and none have significant hepatotoxicity.
Following TZD discontinuation, all have resolution of their fluid retention.
Conclusion: Presentation of fluid retention following treatment with TZDs in
diabetic patients with systolic dysfunction may mimic heart failure decompen-
sation. This manifestation is reversible following TZD withdrawal. However, no
direct association can be made between the risk of fluid retention and the base-
line severity of heart failure.

P1686 Significant mortality benefit of prior beta -blocker use
in diabetic patients undergoing coronary intervention

D. Mukherjee 1 , D. Smith 1 , E. Kline-Rogers', S. Chetcuti 1 , K A. Eaglet ,
P. Michael Grossman', D. Share 2 , M. Moscucci 1 on behalf of the Blue Cross
Blue Shield of Michigan Cardiovascular Consortium. 'Univ. of Michigan, Div.
of Cardiology, 'Blue Cross and Blue Shield Foundation, Ann Arbor, USA

Background: Studies have shown beta-blockers (BB) to be one of the best
classes of drugs to treat coronary artery disease. However, physicians tradi-
tionally have avoided prescribing BB for people with diabetes primarily because
these drugs can "mask" the warning signs of low blood sugar. Whether prior BB
use may be beneficial in diabetic patients undergoing percutaneous coronary
intervention (PCI) remains undetermined.
Methods: Study samples consisted of 18,309 consecutive coronary interven-
tions (PCI) performed between July 1997 and February 2001 in a consortium
of 8 hospitals. Of the 18,309 patients who underwent PCI, 4,856 were dia-
betics. In the diabetic cohort, 1,772 had insulin dependent (IDDM) and 3,084
patients had non insulin-dependent (NIDDM). Clinical, procedure, and outcome
data were collected prospectively by use of a standardized data collection form
agreed on by the participating centers.
Results: There was significant reduction in unadjusted pen-procedural mortal-
ity rates in diabetic patients receiving beta-blockers (table). After adjustment for
demographics and comorbidities, prior beta-blocker use was associated with a
significant survival benefit in IDDM with adjusted odds ratio of 0.49 (95% CI:
0.25 - 0.97, p=0.03) and no significant difference in NIDDM with odds ratio of
0.75 (95% CI: 0.38-1.49, p=0.42).

IDDM (no BB)
n=580

IBBM + BB
n=1192

NIDDM (no BB)
n=887

NIDDM + BB
n=2197

Death 4.48% 2.35% 2.82% 1.32%
Ml 0.69% 3.36% 2.37% 2.05%
Stroke 0.52% 0.25% 0.23% 0.36%
Emergent CABG 0.86% 1.01% 0.79% 0.68%

Death/Ml/stroke/CABG 6.38% 6.46% 5.64% 3.73%

Effect of prior beta-blocker (BB) use in diabetis undergoing percutaneous coronary intervention.
Diabetic status is stratified by insulin dependent (IDDM) and non insulin dependent (NIDDM)

Conclusions: In this cohort of diabetics undergoing PCI use of beta-blockers
was associated with significantly improved pen-procedural survival. A logistic
regression model suggests significantly improved risk-adjusted survival with
prior beta-blocker use in IDDM patients.

P1687 Lack of benefit of intravenous GP Ilb/llla inhibitors in
diabetic patients undergoing percutaneous coronary
intervention is explained by differences in baseline
characteristics

D. Mukherjee 1 , D. Smith 1 , S. Chetcuti 1 , D. Share 2 , E. Kline-Rogers 1 , K
A. Eagle 1 , P. Michael Grossman 1 , M. Moscucci I on behalf of The Blue Cross
Blue Shield of Michigan Cardiovascular Consortium. 'University of Michigan,
Division of Cardiology, Ann Arbor, United States of America; 2Blue Cross and
Blue Shield Foundation, Ann Arbor, United States of America

Background: There has been conflicting evidence in the literature regarding
effect of Ilb/Ilia inhibitors in diabetic patients with coronary artery disease. The
EPISTENT trial showed significant benefit in diabetic patients receiving Ilb/Ilia
inhibitors whereas the ASSENT-3 study showed worse outcome in diabetics
with these agents. We systematically analyzed clinical outcomes in consec-
utive diabetic patients undergoing percutaneous coronary intervention (PCI)
stratified by glycoprotein Ilb/Illa use.
Methods: Study samples consisted of 18,309 consecutive PCI performed be-
tween July 1997 and February 2001 in a consortium of 8 hospitals. Of the
18,309 patients who underwent PCI, 4856 were diabetics. In the diabetic co-
hort, 1,772 had IDDM and 3,084 patients had NIDDM. Clinical, procedure, and
outcome data were collected prospectively by use of a standardized data col-
lection form agreed on by the participating centers.
Results: Mortality and the composite of death/MI/stroke/emergent CABG oc-
curred significantly more often in diabetic patients receiving Ilb/Ilia inhibitors.
After adjustment for demographics and comorbidities, the adjusted odds ratios
of death with Ilb/Illa vs no-Ilb/Ilia in IDDM (OR 1.9, 95% CI 0.9-3.7, p=0.06)
and NIDDM (OR 1.03, 95% CI 0.5-2.0, p=0.91) patients were not significantly
different.

IDDM (no Ilb/Ilia) 	 IDDM+IIb/Ilia	 NIDDM (no lib/Ills) 	 NIDDM+llb/llla
n=1050	 n=722	 n=1719	 n=1365

Death 2.19% 4.29% 1.51% 2.05%
Ml 1.71% 3.60% 1.69% 2.71%
Stroke 0.29% 0.42% 0.06% 0.68%
Emergent CABG 1.14% 0.69% 0.76% 066%
Death/MI/Stroke/CABG 5.05% 8.45% 3.72% 4.98%

Clinical outcomes of diabetic patients undergoing percutaneous intervention stratified by glyco-
protein lib/Ilia use

Conclusions: In this cohort of diabetics undergoing PCI use of Ilb/Ilia inhibitors
was associated with worse outcomes particularly in patients with IDDM. Multi-
variate analyses revealed that the adverse clinical outcomes were explained by
differences in prevalent and incident disease characteristics between diabetics
and non-diabetics.

P1688 Pregnancy induced changes in type I diabetic women

C.M. Schannwell, F.C. Schoebel, G. Plehn, R. Marx, B.E. Strauer.
Duesseldorf, Germany

Background: Pregnancy induces changes in blood volume and cardiac out-
put. Aim of the following study was to investigate the course of hemodynamic
parameters under the increased volume load during pregnancy and delivery in
women with insulin dependent diabetes mellitus (IDDM).
Methods: Therefore we examinetl 34 pregnant women with IDDM. The con-
trol group (C) consists of 23 healthy pregnant women. All women underwent
echocardiography at the 8th, 12th, 24th, 32th week of gestation and postpar-
tum. Using M-mode echocardiography morphological parameters (left ventric-
ular(LV) mass index) and systolic function (fractional shortening FS; %) were
determined. The parameters of LV diastolic function were assessed by Doppler-
echocardiographic analysis of the diastolic transmitral flow: the maximal early
(VE) and late velocity of diastolic filling; the E/A-ratio; the deceleration time (DT)
and the isovolumetric relaxation time(IVRT).
Results: In all women an increase of LVMMI (60±2 vs 69±3 g/m 2 ; p=n.s.), a
decrease of FS (35 vs 28%) and diastolic dysfunction was documented. In C
a delayed relaxation pattern (VE: 0.54±0.05 m/s; E/A: 0.8±0.2, DT: 241±11
ms; IVRT: 129±8 ms) at the 32th week of gestation was found. 16 diabetics al-
ready showed these signs at the beginning of pregnancy. From midpregnancy
these women developed a restrictive diastolic filling pattern (VE: 1.1±0.07 m/s;
E/A: 2.1±0.1; DT: 123±8 ms; IVRT: 62±2 ms). The remaining 8 diabetics had
a comparable restrictive filling pattern during vaginal delivery. There were no
complications in C. In women with IDDM 1 maternal and 2 fetal deaths oc-
curred during labor/delivery and 7 women suffered from ventricular arrhythmias
(p <0.001). All changes induced by pregnancy were reversible in C within days,
but persisted over weeks in diabetics.
Thus: In healthy women pregnancy induces a reversible physiologic LV hyper-
trophy, a delayed relaxation pattern and a temporarly decrease of FS. Pregnant
women with IDDM developed signs of restriction and had a markedly increased
risk of maternal and fetal mortality.
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P1689 Myocardial perfusion and function in type 1 diabetic
patients

C. Negut', R. Scognamiglio', A. Avogaro 2 , S. Vigili de Kreutzenberg 2 ,
M. PalisiI, S. Cukon-Buttignoni', S. Iliceto', A. Tiengo 2 . 'Division of
Cardiology, Clinical and Experimental Medicine, Padua, Italy; 2Division of
Metabolic Diseases, Clinical and Experimental Medicine, Padua, Italy

To investigate the relationship among myocardial perfusion and function, and
circulating levels of inflammatory cytokines in young adult patients with IDDM.
Twenty two patients (BMI 23±2 kg/m 2 ; age 32±8.3 years) without macro- or
microvascular complications and arterial hypertension, and 10 healthy sub-
jects (controls: BMI 24±2 kg/m2 ; age 31±3 years) were studied. LV dimen-
sions (LVEDVI) and function (LVEF) were measured by 2D echocardiography;
myocardial perfusion (myocardial peak intensity, MPI) was assessed with con-
trast echocardiography at rest and during handgrip. Patients and controls had
similar baseline values for LVEDVI and LVEF. Patients were classified into two
groups on the basis of LV response to handgrip: group A-LVEF decline of >0.05
units, group B-LVEF increase or no change. Baseline (14.2±1 and 16.6±3.8 vs
20.5±2.2 gray scales; pA<0.001, and pB<0.05) and peak handgrip values for
MPI (12.8±1.6 and 21.3±7.9 vs 30.7±3.3 gray scales; pA<0.001, pB<0.05)
were significantly lower in diabetic patients as compared to controls. Among
patients, group B had higher values of MPI both at rest (p<0.05) and at peak
handgrip (p=0.008). Considering both baseline and peak handgrip values in
patients and controls (n=64), a strong correlation between MPI and LVEF was
seen (r=0.828, p<0.0001, Figure 1).

Myocardial Peak tweaeiry (,±pray ccatr^e)

In diabetic patients plasma levels of TNF-alfa (8.5±1.2 vs 1.1±1.0 pg/ml,
p<0.001) and IL-6 (2.5±0.3 vs 0.7±0.2 pg/ml, p<0.01) were significantly
higher than in controls. Myocardial perfusion is impaired in young IDDM pa-
tients without micro- and macrovascular complications. This abnormality is
strongly related to myocardial function and conditioned LV performance dur-
ing isometric exercise, and is associated with high plasma levels of TNF-alfa
and IL-6.

P1690 Prognostic value of dobutamine-atropine stress
myocardial perfusion imaging in patients with
diabetes mellitus

A.F.L. Schinkel, A. Elhendy, R.T. van Domburg, J.J. Bax, E.C. Vourvouri,
F.B. Sozzi, J.R.T.C. Roelandt, D. Poldermans. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Objective: Exercise tolerance in patients with diabetes mellitus is frequently
impaired due to non-cardiac disease, as claudication and polyneuropathy. This
study assesses the prognostic value of dobutamine stress myocardial perfusion
imaging in patients with diabetes mellitus.
Methods: A total of 207 consecutive diabetic patients unable to perform an ex-
ercise test underwent dobutamine-atropine stress myocardial perfusion imag-
ing. Follow-up was successful in 206 of 207 (99.5%) patients. Twelve patients
underwent early (<60 days) revascularization and were excluded from the anal-
ysis. End points during follow up were hard cardiac events defined as cardiac
death and non-fatal myocardial infarction.
Results: Abnormal myocardial perfusion was detected in 125 (64%) patients.
During 4.1±2.4 year follow-up, 73 (38%) deaths occurred of which 36 (49%)
were due to cardiac causes. Nonfatal myocardial infarction occurred in 7 (4%)
patients and 45 (23%) patients underwent late coronary revascularization. Car-
diac death occurred in 2 of 69 (3%) patients with normal myocardial perfusion
and in 34 of 125 (27%) patients with perfusion abnormalities (P<0.0001). A

multivariable Cox proportional-hazards model demonstrated that the presence
of an abnormal scan had an incremental prognostic value for the prediction
of cardiac death (hazard ratio = 7.5, 95%Cl 1.8-32), additional to clinical and
stress test data. The summed stress score (SSS) was an important predictor
of cardiac death, with a hazard ratio of 1.2 (95%Cl 1.07-1.34) per 1 unit incre-
ment.
Conclusions: Dobutamine-atropine stress myocardial perfusion imaging pro-
vides prognostic information incremental to clinical data in patients with dia-
betes mellitus unable to perform an exercise stress test.

P1691 Prognostic value of dobutamine stress
echocardiography in patients with diabetes mellitus

F.B. Sozzi', A. Elhendy', D. Poldermans', R.T. van Domburg',
A.F.L. Schinkel', E.C. Vourvouri', D. Ardissino 2 , J.R.TC. Roelandt'.
'Thoraxcentre, Erasmus Medical Centre, Rotterdam, Netherlands;
2 Cardiology Dept, Parma, Italy

Purpose: The aim of this study was to assess the incremental value of dobu-
tamine stress echocardiography (DSE) for the risk stratification of diabetic pa-
tients.
Background: Exercise capacity is frequently impaired in patients with diabetes
mellitus. The role of DSE in the risk stratification of diabetic patients has not
been well defined.
Patients and methods: We studied 396 diabetic patients [mean age 61±11
years, 252 men (64%)] who underwent DSE for evaluation of known or sus-
pected coronary artery disease. Endpoints were hard cardiac events (cardiac
death and nonfatal myocardial infarction) and all causes of mortality.
Results: During a median follow up of 3 years, 97 patients (24%) died (55
cardiac deaths) and 27 patients had nonfatal myocardial infarction. Curves for
survival free of hard cardiac events in patients with normal DSE, ischemia and
fixed wall motion abnormalities (WMA) are presented in the picture below: P
value between normal DSE and ischemia was 0,02; P value between normal
DSE and fixed WMA was 0,03. In an incremental multivariate analysis model,
clinical predictors of hard cardiac events were history of congestive heart fail-
ure and previous myocardial infarction. The percentage of ischemic segments
was incremental to the clinical model in the prediction of hard cardiac events
(chi square 37 vs. 18, p<0,05). Clinical predictors of all causes of mortality
were history of congestive heart failure, age and hypercholesterolemia. Wall
motion score index at peak stress was incremental to the clinical model in the
prediction of mortality (chi square = 47 vs. 33, p<0,05).

Survival curves for hard cardiac events.

Conclusions: DSE provides incremental data for the prediction of mortality
and hard cardiac events in patients with diabetes mellitus.

Cardiac death/infarction free survival.
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P1692 Detection and treatment of silent myocardial
ischaemia in high risk diabetic patients decrease the
occurrence of major cardiac events

G. Vanzetto 1 , S. Halimi 2 , O. Ormezzano 1 , H. Bouvaist 1 , J. Machecourt 1 .

t CHU Grenoble, Cardiologie, 2 Univ. Hosp., Diabetology, Grenoble, France

Background: Because silent myocardial ischemia (SMI) has been demon-
strated to be harmful in diabetic patients, recent guidelines recommend de-
tection of SMI in high risk asymptomatic subjects. The impact of treatments in
such patients however has not been fully established. Accordingly, we aimed
to determine the ability of an ischemia guided strategy to decrease the occur-
rence of major cardiac adverse events (MACEs = cardiac death + non fatal
myocardial infarction (MI) in high risk asymptomatic diabetic patients.
Methods: This monocenter prospective study compared the occurrence of
MACEs in 2 groups of asymptomatic diabetic patients presenting with 2 or
more associated risk factors, and/or proteinuria, and/or peripheral vascular dis-
ease. Each patient underwent an exercise or dipyridamole thallium 201 perfu-
sion scan for detection of SMI. Group I consisted in a population of 204 patients
prospectively included between 1991 and 1995, in which therapeutic measures
were left at the discretion of the referral physician. Group II (n = 166 patients
included between 1997 and 2000) underwent predifined systematic medical
treatments and/or revascularisation: statins if LDLc > 130 mg/dl, ACE inhibitors
for high blood pressure, beta-blockers and aspirin in case of abnormal perfu-
sion scan, and invasive strategy (coronary angiography and revascularisation
when suitable) in case of perfusion defect involving > 15% of left ventricle.
Follow-up was similar for both group (24±12 vs 22±8 months).
Results: Baseline data were similar in Group I and II: men 86 vs 85%, age
59±11 vs 58±12 yrs, body mass index 28.7±5.6 vs 29.0±5.3, type II diabetes
76 vs 81%, duration of diabetes 14±8 vs 12±9 yrs, and mean number of risk
factors 3.9±1.5 vs 4.2±2.0 respectively, NS for all. Proteinuria however was
more frequent in group 1 (58 vs 43%, p=0.06).
MACEs occurred more frequently in group I than in group II: n=29 - 14.2%
vs n=10 - 6.1% - Odd ratio 2.4 [1.2-4.1], p <0.01. This decrease in MACEs
in group II was related to a lower occurrence of MI (n=19 - 9.3% vs n=3 -
1.8%, p<0.05), without significant decrease in cardiac death (n=10 - 4.9% vs
n=7 - 4.2%, NS). After adjustment for baseline variables, the 2 independent
predictors of future MACEs were an aged > 65 yrs (p=0.04) and belonging to
group I (p=0.04).
Conclusion: Detection and aggressive treatments of SMI in high risk diabetic
patients is efficient for decreasing MACEs and non fatal MI in the present study.
Larger studies are needed to assess the impact of such risk reduction strate-
gies on mortality.

P1693 The effect of diabetes on plasma potassium
concentrations in acute coronary syndromes

K. Fool, N. Sekhri 1 , C. Knight 2 , A. Deaner 2 , K. Ranjadayalan 1 ,

A.D. Timmis 3 . t Newham Healthcare Trust, Cardiology Dept., London, United
Kingdom; 'King George Hospital, Cardiology Dept, Ilford, United Kingdom;
3London Chest Hospital, Cardiology, London, United Kingdom

Objectives: To compare plasma potassium concentrations in diabetic and non-
diabetic patients with acute coronary syndromes (ACS).
Background: Acute phase hypokalaemia in ACS occurs in response to adren-
ergic activation which stimulates membrane bound sodium-potassium-ATPase
and drives potassium into the cells. It is not known if the hypokalaemia is at-
tenuated in patients with diabetes, due to the high prevalence of sympathetic
nerve dysfunction.
Methods: Prospective cohort study of 1783 patients presenting with ACS. Pa-
tients were stratified by duration of chest pain, diabetic status and pretreatment
with beta-blockers.
Results: In patients presenting within 6 hours of symptom onset, there was
a progressive increase in plasma potassium concentrations from 4.08±0.47
mmol/I in patients presenting within 2 hours (n=438), through 4.18±0.47 mmol/I
in patients presenting between 2 and 4 hours (n=237), to 4.25 ±0.56 mmol/I in
patients presenting between 4 and 6 hours (n=122, p=0.0007). This pattern
of increasing plasma potassium concentration with duration of chest pain was
not seen in patients pretreated with beta-blockers or in patients with diabetes
in whom potassium concentrations were significantly higher than in patients
without diabetes (4.3±0.53 versus 4.1+0.46, p<0.0001). Multivariate analy-
sis identified diabetes as a predictor of a plasma potassium concentration in
the upper half of the distribution (OR 1.69; CI 1.34-2.13), independently of re-
nal dysfunction, ACE-inhibition, diuretic therapy and a range of other baseline
variables. Acute phase ventricular arrhythmias during the first 6 hours were
recorded less frequently in patients with than without diabetes (3.7% versus
8.6%, p=0.02).
Conclusion: Relative insulin deficiency almost certainly accounted for the in-
creased plasma potassium concentrations in diabetic patients with ACS, but the
absence of an early potassium dip in this group was also seen in patients on
beta-blockers and is more plausibly attributed to sympathetic nerve dysfunc-
tion. This may be beneficial if it helps protect diabetic patients against acute
phase ventricular arrhythmias.

P1694 Diabetic patients after percutaneous interventions in
native coronary arteries: gender differences in
clinical outcomes at 1-year follow-up

F. Kuepper', G. Dangasz, A.J. Lansky 2 , I. lakovou 1 , D.T. Ashby 2 ,

M. Farkouh 3 , M.B. Leon z, R. Mehran 2 . t Cardiovascular Research
Foundation, New York, NY, 'Lenox Hill Hospital, Interventional Cardiology,
New York, NY, 3Mount Sinai Medical Center, Cardiovascular Institute, New
York NY, United States of America

Background: We assessed whether female gender is a risk factor for clinical
events at 1-year follow-up in diabetic patients undergoing percutaneous coro-
nary interventions (PCI).
Methods: Among 1832 consecutive diabetic patients who underwent 2291
PCIs in native coronary vessels, 716 pts (39%) were women. Pts with acute
MI within 72h before PCI or pts with vein graft PCI were excluded.
Results: Women were older (66±11 yrs vs. 64±10 yrs, P<.0001) and had
less prior MI (50% vs. 55%, P=.047) and prior CABG (29% vs. 35%, P<.0019)
than men. Chronic renal insufficiency (CRI, 14% vs. 12%, P=.152) and pe-
ripheral vascular disease (PVD, 28% vs. 25%,P=.108) were similar in the two
groups. Multivessel PCI occurred in 26% of both genders (P=.796). In-hospital,
women had higher rates of (i) acute renal failure (8% vs. 4%, p<.0001),(ii) non-
Q-wave MI (14% vs. 10%, P=.014),(iii) major vascular complication (8% vs.
3%, P<.0001) and (iv) blood transfusion (12% vs. 3%, P.<0001). In-hospital
mortality (1.7% vs. 1.0%, P=0.163) repeat PCI (3% vs. 2%, P=0.106), CABG
(2% vs 2%, P=.517) and stroke (0.2% vs. 0.1% P=.565) were similar in the
two groups. At 1-year follow-up, mortality was higher in women than in men
(11.3% vs. 7.7%, P=.0063). Multivariate predictors of 1-year mortality included
age (OR=1.06, P<.0001), CRI (OR=3.67, P<.0.0001), prior CABG (OR=1.85,
P=.0002) and PVD (OR=2.13, P<.0001), but not female gender. Other clinical
events were similar at 1-year (table).

Results @ 1-year follow-up

Female Male P value

Death (%) 11.3 7.7 0.006
0-wave-MI (%) 1.9 1.2 0.216
CABG (%) 7.4 8.2 0.563
PCI (%) 16.6 16.4 0.893
MACE 33.2 31.5 0.407

CABG = Coronary artery bypass grafting; MACE=Death; MI; Target vessel revascularization

Conclusions: In diabetics undergoing PCI, women have more in-hospital
bleeding and major vascular complications, but similar in-hospital ischemic
complications compared to men. At 1-year, total mortality is higher in women,
but this finding appears to be related to older age and comorbid conditions of
women rather than female gender.

P1695 Spectral analysis of heart rate variability during
orthostatic load: improvement in diagnostics of
cardiovascular diabetic autonomic neuropathy?

J. Pumprla 1 , K. Howorka 1 , A. Jirkovska 2 , S. Lacigova 3 , A. Schabmann 4 .

'Univ. General Hosp. AKH, Dept. Biomed. Eng. & Physics, Vienna, Austria;
2 IKEM- Inst. of Clin. and Exp. Medicine, Dept of Diabetology, Prague, Czech
Republic; 3 Charles Univ. Med School Hosp., Dept. of Internal Medicine, Plzen,
Czech Republic; 4 Univ. Vienna, Depj, of Applied Psychology, Vienna, Austria

Aim: To improve sensitivity of short-term spectral analysis of heart rate vari-
ability (SA-HRV) in assessment of autonomic dysfunction in diabetes.
Methods: Comparison of results of short-term time- and frequency-domain
analysis of HRV as obtained by system VariaCardio TF4® during single po-
sitions and during modified orthostatic load (supinel-standing-supine2, each
position 300 seconds) in diabetic patients with excellent metabolic control
(n=80, age 39.2±12.9, diabetes duration 16.4±10.4 years, HbAlc =146±21%
of mean reference range), and in non-diabetic controls (n=150, age 40.6±13.2
years). A standard reflex tests battery as proposed by Ewing [Ewing et al, 1985]
was performed for excluding cardiovascular autonomic neuropathy (CAN) in di-
abetic subjects. Coronary artery disease was excluded clinically.
Results: None of short-term frequency-domain parameters (absolute and log-
arithmic (LN) values of spectral powers in total (TF), low- (LF) and high-
frequency (HF) bands and its centroid frequencies) obtained in single "supine"
or "standing" positions revealed a significant difference between well-controlled
patients and healthy controls (p>0.3). However, during modified orthostatic
load, significant differences in Delta LN TF(supinel-supine2) and in Delta
LN LF(supinel-supine2) values between diabetic and healthy subjects were
recorded (-0.3 vs. -0.2 LN(ms2), p=0.05 and -0.4 vs. 0.1 LN(ms2), p=0.001,
resp.) along with no significant intergroup differences in related centroid fre-
quencies, which suggests a delayed recovery of LF spectral power in well-
controlled diabetic subjects after active orthostatic manipulation.
Conclusions: When compared with single position measurements, the modi-
fied orthostatic load seems to improve the sensitivity of SA-HRV examination.
In well-controlled diabetic subjects without CAN, the delayed recovery of LF
band spectral power after active orthostatic manipulation might represent an
early warning sign of autonomic dysfunction.
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P1696 Evidence of decreased left ventricular longitudinal
contraction despite normal ejection fraction in
patients with type 2 diabetes mellitus

N.H. Andersen', S.H. Poulsen 2 , H. Eiskjaer 2 , P.L. Poulsen',
C.E. Mogensen 1 . I Aarhus Kommunehospital, Internal Medicine Dept M,
Aarhus, Denmark; 'Aarhus Universityhospital, Department of Cardiology,
Aarhus, Denmark

Left ventricular diastolic dysfunction may be a very early abnormality in type
2 diabetes. New echocardiographic techniques, including color M-mode and
Doppler tissue tracking seems to improve the detection of the pseudonormal
diastolic filling pattern and analysis of the longitudinal myocardial performance
of the left ventricle. The aim of the present study was to evaluate left ventricular
systolic and diastolic function in patients with type 2 diabetes without complica-
tions using these echocardiographic methods.
We examined 32 patients with type 2 diabetes mellitus. Average age was 52.7
years (39-72 years). Mean diabetes duration was 4 years (0.5- 20 years). Thirty
age and sex matched normal subjects served as controls.
Exclusion criteria's were blood pressure > 130/85 mmHg, ejection fraction
< 55%, history of cardiac disease, abnormal ECG, valvulopathy, albuminuria
above 20 mg/I or presence of any other diabetes related complication.
Left ventricular systolic function was evaluated by fractional shortening and
ejection fraction obtained by Simpson's disc-summation method, using sec-
ond harmonic imaging. Diastolic function was evaluated by combined analy-
sis of mitral inflow and color M-mode flow propagation. To assess longitudinal
myocardial performance of the left ventricle, tissue tracking imaging was per-
formed and presented as a 16 segments tissue tracking wall-motion-score.
Mean ejection fraction was 64%. Diastolic dysfunction was present in 15 pa-
tients with 16 patients exhibiting impaired relaxation pattern and 9 patients with
pseudonormal filling pattern. Patients with diabetes had significantly lower tis-
sue tracking score compared to normal subjects (6.0 ± 1.5 mm vs 7.6 ± 1.5
mm)(p<0.01). Patients with diastolic dysfunction had a more profound reduc-
tion in tissue tracking score compared to patients without diastolic dysfunction
(5.6 ± 1.3 mm vs 6.7 ± 1.5 mm) (p <0.05). Results were not correlated to BMI,
HbAlc, blood pressure or type of antidiabetic therapy.
In conclusion, decreased longitudinal contraction of the left ventricle was found
in normotensive patients with type 2 diabetes, indicating the presence of ab-
normal systolic function, which is not detected by conventional 2D echocardio-
graphy.

P1697 Effect of diabetes on major determinants of
myocardial oxygen demand in acute coronary
syndromes

K. Foo', N. Sekhri 1 , C. Knight 2 , A. Deaner 2 , K. Ranjadayalan 1 , A. Suliman 1 ,

A.D. Timmis 3 . 'Newham Healthcare Trust, Cardiology Dept., London, United
Kingdom; 'King George Hospital, Cardiology Dept, Ilford, United Kingdom;
3London Chest Hospital, Cardiology, London, United Kingdom

Objectives To determine whether major determinants of myocardial oxygen
demand (heart rate and blood pressure) are increased in diabetic patients with
acute coronary syndromes.
Background Contractile dysfunction remote from the myocardium at risk may
contribute to the poor outcome in diabetic patients with acute coronary syn-
dromes. This in turn may reflect problems with oxygen delivery due to severe
coronary artery disease but it is not known if oxygen demand is also affected.
Methods Prospective cohort study of 1783 patients with acute coronary syn-
dromes. The presenting heart rate and blood pressure were compared in dia-
betic (n=483) and nondiabetic (n=1300) subgroups.
Results Rates of heart failure were higher (18.9% versus 12.4%, p=0.0009) in
diabetic than nondiabetic patients. Major haemodynamic determinants of my-
ocardial oxygen demand were also higher in diabetic patients: heart rate 82±20
versus 77±19 beats/minute (p=0.0002); systolic blood pressure 148±30 ver-
sus 143±29 mmHg (p=0.0005); rate-pressure product 12321±4160 versus
11121±3820 beats/minute.mmHg (p<0.0001). Logistic regression analysis
confirmed diabetes as a significant determinant of presenting heart rate (OR
1.62; Cl 1.23-2.14), systolic blood pressure (OR 1.28; Cl 1.03-1.60) and rate
pressure product (OR 1.65; Cl 1.25-2.18). These effects of diabetes were in-
dependent of multiple baseline variables including: previous acute coronary
syndromes, presentation with unstable angina or myocardial infarction, heart
failure, and drug therapy.
Conclusions In diabetic patients with acute coronary syndromes, heart failure
is more common and major determinants of myocardial oxygen demand are in-
creased compared with nondiabetic patients. The increase in oxygen demand
is independent of heart failure and multiple other baseline variables. It pro-
vides a potential contributory mechanism of exaggerated regional ischaemia
and propensity to heart failure in this high risk group.

P1698 Coronary artery disease progression in diabetics
compared to non diabetics

A. Saidi 1 , L. Bonnevie 2 , V. Stratiev' , F. Tarragano 1 , R. Fressonnet' ,
I. Azancot 1 , P. Beaufils 1 , P. Henry 1 . 1 Lariboisiere, Cardiology, Paris, France;
2Begin hospital, Cardiology, St. Mande, France

Background: Diabetes mellitus is a strong risk factor for coronary artery dis-
ease (CAD). However, the progression over time of CAD in diabetic patients
has never been compared to non diabetics.
Methods: The progression of CAD in 23 consecutive diabetics was compared
to 36 age-matched (mean age 65 y.o. in both groups) non diabetics undergoing
2 coronary angiograms with a delay of more than 3 years between both exams
(mean 4.75 y. - 3 to 7 y. in both groups). Patients with a history of CABG were
excluded. Coronary angiographies were independently analysed by two exper-
imented observers. For each arterial segment, the severity of stenosis and the
length of the diseased segment were analysed (visual quantification). Stenosis
treated by coronary angioplasty were excluded from the analysis. The analysis
was also conducted separately on proximal (left main, LAD 1 and 2, circum-
flex 1, 2 and 3 when dominant and RCA 1, 2 and 3 when dominant) and distal
(other coronary segments) coronary bed.
Results: Other coronary risk factors were similar in diabetics and non diabet-
ics. At the first coronary angiogram, diabetics had a higher rate of significant
(>50%) stenosis compared to non diabetics (2.29 ± 1.33 stenosis/patient vs.
1.47 ± 1.54 respectively, mean ± SEM, p<0.05). The second coronary an-
giogram demonstrated a higher rate of significant stenosis in diabetics com-
pared to non-diabetics (4.79 ± 1.52 stenosis/patient vs. 3.34 ± 2.11 respec-
tively, p<0.05). Compared to the first exam, CAD progression on the second
exam was mainly due to an increase of the rate of stenosis on distal arter-
ies in diabetics compared to non diabetics (0.71 ± 0.70 stenosis/patient vs.
0.44 ± 0.76 respectively at the first exam and 2.36 ± 1.29 vs. 1.34 ± 1.30 at
the second exam respectively p<0.05 - corresponding to an increase of 0.35
stenosis/y. in diabetics vs. 0.19 stenosis/y. in non diabetics, p<0.05). The pro-
gression of CAD on proximal segments was similar in diabetics and non di-
abetics (1.57 ± 1.18 stenosis/patient vs. 1.03 ± 0.03 respectively at the first
exam and 2.42 ± 1.29 vs. 2.00 ± 1.26 respectively at the second exam p<0.05
- corresponding to an increase of 0.18 stenosis/y. vs. 0.20 stenosis/y. respec-
tively, p=NS). Similar results were found considering the length of diseased
segments.
Conclusion: The progression of CAD appears to be more rapid on distal
branches in diabetics compared to non diabetics. This result must be taken
into consideration when a decision of revascularisation is discussed in diabetic
patients.
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P1699 Daily intake of red wine inhibits mural thrombosis,
platelet Rho-A membrane protein translocation and
monocyte tissue factor mRNA expression

L. Casani, G. Vilahur, E. Segales, A. Bayes de Luna, L. Badimon.
Cardiovascular Research Center, IIBB/CSIC-HSCSP-UAB, Barcelona, Spain

Moderate consumption of red wine has been associated to a reduction in car-
diovascular diseases, but the mechanisms are not fully understood.
Objectives: We have studied whether the protective effects of dietary red wine
(local variety of Tempranillo, 12.8% alcohol v/v) could be related to inhibition of
thrombosis.
Methods: Two groups of animals (A and B) were fed for 100 days an hyper-
lipidemic diet containing 2% of cholesterol and 20% of saturated fat. Group B
also received a daily moderate dose of alcohol (40g alcohol/day) provided by
red wine. Thrombosis triggered by vascular injury was evaluated in the previ-
ously validated and standardized Badimon perfusion chamber by radioisotopic
evaluation of deposited platelets.Blood was collected and platelets isolated by
standard methods, processed with homogenate buffer and subfractioned into
cytoplasm and membrane proteins that were analyzed by Western Blotting for
Rho-A. Peripheral blood monocytes were obtained by elutriation, seeded in cul-
ture dishes and activated with LPS (0.1 µg/dish). Cell extracts were processed
by conventional molecular biology techniques to obtain mRNA. TF mRNA and
a control GAPDH mRNA were coamplified in a semiquantitative RT-PCR anal-
ysis.
Results: Mural platelet deposition was significantly reduced both on severely
(56±10 vs 30±6 PLT*106/cm 2 , p<0.05, for Groups A and B respectively) and
mildly (8±1 vs 5±0.8 PLT*106/cm2 , p<0.05, Groups A and B respectively)
damaged vessel wall in wine-fed animals. Expression of Rho-A in the platelet
membrane (active form) was reduced in wine-fed animals while the cytoplas-
matic Rho-A expression (inactive form) increased. Aditionally, TFmRNA ex-
pression in LPS stimulated monocytes was reduced in Group B. Total choles-
terol levels were not significantly different between both groups.
Conclusions: Moderate red wine intake significantly reduces platelet deposi-
tion triggered by damaged vessel wall. This inhibitory effect is evident at all
levels of vascular damage indicating a general passivation effect of the throm-
botic response to injury. Wine intake inhibits Rho-A translocation to the platelet
membrane. Rho-A, a small G-protein, needs to be localized in the membrane
to be active for biological actions, a major one being the regulation of cellu-
lar cytoskeleton assembly and shape change. Peripheral blood monocytes of
animals ingesting wine have a lower capacity to induce TF mRNA expression.
Hence a daily moderate intake of wine inhibits different pathways that converge
in a reduced thrombotic risk.

P1700 Moderate alcohol consumption is associated with
slower progression of coronary atherosclerosis in
middle aged women with CAD — FemCorRisk study

I. Janszky t , M.A. Mittleman 2 , A. Romelsjo 3 , K.J. Mukamal 2 , B. Svane 4 ,

K. Schenck-Gustafsson 4 , K. Orth-Gomer l . t Karolinska Institute, Public
Health Sciences, Stockholm, Sweden; 'Harvard Medical School, Public
Health, Boston, USA; 3 Stockholm University, Social Sciences, Stockholm,
USA; 4 Karolinska Institute, Cardiology, Stockholm, Sweden

Background: Moderate alcohol intake is associated with lower risk of coronary
heart disease and related to reduced mortality after acute myocardial infarction.
However, to our knowledge, no previous study has examined the effect of al-
cohol on human coronary arteries with serial computer-assisted quantitative
coronary angiography (QCA) which provides a reliable approach to investigate
the progression of coronary atherosclerosis in vivo.
Aim: to investigate the relationship between alcohol consumption and the pro-
gression of coronary artery disease in terms of repeated quantitative coronary
angiography in middle aged women with coronary heart disease.
Method: The Stockholm Female Coronary Risk (FemCorRisk) study consisted
of 292 women patients (age 56±7) who were hospitalized for acute coro-
nary events, 110 for acute myocardial infarction and 182 for unstable angina.
Computer-assisted coronary angiography was performed within 3 to 6 months
of the visit to the research clinic and 3 years and 3 months (range between 2 to
5 years) later, on 106 patients. QCA measurements were carried out primarily
because the patients were participants in the FemCorRisk study. Alcohol con-
sumption was assessed by a standard measure of frequency and quantity, and
alcohol intake (gram per day) was calculated on the basis of the known alcohol
content of beverages.
Results: Ninety-six patients had valid alcohol data and repeated QCA mea-
surements (mean alcohol consumption 4.18±6.95 g/day). Patients consuming
over 5g/day of alcohol (N=58) had significantly lower mean segment diameter
progression then the abstainers (N=14) and patients between 0-5 g/day (N=24):
-0.011±0.031 mm versus 0.127±0.044 mm and 0.134±0,021 mm, respectively
(p=.0005). The results remained essentially the same after adjusting for age,
event of inclusion to the study, smoking, educational status, history of diabetes

mellitus, sedentary lifestyle, BMI, history of hyperlipidemia, triglycerides, HDL,
fibrinogen, history of hypertension and menopausal status.
Conclusion: in middle aged women with coronary heart disease moderate
alcohol consumption showed an inverse association with the progression of
coronary atherosclerosis independently of well-established clinical markers.

P1701 Genetic variation in alcohol dehydrogenase and effect
of alcohol consumption on C-reactive protein in a
large population-based study

A. Imhoff, N. Klopp 2 , M. Froehlich', H. Loewel 2 , T. lllig 2 , W. Koenig 1 .
t University of Ulm, Internal Medicine II, Ulm, Germany; 2 lnstitute for
Epidemiology, GSF-Research Center, Neuherberg, Germany

Background: A polymorphism in the gene for alcohol dehydrogenase type 3
(ADH3) alters the rate of alcohol metabolism. Recently, it has been reported
that this polymorphism might modify the beneficial effects of moderate alco-
hol consumption on coronary events. A strong association between C-reactive
protein (CRP) and coronary events has been frequently reported. We investi-
gated the effect of alcohol consumption on levels of CRP and its relation to the
ADH3-polymorphism.
Methods: A subsample of 3650 men and women aged 25-74 years of the
third MONICA-Augsburg survey (1994/95) was studied. CRP was measured
by high-sensitive IRMA (range 0.05-10.0 mg/L), the ADH3-polymorphism was
determined by polymerase chain reaction and subsequent MALDI-TOFF anal-
ysis. Differences of geometric mean levels of CRP adjusted for age, gender,
smoking status, BMI, Hdl-
cholesterol, education, and
physical activity were calcu-
lated between categories of
alcohol intake (0 g/day = ref-
erence).
Results: A U-shaped rela-
tion between daily alcohol in-
take and adjusted geomet-
ric mean levels of CRP was
seen in the whole sample.
However, homozygosity for the Y22 allel was associated with the largest de-
creased CRP levels (figure). Thus, slow metabolizers showed the most pro-
nounced decrease of CRP levels.
Conclusion: These findings might contribute to explain the beneficial effects
of moderate alcohol intake on cardiovascular mortality.

P1702 Effect of alcohol intake on C-reactive protein:
Consistent Results from three different geographical
areas

A. Imhoff, M. Froehlich', B. Thorand 1 , P. Amouyel 3 , N. Helbecque 3 ,

G.D.O. Lowe 4 , A. Rumley 4 , W. Koenig' . t University of Ulm, Internal Medicine
II, Ulm, Germany; 21nstitute for Epidemiology, GSF-Research Center,
Neuherberg, Germany; 31nstitut Pasteur de Lille, Inserm 508, Lille, France;
4 Royal Infirmary, Dept. of Medicine, Glasgow, United Kingdom

Alcohol intake is associated in a U-shaped manner with risk of CHD. The aim of
the present study was to confirm and extend the recently reported antiinflam-
matory effects of moderate alcohol intake.
We investigated the relationship between alcohol intake and C-reactive protein
(CRP) in population-based cross-sectional samples of three European commu-
nities, in Germany, the UK, and in France (MONICA Augsburg 1994/95, 2275
men and 2186 women, 25-74 years; Glasgow MONICA 1994/95, 525/597, 25-
74 years, and MONICA Lille 1994/95, 581/574, 35-64 years). Alcohol intake
was collected by standardized interview and CRP determined by IRMA (range
0.05-10 mg/L). Geometric means of CRP were calculated among categories
of alcohol intake by general linear regression after adjustment for several po-
tential confounders including age, gender, smoking status, body-mass-index,
HDL-cholesterol, education, and physical activity for each sample.
We were able to confirm the reported U-shaped relationship between alcohol
intake and CRP in three independent, random samples of the general popula-
tion (table). The amount of alcohol consumed a day associated with the lowest
CRP levels differed between samples and between men and women.

Alcohol g/d	 0	 >0-20	 >20-40	 >40-60	 >60-80	 >80	 p`	 p#

Augsburg	 1.52	 1.36	 1.37	 1.46	 1.66	 1.65	 0.17	 0.04
Glasgow	 1.54	 1.28	 1.49	 1.31	 1.55	 1.69	 0.14	 0.35
Lille	 1.62	 1.33	 1.29	 1.55	 1.61	 1.92	 0.53	 0.11

Geometric Means of CRP by Alcohol Intake: adjusted for age, sex, smoking status, BMI, HDL,
physical activity, education.p* for linear term, p# for quadratic term

Conclusion: Non-drinkers and heavy drinkers had higher CRP levels than
moderate drinkers in representative population-based samples. Since CRP
represents an CHD risk factor, this association might represent a link between
moderate alcohol intake and reduced CHD mortality.
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P1703 Mediterranean diet: an "ecological" paradox or
inverse association with clinical and biochemical
markers related to cardiovascular risk

C. Chrysohoou, C. Pitsavos, J. Skoumas, D. Panagiotakos, N. Papaioannou,
M. Toutouza, C. Stefanadis, P. Toutouzas. Hippokration Hospital, University of
Athens, Attica, Greece

Background: Many investigators based on the results from the Seven Coun-
tries study and the Lyon Heart Study have recognized the beneficial role of
the Mediterranean diet in cardiovascular diseases. The aim of this work is to
evaluate the effect of the Mediterranean-type of diet on several clinical and bio-
chemical markers, associated to CVD risk.
Methods: The ATTICA study is a prospective population -based cohort de-
signed to enroll 3073 men and women from the greater area of Athens. A
random algorithm was developed and stratified, by sex- age; sampling was
performed, during 2001. In this work data from 654 men (18-87 years old)
and 826 women (18-89 years old) were analysed. The consumption of red
meat, chicken, fishes, vegetables, legumes, pasta, salads, cereals, diary prod-
ucts, sweets and fruits was investigated as an average per week, during the
past year, using a special nutritional questionnaire, developed by the National
School of Public Health. We defined subjects who adopt this type of diet using
as cut-off points the median values of the monthly food consumption score.
Results: 583 (39%) of the subjects were defined closer to the Mediterranean
diet. The adoption of Mediterranean diet is associated with a reduction of to-
tal cholesterol (212±25 vs. 217 ±38 mg/dl, P<0.05), triglycerides (112±17
vs. 127 ±19 mg/dl, P<0.01), blood glucose concentration (90±8 vs. 94 ±12
mg/dl, P<0.01), fibrinogen (312±33 vs. 328± 31 mg/dI, P<0.05), homocys-
teine (12±3 vs. 14+5 mg/dl, P<0.05) and systolic blood pressure (122 ± 12 vs.
126 ± 8 mmHg, P<0.05). On the other hand, diet increases HDL-cholesterol
(50 ± 5 vs. 47 ± 6 mg/dl, P<0.01) and apoAl (156±22 vs. 149±24 mg/dl,
P<0.01). No associations were found between the adoption of Mediterranean
diet and Lp(a), apoB, uric acid, social status (described by educational and
financial level), age and sex (P>0.700).
Conclusion: Despite the "ecological" paradox regarding low CVD mortality in
Mediterranean populations, where Keys and his colleagues reported at the
early 1970s, the protective effect of this traditional diet on atherosclerosis
seems to be explained, mainly, due to the modification of several biochemical
and clinical markers.

P1704 Moderate alcohol consumption, C-reactive protein
and long-term prognosis following successful
coronary stenting

M. Zairis', P. Batikaz, O. Papadaki 2 , D. Beldekos 2 , S. Hadanis 2 ,

S. Argyrakisz, S. Foussas 2 , D.V. Cokkinos 3 . ' Piraeus, Greece; 2 Tzanio
Hospital, Cardiology Dept., Piraeus, Greece; 3 Onassis Cardiac Surgery
Center, Cardiology Dept., Athens, Greece

Background: It is well established that moderate alcohol consumption is as-
sociated with better long-term prognosis in patients with coronary artery dis-
ease. However, the underlying pathophysiologic mechanism is not well known.
Moreover, several studies have shown the fundamental role of inflammation
in the pathophysiology and outcome of coronary artery disease.We evaluated
the influnce of the moderate alcohol consumption (red wine) on the long term
prognosis according to the baseline CRP values in patients enrolled in GEN-
ERATION study.
Methods: The GENERATION study was designed to evaluate globally, the im-
pact of several serum markets estimated upon admittance (CRP, Lpa, homo-
cystein and seropositivity for chlamydial infection) on the long-term cardiovas-
cular morbidity and mortality as well as on the restenosis rate after successful
coronary stenting (CS). For the purpose of this study a total of 483 consecutive
patients treated for stable or unstable coronary syndromes, were recruited in a
period of 28 months in our institute. Complete clinical follow up was obtained
from 465 (96.3%) pts for a period of 3-years. Information concerning alcohol
consumption (red wine) was prospectively collected.
Results: Out of 166 (166/465; 35.7%) patiens have reported moderate alco-
hol consumtion during the follow-up. By 3-year the incidence of the compos-
ite endpoint of cardiac death new myocardial infarction and rehospitalization
for unstable angina was 16.3%. Patients with a baseline plasma CRP value
<0.68mg/dl (defined by ROC analysis) did not show any benefit in the com-
posite endpoint from moderate alcohol consumption (8% among alcohol con-
sumers vs. 7.3% among those who did not drink; p=0.8). However, patient with
a plasma CRP >=0.68mg/dl got the greater benefit from moderate alcohol con-
sumption (22.7% among alcohol consumers vs. 40.4% among those who did
not drink; p=0.02)
Conclusions: The results of the present analysis suggest that the beneficial ef-
fect of alcohol consumption on the long-term complications following successful
CS are strongly asociated to the patients' inflammatory status. An antiinflam-
matory effect of alcohol could not be excluded. More studies are needed to
elucidate this issue.

P1705 Micronutrient deficiency, hyperhomocysteinaemia
and subclinical atherosclerosis

K.S. Woo', G.G. Wang', P. Chook', M. Qiao', X.S. Huang 3 , D.S. Guo 4 ,

C.W.K. Lam', D.S. Celermajer 6 . t The Chinese University of Hong Kong, Dept
of Medicine & Therapeutics, NT, Hong Kong; 2 Cardiovascular Institute,
Department of Emergency, Beijing, China; 3 Guangdong Provincial Hospital,
Department of Cardiovascular Medicine, Guangzhou, China; 4 Yu County
Hospital, Department of Cardiac Research, Shanxi, China; I The Chinese
University of Hong Kong, Department of Chemical Pathology, Hong Kong,
Hong Kong; 6 The University of Sydney, Department of Cardiology, Sydney,
Australia

Background: While meta-analysis confirmed a lower mortality from ischaemic
heart disease in vegetarians (consuming dairy or egg products) than non-
vegetarians, the mortality in vegans (consuming no animal products) was not
significantly different, suggesting a possible vascular-protective effect of mi-
cronutrient
Methods: To test the hypothesis that micronutrient (folate and vitamin B-12)
deficiency in rural northern China predisposes to atherosclerosis, we studied
463 asymptomatic Chinese (354 in rural Shanxi, Yu County and 109 age and
gender-matched subjects in Hong Kong). Their mean age was 44.7±1.0 yr;
55.3% were males. Carotid intima-media thickness (surrogate atherosclerosis
marker, IMT) was measured by high-resolution ultrasound, using an off-line
automatic edge-detection and measurement computer software.
Results: The 2 groups of non-smoker (175 from Yu County and 99 from Hong
Kong) were matched for renal function, glucose and body mass index. Blood
pressures (SBP, DBP), total fasting homocysteine (tHcy) and IMT were signifi-
cantly higher (p<0.003) and low density lipoprotein cholesterol (LDL-C), folate
and vitamin B-12 were significantly lower (p<0.0001) in Yu County. On mul-
tivariate linear analysis, age, systolic blood pressure, tHcy and folate but not
LDL-C were significantly correlated with carotid IMT (R=0.59; F-value=20.3;
p<0.001). On stepwise backward regression analysis of both current smokers
and non-smokers in both sites, tHcy (>12pmol/I; odd ratio=2.0; 95% CI=1.2-
3.2; p=0.007), diastolic blood pressure, male gender, age and waist-hip ratio
were significantly associated with increased IMT (>0.65mm).

Clinical Parameter of Non-smokers

Yu County	 Hong Kong	 p-Value

SBP (mmHg)	 122.9±14.7	 116.6±13.6	 0.003
DBP (mmHg)	 0.4±10.6	 75.7±9.6	 0.002
LDL-C (mmol/I)	 2.2±0.8	 3.5±0.8	 <0.0001
Folate (nmol/I)	 15.5±15.3	 34.2±14.1	 <0.0001
Vit B-12 (pmol/)	 148.5±64.4	 310.4±139.5	 <0.0001
tHcy (umolll)	 19.0±11.6	 9.2±2.4	 <0.0001
!MT (mm)	 0.62±0.09	 0.55±0.1	 <0.0001

Conclusion: Micronutrient deficiency is associated with higher blood pressure
and homocysteine level, and predisposes to atherosclerosis.
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P1706 Specific features of nutrition, arterial blood pressure
and blood lipids in the long-livers of the north
Caucasus

L.M. Khuranova. Kabardino-Balkarian State University, Medical faculty,
Nalchik, Russian Federation

Of all the long-livers' populations, the highest long-living index (93.2%) has
been observed in the rural-areas Balkars. They live in the Southern Russia, the
North Caucasus, at an altitude 1.500 to 1.200 metres above sea level, engaged
in cattle breeding. As it is generally known, in addition to genetic factors, long-
living also depends on traditional nutrition.
Aim: Studies of nutritional features, blood pressure (BP), and blood lipids (BL)
in long-livers Balkars.
Methods: Using the standard internationally-accepted WHO-recommended
epidemiological methods, nutrition, BP level, BL have been studied in the long-
livers, aged 91 to 102 (n = 27) and a random sample of men, aged 40 to 59 (n
= 122), i.e. the control group.
Results: Basic sources of protein, fats and carbohydrates in the long-livers'
food ration are as follows: lactic acid foods, cheese, yeast-free unleavened
bread of maize/wheat flour. Widely taken are honey, numerous wild berries,
grasses, featuring probiotic and antihypoxant effect, like lactic acid foods, with
no margarine and restricted use of refined sugar.

Tab.1

Variable	 Long-Livers	 Control group	 P-value for difference

n	 27	 122
Protein, g/day 122 t 62.9 93 ± 43.9 0.005
Animal protein, g/day 79 f 42.6 51 ± 32.2 0.002
Fats, g/day 125 t 60.4 110 t 54.0 0.2333
Carbohydrates, g/day 357 f 148.7 403 f 193.0 0.2464
Sugar, g/day 40.1 f 13.0 85 f 66.7 0.0007
Systolic BP, mm Hg 126.2 + 6.64 137.6 f 20.2 0.0044
Diastolic BP, mm Hg 68.0 f 5.76 88.4 f 11.3 0.00001
Total cholesterole, mg/dl 175.7 + 18.4 193.0 t 48.2 0.069
Triglycererides, mg/dl 54.6 ± 10.23 129.1 t 91.4 0.0001
HDL cholesterol, mg/dl 40.52 ± 10.1 41.8 t 12.0 0.6

Long-livers' nutrition with high content of animal protein, lower content of re-
fined sugar is associated with more optimal level of BP and triglyperides (TG).
Optimized BP level and blood TG content seems to be in the relation with the
use of large quantities of probiotic foods, vegetable origin antioxidants, produc-
ing a favourable effect on the intestinal microflora and all kinds of metabolism.

P1707 Validation of a short food questionnaire for
assessment of dietary habits

A. Svilaas, E.C. Strom, T. Svilaas, M. Thoresen, A. Borgejordet, L. Ose. Lipid
Clinic, Oslo, Norway

Background: Dietary changes such as reducing the consumption of foods high
in saturated fat and increasing the daily intake of fruits and vegetables can
have beneficial effects on long-term health. Necessary for dietary counseling
is accurate information on patient's diets. Most methods used to examine an
individual's diet (food record, diet interview, food frequency questionnaires)are
too complicated and time-consuming in routine clinical use. There is need for a
fast tool for food assessment.
Objectives: To evaluate a simple food questionnaire for use in clinical practice,
with emphasis on intake of fat, fiber, fruit and vegetables representative for the
usual diet.
Methods: A 15-item questionnaire was completed twice in 111 participants in
order to study reproducibility. To check its validity, it was compared with a 7-day
weighed diet record for 101 subjects.
Results: The participants reported a positive attitude to the questionnaire.
Comparing the sum score of the questionnaire and the food record, the re-
producibility and validity studies gave correlation coefficients of 0.95 and 0.73
respectively, indicative of good agreement. The reproducibility study showed
weighted Kappa coefficients varying between 0.97 for milk and snacks, and
0.75 for vegetables. In the validity assessment, the weighted Kappa coefficients
ranged from 0.73 for butter and margarine, to 0.14-0.25 for vegetables, fish and
snacks. The correlation coefficient between the sum score of the questionnaire
and the percentage of saturated fat in the diet was -0.59.
Conclusions: This simple self-administered questionnaire allows for rapid as-
sessment of constituents of the usual diet in an individual. It gives a good esti-
mation of dietary fat and fiber but is less accurate as regards the intake of veg-
etables, fish and snacks. It provides an opportunity to discuss central points in
the improvement of dietary habits and may be a useful health educational tool
in clinical practice.

P1708 Alcohol consumption and clinical, biochemical
markers related to cardiovascular disease; a J-shape
association

C. Chrysohoou, C. Pitsavos, J. Skoumas, D. Panagiotakos, N. Papaioannou,
M. Toutouza, C. Stefanadis, P. Toutouzas. Hippokration Hospital, University of
Athens, Attica, Greece

Background: Alcohol consumption has believed to have ambiguous effect on
the cardiovascular risk, especially compared to other well-established risk fac-
tors. The aim of this study is to investigate the association between alcohol
intake and other clinical and biochemical parameters in cardiovascular disease
free men and women.
Methods: The ATTICA study is a prospective population - based cohort de-
signed to enroll 3073 men and women from the greater area of Athens. A ran-
dom algorithm was developed and stratified, by sex- age; sampling was per-
formed, during 2001. In this work data from 654 men (18-87 years old) and 826
women (18-89 years old) were analysed. Using multiple regression analysis the
association between arterial diastolic blood pressure levels, fibrinogen levels,
glucose concentration, total cholesterol levels, High and Low density Lipopro-
tein cholesterol, Apo A-I, Apo B, Lp(a), uric acid, triglycerides, C-reactive pro-
tein, homocysteine and alcohol consumption (in wine/glasses per day), were
investigated.
Results: A J-shape association was found between alcohol intake (none, 1-
2, 3-4, 5+ wine glasses/day) and DBP (76±9 vs. 74±8 vs. 80±10 vs. 86±11
mmHg, P=0.006), SBP (123±29 vs. 121±38 vs. 126±45 vs. 130±41 mmHg,
P=0.003), homocysteine (12.9±1.9 vs. 12.1±1.6 vs. 14.5±3.0 vs. 16.5±3.1
mgr/dI P=0.001), blood glucose (93±19 vs. 90±26 vs. 97±30 vs. 99±31 mgr/dI
P=0.021), HDL (49±16 vs. 52±17 vs. 47±11 vs. 46±10 mgr/dI, P=0.061),
LDL (164±15 vs. 160±18 vs. 173±20 vs. 173±17 mg/dl, P=0.005), Apo A-I
(153±35 vs. 168±28 vs. 155±25 vs. 145±25 mg/dI, P=0.026), Apo B (111±26
vs. 108±21 vs. 121±21 vs. 123±17 mgr/dI, P=0.01), Lp(a) (19±3 vs. 18±4
vs. 20±3 vs. 23±5 mgr/dI P=0.021), total cholesterol (214±27 vs. 206±26 vs.
223±28 vs. 226±29 mg/dI, P=0.024), and uric acid (4.26±0.75 vs. 4.09±0.53
vs. 4.76±1.01 vs. 5±1.2 mgr/dl, P=0.009). The previous associations were
confirmed (at 5% probability level) from multivariate analysis after taking into
account age, sex, smoking habits, lipidemic medication, dietary patterns and
physical activity levels.
Conclusions: The controversial association between alcohol intake and car-
diovascular disease may be, partially, attributed to the J -shape association be-
tween several biochemical markers related to atherosclerosis and the amount
of alcohol consumed.
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P1709 Anticytokine effect of doxycycline in patients with
congestive heart failure

A.B. Nargizyan 1 , L.R. Tumasyan 2 , L.G. Budagyan 3 , V.A. Mkrtchyan 3 .

'Institute of Cardiology, Heart Failure, Yerevan, Armenia; 2 Institute of
Cardiology, Heart Failure, Yerevan, Armenia; 3 Institute of Cardiology,
Immunology, Yerevan, Armenia

Previous studies have shown increased circulating concentrations of proin-
flammatory cytokines (CK), such as tumor necrosis factor-alpha (TNF-a) and
interleukin-6 (IL-6), and markers of inflammation in patients (pts) with conges-
tive heart failure (CHF). Tetracyclines have recently been shown to exert anti-
inflammatory and immunomodulatory activities, independent of their antibiotic
properties.
The aim of our study was to estimate 1) the relationship between circulating
concentrations of CK, markers of inflammation and hemodynamic parameters
in pts with postinfarction CHF, and 2) influence of standard therapy of CHF (ST)
and adding of doxycycline (D) on CK levels.
Methods: The study group consisted of 82 pts (age 65.4 ± 1.2 years, infarct
age over one year) with CHF [NYHA functional classes (FC) III: 67/82, IV:
15/82). Echocardiography and 6 minute walking test (6MWT) were performed
and blood samples were taken from pts at admission and after four weeks.
Serum levels of TNF-a and IL-6 (ELISA), C reactive protein (CRP), fibrinogen
(F), and also erythrocyte sedimentation rate (ESR) and white blood cell count
(WBC) were determined. ST consisted ACE inhibitors, diuretics, beta-blockers,
nitrates and digitalis. D effects were estimated in 51 pts, treated of 4 weeks with
D (100 mg/day), adding to ST.
Results: In admission TNF-a concentrations were moderately correlated with
FC (r=0.31, p< 0.005), CRP (r= 0.31, p< 0.005), IL-6 (r= 0.51, p< 0.001),
left ventricular ejection fraction (EF) (r= -0.32, p< 0.005), 6MWT distance (r=
- 0.32, p< 0.005). Levels of IL-6 were strongly correlated with EF (r= - 0.70,
p< 0.001), moderately with 6MWT distance (r= -0.55, p< 0.001) and CRP (r=
0.42, p< 0.001) and weakly with ESR (r= 0.23, p< 0.05) and F (r= 0.22, p<
0.05). ST was resulted to significant increasing of EF (at 21.7%, p< 0.01) and
6MWD (at 51%, p< 0.001) and decreasing of IL-6 (at 36.9%, p< 0.01) and
CRP (at 35.7%, p<0.001) from baseline. In pts receiving D in addition to ST
besides significant increasing of EF (at 23.6%, p< 0.001) and 6MWT distance
(at 56.7%, p< 0.001), decreasing of IL-6 (at 53.6%, p< 0.001) and CRP (at
56.7%, p< 0.001), also were shown significant decreasing of TNF-a (at 32.1%,
p< 0.001) and F (at 13.7%, p< 0.01) and trend to decreasing of ESR (at 31%,
n.s.).
In conclusion, clinical and hemodynamic improvement after ST in pts with se-
vere CHF cause significant decreasing of IL-6, but not TNF -a. However, adding
of D to ST leading to decrease the levels of both tested CK and some markers
of inflammation.

P1710 Differential systemic and pulmonary haemodynamic
effects of systemic selective endothelin A and dual
endothelin A/B antagonism heart failure

S. Leslie, J.C.S. Sprattz, S. McKee 2 , F.E. Strachan 3 , D.E. Newby 2 ,

D.B. Northridge, M.A. Denvirl, D.J. Webb'. 'Universifyof Edinburgh,
Department of Cardiology, Edinburgh, United Kingdom; 2 University of
Edinburgh, Department of Cardiology, Edinburgh, United Kingdom; I University
of Edinburgh, Department of Clinical Pharmacology, Edinburgh, United
Kingdom

Background: Plasma concentrations of endothelin-1 (ET-1) are elevated in pa-
tients with chronic heart failure (CHF) and levels correlate with a poor prognosis
(Pousset et al 1997). There is evidence that selective ETB blockade results in
deleterious haemodynamic changes in CHF with increases in systemic vas-
cular resistance (SVR) suggesting that the balance at the ETB receptor is in
favour of vasodilatation (Cowburn et al 1999). However, recent studies have
demonstrated that both selective ETA (Spieker et al 2000) and dual ETA/B
blockade (Kiowski et al 1995) cause potentially beneficial haemodynamic ef-
fects in patients with CHF. Whether selective ETA blockade will have beneficial
haemodynamic effects over dual ETA/B blockade has not been previously ex-
amined.
Methods: 9 patients with symptomatic CHF (NYHA II-III) were studied in
this cross-over randomised controlled trial. Blood pressure and heart rate
were measured non-invasively and cardiac output, pulmonary artery and left
and right atrial pressure were measured invasively using a pulmonary artery
catheter.
Results: Selective ETA blockade increased cardiac output (CO)(p=0.03) and
reduced mean arterial pressure (MAP)(p=0.001), systemic vascular resistance
(SVR)(p=0.01), mean pulmonary artery pressure (MPAP)(p=0.01), pulmonary
vascular resistance (PVR)(p=0.006) and pulmonary capillary wedge pres-
sure (PCWP) (p=0.02).Concomitant ETB blockade attenuated the effects on
CCO(p<0.05), SVR (p=0.04), and PVR (p=0.02) but caused a trend towards a
further reduction in MPAP and PCWP. Selective ETA blockade did not increase

plasma ET-1 concentration whereas concommitant ETB blockade resulted in an
increase in plasma ET-1 after both low dose (39±14%, p=0.02) and high dose
antagonism (75±24%, p<0.02) thus confirming the role of the ETB receptor in
clearance of ET-1.
Conclusions: Chronic heart failure is a leading cause of morbidity and mor-
tality worldwide. Endothelin receptor blockers are being developed as potential
therapies in CHF We have demonstrated significant differences in the effects
of selective versus dual blockade of the ET system, whether these potentially
benefitial haemodynamic changes will translate into benefits in terms of mor-
bidity and mortality will require large scale clinical trials.
References: Cowburn PJ, Cleland JGF, McDonagh A at al. Circulation
1998;98:718
Kiowski W, Sutsch G, Hunziker P et al. Lancet 1995;346:732-6
Pousset F, Isnard R, Lechat P, et al. European Heart Journal 1997;18:254-8
Spieker LE et al. J Am Coll Cardiol 2000;35:1745-52

P1711 Medical therapy in patients with acute cardiogenic
pulmonary oedema - What helps, what is harmful?
(which is a friend and a foe?)

M. Fiutowski 1 , T. Waszyrowski 1 , M. Krzeminska-Pakula 2 , J.D. Kasprzak 2

I Jonscher Hospital, Cardiology, Lodz, Poland; 'Medical University IMW,
Cardiology, Lodz, Poland

Background: Acute cardiogenic pulmonary oedema (CPO) is related with high
rehospitalization rate. Patients after CPO receive medical polytherapy although
few data are available regarding the efficacy of individual cardiovascular drugs
in such scenario. AIM: The aim of this study was to elucidate the safety and
efficacy of different cardiovascular drugs used in treatment of patients with
acute cardiogenic pulmonary oedema during hospitalisation and two-year fol-
low up. METHODS: 276 consecutive patients (128 males, 148 females; me-
dian age 70 years) admitted to two departments of cardiology with CPO be-
tween 1998-2000 were retrospectively identified and followed-up for a period
of 498±272 days (range 5-932 days), with 94% completeness of follow-up. Is-
chemic heart disease, hypertension, valvular heart disease and diabetes mel-
litus were present in 95%, 69%, 33% and 35% of patients respectively. During
hospitalisation 58 patients (21%) died and 218 (79%) were discharged. Dur-
ing next two years 13 patients (6%) were lost for follow up. Of those 205 pa-
tients discharged from the hospital, an additional 81 (40%) were dead at two
years, giving an overall two-year mortality of 53%. Prognostic significance of
cardiovascular drugs received in acute and chronic stage was analysed with
respect to mortality. RESULTS: Non-survivors more frequently needed intra-
venous catecholamines (OR=17,89; C195%; 17,57-18,20; p<0,001), steroids
(OR=13,52; C195%; 13,23-13,81; p<0,001) and morphine (OR=2,16; C195%;
1,90-2,38; p<0,015) injections whereas less frequently received: angiotensin
converting enzyme inhibitors (OR=0,07; C195%; -0,23-0,36; p<0,001), nitro-
glycerin (OR=0,16; C195%; -0,12-0,45; p<0,001), beta-adrenolytics (OR=0,28;
C195%; 0,07-0,62; p=0,002) and acetylsalicylic acid (OR=0,29; C195%; 0,01-
0,58; p<0,001) during hospitalisation. Long-term mortality was associated with
digoxin use in hospital (OR=2,4; C195%; 2,11-2,68; p=0,013) and during follow
up (OR=1,97; C195%; 1,71-2,22; p=0,034). Furthermore, patients who were
treated with beta-adrenolytics after hospitalisation had better long-term prog-
nosis (OR=0,54; C195%; 0,29-0,79; p=0,049). CONCLUSIONS: Treatment with
nitroglycerin, beta-adrenolytics, acetylsalicylic acid and angiotensin converting
enzyme inhibitors is related to beneficial in-hospital survival. Patients after CPO
treated ambulatory with digoxin are at risk of higher mortality whereas the treat-
ment with beta-adrenolytics after hospitalisation is related to favourable long-
term survival.
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1712 Combined neurohormonal therapy rather than
monotherapy is effective in heart failure patients

G. Poelzl 1 , H. Huegel 1 , G. Gouya 1 , H. Ulmer', O. Pachinger t . ' University of
Innsbruck, Internal Medicine, Div. Cardiology, Innsbruck, Austria; 2 lnstitute of
Biostatistics, University of Innsbruck, Innsbruck, Austria

Background: Since landmark trials have established ACE inhibitors (ACEI)
and beta-blockers (BB), combined therapy with these substances is recom-
mended in European and US guidelines for the treatment of heart failure pa-
tients. However, several studies have clearly shown that both substances are
underutilised (ACEI are prescribed in about 50%, BB in about 25% of heart
failure patients)
The current study was performed to determine whether optimisation of heart
failure therapy translates into improved outcome in clinical practice.
Methods: All patients with systolic heart failure and ejection fraction < 35% re-
ferred to the Innsbruck Heart Failure and Transplantation Program between
February 2000 and October 2001 were identified. Data of 121 pts. (age
57,2±11,8; males 80,2%; ischemic CMP 36,4%; ejection fraction 21,6±5,4%;
LVEDD 69,9±9,9mm; atrial fibrillation 27,3%; heart rate 78,5±15,3 beats/min;
RR 119,1±20,5 mmHg; sodium 139,7±4,lmmol/l; creatinine 1,26±0,4 mg/dl)
followed for > 40 days (224±164) were analysed. Patients were divided accord-
ing to their treatment at last follow-up visit into group I: 86 pts. on combined
neurohumoral therapy (ACEI and BB) and group II: 35 pts. on neurohumoral
monotherapy (ACEI or BB). Outcome was judged by NYHA class and the com-
bined endpoint of death and hospitalisation for worsening heart failure.
Results: There were no significant differences in baseline characteristics
among groups. Improvement in NYHA class was significantly higher in group
(2,42±0,77 to 1,8±0,82 vs. 2,6±0,77 to 2,2±0,88, respectively; p=0,028). Like-
wise, Kaplan-Meier curves examining time to first event of the combined end
point showed a clear divergence between the groups (p<0,05). Differences re-
mained significant (p=0,022) after adjusting for NYHA class at referral, age,
gender, etiology of CMP, ejection fraction, and atrial fibrillation in Cox regres-
sion analysis.
Conclusion: Combined neurohumoral therapy is more effective in heart fail-
ure patients than neurohumoral monotherapy, thus emphasizing the need for
application of guidelines into clinical practice.

P1713 International variation in the treatment of chronic
heart failure with preserved left ventricular systolic
function

J. McMurray on behalf of the CHARM Committees and Investigators.
University of Glasgow, CRI in Heart Failure, Glasgow, United Kingdom

Background and methods: There is little information on how physicians treat
patients with chronic heart failure (CHF) but preserved left ventricular (LV) sys-
tolic function. The Candesartan in Heart Failure - Assessment of Reduction
in Mortality and morbidity (CHARM) programme consists of 3 prospective ran-
domised placebo controlled trials, one of which includes 3023 patients with
a LV ejection fraction > 40% (the CHARM Preserved trial). This analysis de-
scribes geographical variation in the treatment in this patient group. The 26
participating countries were grouped as follows: 1. Belgium, France, Nether-
lands, Luxembourg 2. UK, Ireland, Australia, South Africa 3. Czech Republic,
Hungary, Poland 4. Germany, Switzerland 5. Italy, Spain, Portugal 6. Norway,
Denmark, Sweden, Iceland, Finland 7. Russia 8. USA 9. Canada. Malaysia and
Singapore [n=70] are not included in this analysis, because of small numbers.

Geographical region

treatment (%)	 1	 2	 3	 4	 5	 6	 7	 8	 9
(number of patients)	 325	 224	 196	 331	 202	 431	 132	 734	 378

ACE inhibitors	 11	 21	 5	 27	 18	 8	 13	 25	 30
digitalis	 20	 25	 24	 25	 31	 28	 14	 37	 29
spironolactone	 19	 16	 12	 5	 21	 11	 2	 11	 10
beta-blocker	 48	 38	 69	 76	 30	 56	 63	 59	 52
CCB	 25	 31	 30	 18	 37	 28	 22	 38	 40
nitrates	 24	 32	 59	 30	 45	 28	 78	 26	 31

signed to assess and compare relative benefits and risks of already existing
antithrombotic treatment (ATT) for patients (pts) with heart failure (HF).
Methods: 332 pts presenting with signs and symptoms of congestive HF and
an EF < 35% were enrolled between January 1998 and August 1999. Pts di-
agnosed with Ischemic Heart Disease (I) were randomized to receive either
aspirin (ASA) 325mg or Warfarin (W) whereas pts diagnosed with Dilated Car-
diomyopathy (D) were randomized to receive W or placebo (P). The primary
endpoint was the composite of non-fatal stroke, peripheral or pulmonary em-
bolism, myocardial (re)infarction, hospitalization (Hosp), exacerbation of heart
failure (EX), or death from any cause in the two year follow up period. Alto-
gether, 80% of pts were receiving an ACE inhibitor.
Results: An analysis of the data from the first 450 patient years showed the fol-
lowing incidence of endpoint events per 100 patient years as summarised in the
table below. There were no peripheral or pulmonary emboli. Echocardiographic
follow up for 2 years showed: An increase in total EF from 28.2±6 to 30.3±7
p<0.05, accounted primarily by D patients EF 27.2±5 to 30.2±9 p<0.05 at two
years regardless of P or W while changes were NS for I, regardless of ASA or
W therapy.

Observed events/1 00 patient years

Event I/ASA I/W D/P D/W

Stroke 2.1 2.1 1.5 0
MI 0 1.1 0 1.3
Hosp/Ex 3.3 12.5 5 4.5
Death 9.3 12.5 9.3 3.1
Hemorrhage 0 6.2 0 4.5

Conclusions: 1)Overall embolic events are few in heart failure regardless of
treatment. 2)Treatment does not seem to affect outcome. 3)Co-administration
of ACE inhibitors and ASA or W does not influence anatomic and functional
state. 4)EF seems to improve in patients who are carefully monitored in a con-
trolled clinical trial. 5)It seems doubtful whether ATT will prove beneficial at the
completion of our study.

P1715 Pentoxifylline improves left-ventricular ejection
fraction in ischaemic and hypertensive
cardiomyopathy

P. Bahrmann, U. Schnittler, B.M. Richartz, H.R. Figulla.
Friedrich-Schiller-Universitet, Klinik fir Innere Medizin Ill, Jena, Germany

Introduction: Tumor necrosis factor (TNF)-alpha is significantly elevated
in patients with severe congestive heart failure. Pentoxifylline, a xanthin-
derived agent, is known to inhibit the production of TNF-alpha. Recent stud-
ies have shown benefical effects of pentoxifylline on left-ventricular perfor-
mance in patients with idiopathic dilated cardiomyopathy [(Sliwa, K. et al.
Lancet. 1998,351,1091-93.), (Skudicky, D. et al. Circulation. 2001,103,1083-
88.)]. Therefore, we studied the effects of pentoxifylline on left-ventricular func-
tion in ischemic and hypertensive cardiomyopathy.
Methods and Results: 30 patients were randomly assigned to pentoxifylline
600mg TID (n=15) or placebo (n=15) if they had a compensated chronic heart
failure with a left-ventricular ejection fraction <40% (50% ischemic, 33.3% hy-
pertensive, 16.7% ischemic and hypertensive cardiomyopathy) and had taken
their standard treatment consisting of ACE inhibitors, diuretics and f3-blockers
for at least 3 months. Baselinemographic and clinical characteristics of
each group were similar. Primary end point was left-ventricular ejection fraction
(LVEF) assessed by contrast two-dimensional echocardiography. Secondary
end points were maximal oxygen uptake (VO2max) assessed by cardiopul-
monary exercise testing and Minnesota Heart Failure Index. 24 patients com-
pleted the study protocoll and were analysed for primary and secondary out-
come. After 6 months of treatment, LVEF was significantly higher in the pentox-
ifylline group than in the placebo group (P=0.03). VO2max and the Minnesota
Heart Failure Index were similar in both groups.

Results at Baseline and at 6 Months

Placebo (n=13)	 P	 Pentoxifylline (n=1 1)	 P

Baseline 6 Months	 Baseline 6 Months

Conclusions: There is a striking, 2 to 6-fold, regional variation in the use of LV EDD (mm) 69 f 7 64 t 5 NS 68 ± 8 66 f 9 NS

particular treatments for CHF with preserved LV systolic function. This variation LVEF (%) 31 t 7 31 t 6 NS 31 f 8 37 f 13 0.03

emphasises the lack of evidence to support therapeutic practice and the need VO2max (mUkg/min) 15 t 4 18 t 6 NS 15 f 5 19 t 5 NS

for randomised trials in this area.
Exercise time (min) 9 t 3 10 t 4 NS 9 + 3 11 t 4 0.05
Minnesota Heart Failure Index 28 f 14 32 f 14 NS 34 ± 16 29 ± 22 NS

P1714 Antithrombotic treatment does not seem beneficial in
CHF. Interim results of HELAS (HEart failure
Long-term Antithrombotic Study)

D.V. Cokkinos 1 , G.C. Haralabopoulos 1 , J. Kostis 2 , P.K. Toutouzas 2 . I Onassis
Cardiac Surgery Center, Cardiology, Athens, Greece; 'University of Athens,
Athens, Greece

Background: The HELAS study (HEart failure Long term Antithrombotic
Study) is a multicenter, randomized, double-blind, placebo controlled trial de-

Conclusion: In patients with ischemic and/or hypertensive cardiomyopathy,
the addition of pentoxifylline to standard treatment improves significantly left-
ventricular ejection fraction.
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P1716 Impact of additional neurohormonal (NH) antagonism
in severe CHF patients already receiving a
combination of NH antagonists in COPERNICUS

H. Krum', M.B. Fowler 2 , H.A. Katus 3 , P. Mohasci 4 , J.L. Rouleau 5 ,

M. Tenderas, E.B. Roecker 7 , M. Packers on behalf of the COPERNICUS
Study Group. t Monash University, Clinical Pharmacology Medicine Dept.,
Prahran, Australia; 'Stanford University Medical Center, Cardiology Dept.,
Stanford, United States of America; 3Lubeck University, Cardiology Dept.,
Luebeck, Germany; 4 University Hospital Bern, Cardiology Dept., Bern,
Switzerland; 5 UHN and Mount Sinai Hospital, Cardiology Dept., Toronto,
Canada; 'Silesian School of Medicine, Cardiology Dept., Katowice, Poland;
'University of Wisconsin, Madison, United States of America; 8Columbia
Presbyterian Medical Center, Circulatory Physiology, New York City, United
States of America

Background: The results of the Val-HeFT study suggested that broad based
neurohormonal blockade may have deleterious effects in patients with heart
failure (CHF), but this hypothesis has not been evaluated in other trials.
Methods: The 2289 patients with severe CHF in the COPERNICUS trial were
randomized to placebo (PBO) or carvedilol (CRV), which were added to diuret-
ics and an ACE inhibitor (± digitalis) for up to 29 months. Of these patients,
445 were also on spironolactone at baseline and thus received 3 neurohor-
monal antagonists if they were randomized to CRV. Compared with those not on
spironolactone, patients on spironolactone had more advanced CHF at base-
line, as reflected by a lower blood pressure and serum Na (both P < 0.001) but
were similar in other baseline characteristics.
Results: Shown in the Table are 1-year Kaplan-Meier rates and hazard ra-
tios (CRV:PBO) [Cox model]. CRV reduced the risk of a major clinical event in
patients on spironolactone to an extent similar to that seen in patients not on
spironolactone.

Spironolactone No spironolactone

PBO CRV Hazard ratio PBO	 CRV Hazard ratio
(n=225)	 (n=220) (n=908)	 (n=936)

All-cause mortality 19.1% 11.4% 0.65 18.4%	 11.3% 0.65
Death or hospitalization for

worsening CHF 39.3% 26.3% 0.63 37.5%	 25.4% 0.70
Death or cardiovacular

hospitalization 41.6% 29.1% 0.61 41.6%	 30.4% 0.75
Death or any hospitalization 47.2% 38.4% 0.76 53.3%	 42.1% 0.76

Conclusion: These data indicate that the morbidity and mortality of patients
with severe CHF receiving drugs that interfere with more than one neurohor-
monal target can be reduced substantially with further neurohormonal antago-
nism (with CRV).

P1717 Nitric oxide inhalation in the treatment of right
ventricular infarction

F. Wagner, S. Buz, R. Hetzer. Deutsches Herzzentrum Berlin, Cardiothoracic
and vascular surgery, Berlin, Germany

In the treatment of right ventricular infarction maintenance of right ventricular
(RV) preload, reduction of RV afterload, inotropic support and early reperfu-
sion are considered to be the mainstays of therapy. However, in some patients
volume loading only further elevates the right-sided filling pressure with no im-
provement in cardiac output. Inhaled nitric oxide (NO) has been shown to re-
duce RV afterlod by its selective vasodilating effect on the pulmonary vascula-
ture. NO inhalation might be a useful optional therapy by reducing RV afterload
in patients with right ventricular infarction not adequately responding to con-
ventional therapy. We therefore investigated the effects of supplemental NO
inhalation in the treatment of right ventricular infarction complicated by a low-
cardiac-output-syndrome.
Methods: In 10 patients (mean age 67.8 years, range 51-76 years) with coro-
nary artery disease and low-cardiac-output-syndrome following right ventricular
infarction (9 postoperative, 1 preoperative) NO-inhalation therapy was initiated
in addition to volume loading and inotropic support.
Results: Prior to NO inhalation CVP, PA mean and Cl were 18±4 mmHg, 26±8
mmHg and 2.4±0.5 Umin/m2 with high inotropic support (epinephrine at a
mean dose of 0.48±0.13 µg/kg/min). A significant hemodynamic improvement
was observed following NO inhalation, administered at a dose of 20-50 ppm.
At 24 hours of continuous NO therapy CVP, PA mean and Cl were measured to
be 11±2 mmHg, 22±6 mmHg and 3.1±0.4 Umin/mz, respectively. Epinephrine
had been progressively reduced to 0.17±0.08 Rg/kg/min. NO therapy was suc-
cessfully weaned at a mean of 50 hours (range 16-74 hours) without hemody-
namic deterioration.
Conclusion: In patients with right ventricular infarction and consecutive low-
cardiac-output-syndrome supplemental NO-inhalation therapy reduces RV af-
terload thereby effectively improving cardiac output and may be a promising
adjunct to conventional therapy.

P1718 Sensitivity and specificity of a BNP rapid assay in the
diagnosis of impaired left ventricular function

U. Desch, C. Hansen, A. Vogt, U. Zeymer, J. Neuzner. Klinikum Kassel,
Kardiologie, Kassel, Germany

Objective: The sensitivity and specificity of a brain-type natriuretic peptide
(BNP) rapid assay (VIVA Diagnostica) for identification of patients with left ven-
tricular dysfunction was investigated.
Patients/methods: In 76 consecutive patients BNP was measured during car-
diac angiography. The left ventricular enddiastolic pressure (LVEDP) and the
left ventricular ejection fraction (LVEF) were determined as hemodynamic pa-
rameters. The threshold for elevated BNP levels was set at 100 pg/mi.
Results: 53/76 patients showed ischemic heart disease (70%). The mean
LVEF was 40.6±11%, 30 patients (39.5%) had a LVEF of < 40%. The mean
LVEDP was 17.2±6 mmHg, a LVEDP of >20mmHg was measured in 38% of
the study patients. The mean BNP value was 225.4±259 pg/ml (range: 2.3-
1300). An elevated BNP value of > 100 pg/ml was found in 43/76 patients
(57%).
(PPV: positive predictive value; NPV: negative predictive value)

Characteristics	 Sensitivity	 Specificity	 PPV	 NPV

LVEDP>20mmHg	 82.8%	 59.6%	 55.8%	 84.8%
LVEF< 40%	 90%	 65.2%	 62.8%	 91%

Conclusion: The studied BNP rapid assay shows a very high sensitivity in the
detection of patients with left ventricular function. The excellent results regard-
ing the negative predictive values underlines the potential relevance of this test
in clinical practice.

P1719 Chromogranin and BNP predict prognosis but not
hospitalisation in patients presenting with heart
failure for the first time

M. Cowie', K. Foxe, C. Metcalfe 3 , C. Ceconi 4 , D.A. Wood 2 , S.G. Thompson 3 ,

R. Ferrari 4 , P.A. Poole-Wilson 1 . t National heart & Lung Institute, Cardiac
Medicine, London, United Kingdom; 2 lmperial College, Cardiology Dept
Charing Cross Hospital, London, United Kingdom; 3MRC Biostatistics Unit,
Cambridge, United Kingdom; °University of Ferrara, Gussago, Italy

The serum concentration of chromogranin (CgA) - a chemically and biologi-
cally stable Cat* binding protein co-secreted with many neurohormones - is
raised in patients with heart failure, rising with symptom severity. We compare
the relative value of serum CgA and plasma B-type natriuretic peptide (BNP) in
predicting the prognosis of patients with a new diagnosis of heart failure. Meth-
ods: CgA and BNP were measured in 102 patients (68 male; 90% age range
55-88 years) with a new diagnosis of heart failure identified in a population-
based study. Patients were prospectively followed up for hospitalisation and
death. Median follow-up was 20 months for hospitalisation and 39 months for
death. Results: 37 patients died (31 of cardiovascular causes). 27 patients had
one or more unplanned hospitalisations for worsening heart failure. Univariate
proportional hazards regression indicated that both CgA and BNP at the time
of first presentation were strongly associated with survival (Hazard ratio [95%
confidence interval] for a doubling in concentration: CgA 2.08 [1.38-3.28]; BNP
2.71 [1.56-4.71]). Multivariate regression suggested that CgA added prognos-
tic information to that provided by BNP alone (multivariate hazards ratio: CgA
1.62 [0.99-2.66], BNP 2.25 [1.28-3.98). Very similar results were obtained when
the analysis was restricted to cardiovascular deaths. Neither measure was as-
sociated with the likelihood of experiencing an unplanned hospitalisation for
worsening heart failure. Conclusion: Both serum CgA and plasma BNP mea-
sured at first presentation are strongly associated with subsequent mortality
(but not risk of hospitalisation) in a population-based cohort of patients with a
new diagnosis of heart failure. Each provides information about prognosis that
is unavailable from the other.
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P1720 Differential effects of omapatrilat and
hydrochiorothiazide on arterial function in
hypertension

G.G. Belz 1 , K. Breithaupt-Groegler 1 , S. Roll', B. Mangold 2 , R.A. Reeves 2 ,

E. Strack 2 . t Center for Cardiovascular Pharmacology, Wiesbaden, Germany,,
2Pharmaceutical Research Institute, Bristol-Myers Squibb, Princeton, NJ,
United States of America

Arterial stiffness and elasticity represent relevant factors in the pathophysiology
of cardiovascular diseases and exert a major influence on morbidity and mortal-
ity. The vasopeptidase inhibitor omapatrilat (Oma) may have beneficial effects
on aortic properties above those expected from a decrease in blood pressure.
In a double-blind parallel group study, patients with systolic hypertension (SBP
145-179 mmHg) were randomized to: Oma 40 mg qd or hydrochlorothiazide
(HCTZ) 25 mg qd (n = 48/treatment) monotherapy for 3 months. Aorto-femoral
pulse wave velocity (PWV; sphygmography), late systolic augmentation (appla-
nation tonometry) and total peripheral resistance (TPR) were used to assess
the elastic properties of the aorta, large arteries, and arterioles, respectively.
The mean changes (± 95% CI) from baseline in supine SBP and resting aortic
properties after 3 months of treatment are presented in the table below.

SBP	 PWV	 Aortic Augmentation Aortic Augmentation 	 TPR
(mmHg)	 (m/s)	 Index (%)	 (mmHg)	 (dyn s/cros)

Oma	 -30.9 #	 -0.79*	 -11.9* #	 -6.2* #	 -14%* #
95%CI (-34.5,-27.3) (-1.14,-0.44) 	 (-15.0,-8.9)	 (-7.3,-5.1)	 (-0.81,-0.92)
HCTZ	 -14.3*	 -0.84*	 -3.7'	 -2.6'	 +2%
95%Cl (-18.1,-10.6) (-1.20,-0.47) 	 (-6.8,-0.5)	 (-3.8,-1.5)	 (-0.96,-1.08)

*significant difference to baseline, # significant difference between groups (p <0.0001)

Oma significantly reduced SBP to a greater extent compared to HCTZ. Both
Oma and HCTZ reduced aortic PWV to a similar extent: however, aortic aug-
mentation index, aortic augmentation and TPR were significantly reduced with
Oma compared to HCTZ.
The study demonstrates that while both drugs favorably influence aortic stiff-
ness, only Oma improves elastic properties of large vascular arteries and arte-
rioles. These properties may have clinical relevance not limited to the treatment
of hypertension.

P1721 Effects of enalapril or the endothelin antagonist
enrasentan on left ventricular dimensions in patients
with asymptomatic systolic dysfunction

T.N. Martin 1 , B.A. Groenning 1 , M. Barlow', J. Foster 2 , I. Ford 3 ,

J.F. Cleland 4 , D.J. Pennell 5 , H.J. Dargie 1 . 1 Western Infirmary, Department of
Cardiology, Glasgow, United Kingdom; 2 Western Infirmary, Department of
Clinical Physics, Glasgow, United Kingdom; 3 University of Glasgow,
Department of Biostatistics, Glasgow, United Kingdom; 4 Castle Hill Hospital,
Department of Cardiology, Hull, United Kingdom; 5Royal Brompton Hospital,
Cardiac Magnetic Resonance Unit, London, United Kingdom

Background: Excessive release of endothelin has been demonstrated in pa-
tients with heart failure. The purpose of the present study was to compare the
effects of enrasentan (a mixed endothelin receptor antagonist that has been
shown to be active in animal models of cardiovascular disease) with enalapril
on left ventricular (LV) dimensions and systolic function in patients with asymp-
tomatic LV systolic dysfunction.
Methods: Seventy-two patients (66 males and 6 females, mean (SE) age = 62
± 1.0) with asymptomatic LV dysfunction (LV ejection fraction <40% for echo-
cardiography or <45% for cardiac magnetic resonance imaging (MRI)) were
randomized to receive either enrasentan (90 mg target dose) or enalapril (20
mg target dose). The patients were examined with cardiac MRI at baseline
and after 6 months. MRI measures of LV dimensions included: LV end-diastolic
(LVEDVI) and end-systolic (LVESVI) volume indices, LV ejection fraction (LVEF)
and LV myocardial mass index (LVMI).
Results: Demographic data was comparable between the two groups with re-
spect to sex, age and race. In the enrasentan group, baseline LVEDVI was
(mean ± S.E.M) 65 ± 3.0 mI/m 2 , the change at 6 months 3.9 ± 1.8 mI/m 2 , and
for the enalapril group, baseline LVEDVI was 64 ± 3.5 ml/m 2 , the change at 6
months -3.4 ± 1.3 mI/m2 (p=0.001 between groups). The changes in LVESVI
were -0.06 ± 1.1 ml/m 2 and -2.0 ± 0.93 mI/m 2 for enrasentan and enalapril,
respectively (NS). In the enrasentan group, baseline LVMI was 97 ± 2.6 ml/m 2

and the change at 6 months 0.67 ± 1.6 mI/m 2 . For the enalapril group, baseline
LVMI was 95 ± 3.7 mI/m2 and the change at 6 months -3.8 ± 1.6 ml/m 2 (NS).
In the enrasentan group, baseline LVEF was 0.65 ± 0.021 and the change at
6 months 0.018 ± 0.008. For the enalapril group, baseline LVEF was 0.63 f
0.020 and the change at 6 months 0.015 ± 0.010 (NS).
Conclusion: In patients with asymptomatic systolic dysfunction, we found a
significant decrease in LVEDVI after 6 months treatment with enalapril when
compared to enrasentan. In the present study, treatment with enrasentan was
associated with an unfavorable effect on LV dimensions.

P1722 Addition of angiotensin II receptor blockade to
angiotensin-converting enzyme inhibition improves
baroreflex function in patients with left ventricular
dysfunction

A. Kawamura 1 , F. Yuasa 1 , R. Yuyama 1 , J. Mimura 1 , M. Iwasaki', T. Sugiura 2 ,

T. Iwasaka 1 . t Kansai Medical University, Cardiovascular Center, Osaka,
Japan; 2 Clinical Laboratory Medicine, Kochi Medical School, Kochi, Japan

Background: Incomplete suppression of the rennin-angiotensin system (RAS)
during long-term angiotensin-converting enzyme (ACE) inhibitors may con-
tribute to increasing sympathetic activity in patients with left ventricular dys-
function (LVD). Combined angiotensin II receptor blockade (ARB) and ACE in-
hibition completely suppress the activated RAS. However, whether ARB with
valsartan improves baroreflex function in patients with LVD already treated with
ACE inhibitors is unknown.
Method: We assessed baroreflex control of sympathetic nerve activity and
heart rate (HR) in 10 patients with LVD (ejection fraction 38.8±7.2%) receiv-
ing long-term ACE inhibitor therapy before and after valsartan (80mg). Arte-
rial baroreflexes were perturbed by bolus administration of phenylephrine. Car-
diopulmonary baroreflexes were perturbed by lower body negative pressure
(LBNP; -10mmHg). Muscle sympathetic nerve activity (MSNA) was recorded
by microneurography.
Results: Resting MSNA did not change after valsartan despite reductions in
arterial blood pressure. (from 31.3±9.6 to 28.8±5.3 burst/min) Arterial barore-
flex sensitivity improved significantly from 7.6±4.2 to 11.0±6.8 msec/mmHg
after valsartan (p<0.05). Both arterial and cardiopulmonary baroreflex control
of MSNA was enhanced by valsartan (from -40±11% to -55±17% by phenyle-
phrine method, from 25±11% to 58±32% by LBNP method, p<0.05).
Conclusion: ARB improves baroreflex control of heart rate and sympathetic
nerve activity in patients with LVD already treated with ACE inhibitors.

P1723 Valsartan shows consistent efficacy across heart
failure patient subgroups: results from Val-HeFT

A. Maggioni 1 , P. Carson 2 , J. Soler 3 , Y-T. Chiang 4 , N. Aknay 4 , J.N. Cohn'.
1 ANMCO Research Center, GISSI Group, Florence and Milan, Italy; 2Medical
Center, Department of Veterans Affairs, Washington DC, United States of
America; 3Hospital Valle de Hebron, Servicio de Cardiologia, Barcelona,
Spain; 4Novartis Pharmaceuticals Corp, East Hanover, New Jersey, United
States of America; 5 Universtiy of Minnesota, Dept of Medicine, Minneapolis,
Minnesota, United States of America

Background: The efficacy of drugs prescribed for heart failure (HF) may be in-
fluenced by demographic and/or clinical characteristics. Thus, subgroup anal-
ysis is routinely performed in clinical trials to test the general applicability of
results. In the Valsartan Heart Failure Trial (Val-HeFT), which compared the
angiotensin receptor blocker valsartan to placebo. Valsartan reduced the pri-
mary morbidity/mortality endpoint with concordant reductions in subgroups
based on patient characteristics. (Cohn & Tognoni, NEJM 2001).
Aims: Here we analyze the efficacy of valsartan on the secondary endpoints of
1st non-fatal morbid (NFM) event (defined as sudden death with resuscitation,
therapy for HF, or HF hospitalization), 1st HF hospitalization, and cardiovascular
death within non-predefined subgroups based on age, gender, NYHA class,
coronary heart disease (CHD) etiology, left ventricular ejection fraction (LVEF),
LV internal diastolic diameter (LVIDdj dnd history of diabetes.
Methods: 5010 patients with mild to moderate HF were randomized to receive
either valsartan (force-titrated to 160 mg bid) or placebo in addition to their
standard HF therapy. The effect of treatment on the secondary endpoints was
evaluated using Cox regression analysis for risk ratio (RR) and log rank test for
P-value.
Results: Statistically significant treatment differences and reduced risks of
NFM event were observed with valsartan compared to placebo irrespective
of age (>=65 years: RR=0.712, p<0.001; <65 years: RR=0.739, p=0.009),
gender (Male: RR=0.717, p<0.001; Female: RR=0.742, p=0.013), NYHA class
(I-Ii: RR=0.701, p=0.001; III-IV: 0.742, p=0.001), CHD etiology (yes: RR=0.788,
p=0.007; no: RR=0.643, p<0.001) and LVEF (< 27%: RR=0.742, p=0.001; >=
27%: RR=0.707, p=0.001). The RR did favor valsartan in the subgroups of pa-
tients with diabetes (RR=0.870, pp=0.281) or LVIDD <3.57 cm/m 2 (RR=0.872,
p=0.234) but these differences were not significant as they were in patients
without diabetes (RR=0.661, p<0.001) or LVIDD>=3.57cm/m 2 (RR=0.634,
p<0.001). Similar results were found for 1st HF hospitalization. Valsartan did
not significantly reduce the risk of cardiovascular death for any of the subgroups
examined.
Conclusions: Valsartan treatment shows consistent reductions in the risk of
NFM event and 1st HF hospitalization across patient subgroups.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



328	 Calcium and signal transduction

CALCIUM AND SIGNAL TRANSDUCTION

P1724 Afterload-induced diastolic disfunction, SERCA2a
and PLB gene expression in the development of heart
failure

J. Correia-Pinto, R. Roncon-Albuquerque Jrl, H. K6gIer 2 ,

T. Henriques-Coelho 1 , O. Hartmann 2 , O.E. Brodde 3 , G. Hasenfuss 2 ,

A.F. Leite-Moreira' . 'Faculty of Medicine, Physiology Dept., Porto, Portugal;
2 Georg August University Gottingen, Cardiology and Pneumology, Gottingen,
Germany; 3Martin Luther University of Halle, Pharmacology and Toxicology,
Halle, Germany

Load dependence of diastolic function and gene expression of sarcoplasmic
reticulum calcium ATPase (SERCA2a) and phospholamban (PLB) were evalu-
ated in the development of heart failure.
The study was carried in the monocrotaline (MCT) model of pulmonary hyper-
tension. Eighteen Wistar rats (10 weeks) were divided to receive either an ip
injection of 60 mg/kg of MCT (MCT group; n=8) or a similar volume of the ve-
hicle (Ctrl group; n=10). Four weeks later the rats were instrumented to record
left ventricular (LV) pressure and septal-free wall diameter. Beat-to-beat aortic
constrictions increased LV pressure from baseline up to isovolumetric. Effects
of afterload on relaxation rate were assessed by the % changes in the time con-
stant Tau, while its effects on diastolic function were evaluated by the position
of the end-diastolic pressure-diameter (ED-PD) relation. An additional set of
animals (n=1 6; 10 weeks) was divided to receive either a subcutaneous injec-
tion of 60 mg/kg of monocrotaline (MCT group; n=8) or a similar volume of the
vehicle (Ctrl group; n=8). After 3 weeks, RV free wall samples were collected
for SERCA2a and PLB mRNA quantification by RT-PCR using calsequestrin
(CSQ) as the house-keeping gene. Results: mean±SEM, p<0.05.
In response to aortic constrictions LV pressure increased, in the Ctrl group, from
95±7 mmHg at baseline to 180±6 and 202±7 mmHg in the afterloaded and
isovolumetric beats, while in the MCT group it increased from 102±10 mmHg
to 181±6 and 206±7 mmHg (p=ns, Ctrl vs. MCT). Tau decreased 25±6% in
the afterloaded beats and remained similar in the isovolumetric beats, in the
Ctrl group, whereas, in the MCT group Tau increased 24±7% and 49±6%
in the afterloaded and isovolumetric beats, respectively. The position of the
ED-PD relation was not affected by afterload in the Ctrl group, but it was up-
ward shifted in the MCT group by 1.5±0.6 and 5.2±0.5 mmHg in the after-
loaded and isovolumetric beats, respectively. In the MCT group there was a
downregulation of RV SERCA2a and PLB mRNA levels, expressed by de-
creased SERCA2a/CSQ (0,52±0,03 Ctrl vs. 0,24±0,03 MCT) and PLB/CSQ
(0,90±0,11 Ctrl vs. 0,48±0,06 MCT) ratios. SERCA2a/PLB ratio was not af-
fected by MCT treatment.
Afterload induced diastolic dysfunction was observed only in the MCT group.
Downregulation of SERCA2a and PLB mRNA suggests that afterload-induced
diastolic dysfunction might be related to impaired sarcoplasmic calcium reup-
take during relaxation. Afterload-induced diastolic dysfunction and impaired
calcium handling were, therefore, observed prior to systolic function distur-
bances.

P1725 S100A1 gene transfer augments Frank -Starling
mechanism, Cat and 0-adrenergic response in
engineered heart tissue (EHT)

S.T. Pleger', J. Lindenkampl, E.K. Lbfflerl, P. Most, T. Eschenhagen 2 ,

W.J. Koch 3 , H.A. Katus 1 , A. Remppis 1 . 1 University of Luebeck, Internal
Medicine ll, Luebeck, Germany; 2 lnstitute of Pharmacology, University of
Erlangen, Erlangen, Germany; 3Duke University Medical Center, Department
of Surgery, Durham, United States of America

Background: Heart failure, characterized by impaired contractile performance
and loss of contractile mass is associated with down-regulation of the Cat+
binding protein S100A1 protein. As cardiac tissue engineering is an emerg-
ing field which offers new perspectives for tissue replacement therapy, we
assessed the effect of gene-transfer of the recently identified novel inotropic
factor S100A1 in engineered heart tissue (EHT) which displays characteris-
tic contractile properties of differentiated myocardium. S1 00A1 -supplemented
EHT's allowed us to elucidate the impact of S100A1 on (a) length-dependent
force-development (Frank-Starling), (b) extracellular Ca 21 -stimulated force-
generation (Ca2+-treppe) and (c) P-adrenergic response.
Methods and Results: Lattice EHT's from neonatal rat cardiomyocytes and
S1 00A1 -adenovirus (SV) were generated according to standard protocols while
an adenovirus devoid of S100A1 cDNA served as control (CV). Isometric force
of adenovirally transfected EHT's (SV=8 and CV=13; MOI 10 PFU) was mea-
sured 12 days after gene transfer at 2 Hz, 37°C and pH 7.4. Western-Blot
analysis confirmed a 5-fold S100A1 protein overexpression in SV transfected
EHT's (n=4; P<0.01) that caused a significant increase of length-dependent
maximal isometric force compared to control (mN/mm 2 ; SV 0.37±0.04 vs.
CV 0.23±0.03; P<0.03). In addition, S100A1 overexpression enhanced both
maximal [Ca2+]e -stimulated force-generation by +57% (P<0.03) and [Ca2+]e

sensitivity of EHT's (EC50% [Ca 2*]8 , mM; SV 0.21±0.03 vs. CV 0.33±0.04;
P<0.03). Moreover, the S100A1-mediated gain in basal contractility was pre-
served throughout a series of isoproterenol interventions (10-9-10-6 M).
Conclusion: Our study clearly demonstrates that S100A1 gene-transfer in
EHT is feasible and augments EHT contractile performance. S100A1 over-
expression improved (a) length-dependent force-development (Frank-Starling
mechanism), (b) extracellular Cat+-stimulated force-generation (Ca 2+-treppe)
and (c) li-adrenergic response. Thus, as S100A1 has recently been identified
as a novel inotropic regulator of cardiac contractility, our study provides further
insight into S100A1 effects on cardiac contractility while S100A1-supplemented
EHT's may provide an interesting tool for cardiac-tissue replacement therapy.

P1726 J The sarcoplasmic reticulum Cat-load is increased in
human failing myocardium by protein kinase
A-dependent stimulation

K. Brixius, D. Keller-Bartel, A. Wollmer, B. Bolck, R.H.G. Schwinger. Clinic /11 of
Internal Medicine, Lab. of Muscle Res.& Mol. Cardiology, Cologne, Germany

In human heart failure the activity of the sarcoplasmic reticulum Ca-ATPase
has been shown to be reduced, which may be, at least partly, due to a re-
duced phosphorylation of phospholamban. The present study investigated the
functional consequences of reduced SERCA 2a activity in human myocardium.
As the Na/Ca exchanger may partly compensate for reduced SERCA 2a-
activity in DCM, only DCM with reduced SERCA 2a-activity and normal Na/Ca
exchanger-activity were used.
Simultaneous measurements of the intracellular Ca-transient (fura-2 ratio
method) and force of contraction were performed in isolated ventricular mus-
cle strips from failing human myocardium (dilative cardiomyopathy, DCM, heart
transplants, n=6) in comparison to non-failing myocardium (rejected donor
hearts, NF, n=9) at increasing stimulation frequencies (0.5 to 3.0 Hz). In DCM,
diastolic [Ca2`], was increased and systolic [Ca 2']; was decreased as com-
pared to NF (0.5 Hz, diastolic [Ca 2+];: 134±27 vs. 73±33 nmol/L; systolic
[Ca2*];: 186±29 vs. 289±63 nmol/L). Only in NF, force and systolic [Ca2+];
frequency-dependently increased (p<0.05). To investigate whether the blunted
intracellular Ca-homeostasis in DCM was due to a dysregulation of the Ca-
uptake and/or Ca-release from the sarcoplasmic reticulum, the coffeine -
induced Ca-release was measured in saponine (5 mg/I, 30 min., 4°C) -skinned
fiber preparations in the presence and in the absence of protein kinase A (500
U/ml, 1 h, 20°C, pH 7.5) at constant Ca-loading conditions (pCa 7.0, 30s,
20°C,pH 7.0). Under basal conditions, there was no difference in the coffeine-
induced Ca-release as measured by the ratio coffeine-induced force over max-
imal Ca-induced (pCa 4.5) force (NF: 57±3%, DCM: 68±5%). After incuba-
tion in PKA, the ratio coffeine (25 mM)-induced force over maximal Ca-induced
force was increased in DCM (96±3%).
Conclusions: The impaired Ca/force-frequency relationship in human failing
myocardium may, at least partly, be due to an impaired function of SERCA 2a
accompanied by a reduced peak systolic as well as enhanced diastolic Ca-
level intracelluarly. Phosphorylation of Ser16-Plb in human failing myocardium
is able to improve Ca-release from the sarcoplasmic reticulum and may help to
restore the blunted force-frequency relationship in human failing myocardium.
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P1727 Baseline hypercontractility and disturbed Cat+
homeostasis in monocrotaline-induced right
ventricular hypertrophy of the rat

H. Kogler' , O. Hartmann', R. Roncon-Albuquerque 2 , P. Nguyen van',
K. Leineweber 3 , A. Leite-MoreiraI, O-E. Brodde 3 , G. Hasenfuss'. 'University
of Gottingen, Cardiology and Respiratory Care, Gottingen, Germany;
2University of Porto, Physiology, Porto, Portugal; 3 University of Halle,
Pharmacology and Toxicology, Halle, Germany

Background: Treatment of rats with the Crotalaria alkaloid monocrotaline
causes obliterative vasculitis of the lung arterioles which results in increased
pressure within the lung circulation and right ventricular (RV) hypertrophy. In
some of the animals heart failure develops. The consequences of this hyper-
trophy for RV myocardial contractility have not been studied in detail. Methods:
We examined at 37°C isometric twitches of intact RV trabeculae from rats in
the compensated phase of hypertrophy, 20 to 24 days after a single s.c. injec-
tion of 50mg/kg monocrotaline (MCT). Control animals were treated with saline.
mRNA expression levels were determined using quantitative rtPCR. Protein ex-
pression was analyzed using SOS-PAGE and Western blot. Results: Baseline
contractility at [Ca2+]o 1.25mM and 2Hz stimulation rate in MCT preparations
was enhanced by 174% compared to controls (P=0.006; n=8 each). In control
preparations, raising the stimulation rate resulted in a monotonous increase
in developed force, while in MCT preparations the force-frequency relationship
was negative, such that at a physiological rate of 5Hz no significant difference in
developed force was observed. Examination of the post-rest behavior in MCT
preparations compared to controls revealed a dramatic reduction in the abil-
ity of the sarcoplasmic reticulum (SR) to accumulate Cat* during rest inter-
vals exceeding a duration of 2s (P=0.01; n=8 controls, n=9 MCT). SR Cat+-
ATPase (SERCA2a) mRNA expression in MCT myocardium was reduced by
53% (P<0.001; n=8 each), while no significant change in the mRNA expression
levels of the sarcolemmal Na*/Ca2+ exchanger was observed. Maximum Cat`
activated tension was significantly enhanced in Triton X-100-permeabilized
MCT preparations (P = 0.013). While control RV myocardium expressed only
trace amounts of beta-myosin heavy chain (beta-MHC), 18% of total MHC was
present in the beta-isoform in MCT myocardium (P < 0.001). Conclusions:
Cat* homeostasis is substantially impaired in MCT myocardium, resembling
that found in other experimental hypertrophy models. A likely cause for this
behavior is the reduction in SERCA2a expression levels. Enhanced myofila-
ment Cat* responsiveness is probably the result of beta-MHC expression and
represents a potent compensatory mechanism which explains the baseline hy-
percontractility.

P1728 The mechanism of pyruvate in human failing
myocardium

C. Luers, D. von Lewinski, L.S. Maier, B. Pieske. University of Goettingen,
Cardiology and Pneumology Dept., Goettingen, Germany

Introduction: It is still controversial whether positive inotropic effects of pyru-
vate are Cat+-dependent or result from intracellular alkalosis with enhanced
Cat-responsiveness of myofilaments. We investigated the effects of pyruvate
on intracellular pH-changes and of sarcoplasmatic reticulum Caz+-content in
failing and non-failing human myocardium.
Methods: Isolated left ventricular trabeculae from non-failing (n=6) and fail-
ing human hearts (n=22) were electrically stimulated (basal stimulation rate
1 Hz, 370C, isometric contractions). A subgroup of muscles was loaded with
the fluorescent pH-indicator BCECF-AM (15µM for 45 min). Pyruvate (10 mM)
was added under steady-state conditions in bicarbonate-containing buffer. pHi,
rapid cooling contractures (RCC's as a measure of sarcoplasmatic reticulum
Cat* content) and force-parameters were recorded. pHi-signals after each ex-
periment were calibrated with the "high-K*-Nigericin"-method. Average values
are given as means ± SEM, analysed by the unpaired students t-test. Values
of p<0.05 were considered significant.
Results: Pyruvate increased force of contraction by 82±4% (p<0.05) and
RCC amplitudes by 51±3% (p<0.05; rF/rRCC=1.6) in non-failing human my-
ocardium. In failing human myocardium, developed force increased by 67±9%
(p<0.05) and RCC amplitudes increased by 29±1% (p<0.05; rF/rRCC=2.3).
In parallel, intracellular pH increased from 7.33±0.04 to 7.40±0.04 (p<0.05) in
failing human myocardium.
Conclusion: 1. In isolated human myocardium pyruvate induces a Caz+-
dependent and pH-dependent positive inotropic effect. 2. In failing human my-
ocardium the inotropic response was only slightly reduced despite a clear re-
duction in RCC potentiation. Therefore, intracellular alkalinization may repre-
sent a major inotropic mechanism of pyruvate in failing human myocardium.

DIASTOLIC FUNCTION IN HEART FAILURE

P1729 Lean body mass rather than diastolic function
predicts exercise capacity in normal older individuals

H C. Oxenham', G.D. Gamble', J. Aoina 2 , K.L. McFarlane 2 , J.C. Baldi 2 ,

I. Reid 3 , R.N. Doughty', N. Sharpe'. 'Cardiovascular Research, 2Dept. of
Exercise and Sports Science, 3Division of Medicine, Auckland, University of
Auckland, New Zealand

The most commonly used measure of aerobic capacity is maximum oxy-
gen consumption during exercise, expressed as millilitres of oxygen per kilo-
gram body weight per minute. Factors that limit maximum exercise capacity,
(VO2max) in normal subjects remain disputed. Previous studies have sug-
gested that left ventricular diastolic performance contributes significantly, whilst
skeletal muscle mass has been shown to be an independent predictor in sub-
jects with heart failure.
Aim The relative contributions of left ventricular diastolic function, anthropo-
metric variables and resting cardiovascular function to VO2max measured in
millilitres per minute were evaluated in 63 healthy, sedentary volunteers using
a variety of iterative multiple regression techniques.
Methods VO2max was quantified by respiratory gas analysis during treadmill
exercise. It was defined as a plateau in oxygen uptake despite increasing work-
load, attainment of age-predicted maximum heart rate and a respiratory ex-
change ratio greater than 1.1. Diastolic function was assessed by measuring
Doppler transmitral flow, (E and A velocities) and tissue Doppler imaging of the
mitral annulus (E' velocity). Lean body mass was measured using total body
dual energy X-ray absorptiometry (DEXA).
Results The subjects had no evidence of cardiovascular disease and had a
mean age of 67 years, (range 60-79). Mean BMI was 25.4(± 3.4) and 57% were
women. Mean VO2max was 1880 ml/min (range 927 to 3063). In the univariate
analysis the only diastolic variable to be positively correlated with VO2max was
E/A, p = 0.0035. However, in the multiple regression analysis, lean body mass
was the most significant independent predictor of VO2max, explaining 54% of
the variance, p< 0.0001. Maximum workload (METS) accounted for an addi-
tional 11% of the variance, p = 0.0002, BMI for 7% of the variance, p = 0.0004
and pulse 4%, p = 0.0055.
Conclusions These data suggest that lean body mass is a stronger indepen-
dent predictor of exercise capacity than diastolic function and other anthropo-
morphic or resting haemodynamic variables. Correcting absolute V02 for skele-
tal muscle mass rather than body weight may therefore enhance the value of
VO2max in defining functional status.
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P1730 Age-related intramyocardial patterns during diastole
in healthy subjects. Analysis with color M-mode
Doppler tissue imaging

E. Perez', M.A. Garcia Fernandez 2 , M. Desco 3 , M.J. Ledesma 4 ,

M. Carazo 2 , J.C. Antoranz 5 , M. Moreno 2 , A. Santos°. 'Majadahonda, Spain;
'Hospital General Gregorio Maranon, Cardiology Dept., Madrid; 3HGU
Gregorio Maranon, Cardiology Dept., Madrid; 4 Polytechnic University, Madrid;
5 UNED, Mathematical Physics and fluids, Madrid, Spain

Anatomical changes take place across the left ventricle myocardial wall in the
aging heart, with preferential effects in the subendocardium. The aim of this
study is to analyse functional correlates of these findings studying the relation
of spatial distribution of myocardial velocities (MV) and myocardial velocity gra-
dients (MVG) during diastole with age with color M-mode Doppler Tissue imag-
ing (DTI). Sixty-six healthy subjects, no hypertensive nor diabetic were studied
with DTI. Mean age was 42±20 yo. Postprocessing of images was accom-
plished with propietary software that allows division of myocardial wall in three
layers:endo (End), meso (Mes) and epicardium (Epi). MV of all layers and MVG
time curves were obtained. Early and late diastolic peak MV were identified.
Results: Peak protodiastolic MV decreased with age in the three layers. Corre-
lation with age was stronger in End (r=0.77, b= 0.135±0.017, p=0.0005) than
in Mes and Epi (r=0.62, b=0.088±0.016, p=0.0005 and r=0.5 b=0.053±0.013,
p=0.0001), and was comparable to that observed between protodiastolic MVG
and age (r=0.82, b=0.122±0.013 p=0.0001). Peak telediastolic MV and teledi-
astolic MVG increased in the three layers (r=0.70 p=0.0005, r=0.68 p=0.0005
and 0.64 p=0.0005 in End, Mes and Epi). Correlation of DTI parameters and
mitral flow data was also studied, obtaining an excellent correlation between
protodiastolic peak mitral flow and peak protodiastolic endocardial MV (r=0.79,
p=0.0005).

Protodiastolic endocardial velocities.

Conclusions: Functional changes in diastolic function related to aging are
mainly located in the subendocardium. Protodiastolic endocardial peak MV also
showed a high correlation with protodiastolic peak mitral flow confirming that
early relaxation depends on the correct performance of subendocardium.

P1731 Body fat mass is a strong predictor of left ventricular
diastolic dysfunction: results from a Doppler
echocardiographic based survey of a population
sample

M. Fischer', A. Baessler', C. Hengstenberg', M. Muscholl', A. Doering',
H.W. Hense 3 , G.A.J. Riegger' , H. Schunkert' . t University of Regensburg,
Medical Department II, Regensburg, Germany; 2 GSF Institute, Munich,
Germany; 3 Institute for Epidemiology, Muenster, Germany

An elevated body mass index is associated with a higher prevalence of left
ventricular diastolic dysfunction (LVDD). However, it is unclear whether this
risk is due to an elevated body fat mass or an elevated fat free mass. Thus,
we correlated fat mass with parameters of diastolic dysfunction in a population
sample of 1366 men and women aged 25 to 74 years. Left ventricular diastolic
function was evaluated echocardiographically (early [E wave] and late [A wave]
left ventricular filling as well as isovolumic relaxation). LVDD was defined as
proposed by the European Study Group on Diastolic Heart Failure, which
allowed adaption of the upper limit for the isovolumic relaxation time and the
lower limit for the E/A ratio with increasing age. Fat mass (fat) was determined
by bioelectrical impedance analysis and indexed to body weight and body
height squared, respectively. In men and in women the E/A ratio decreased and
the isovolumic relaxation time (IVRT) increased dramatically with increasing
fat/weight and fat/height squared (p<0.0001). As a consequence, the crude
prevalence of LVDD increased from 6% in individuals in the lowest quartile of
fat mass distribution to 16% in individuals beyond the 75% quartile. In both men
and women fat mass indices were also correlated with systolic and diastolic
blood pressure as well as left ventricular mass. In multivariate analysis, fat
mass indexed by weight or height squared could be confirmed as strong inde-
pendent predictor of an elevated prevalence of LVDD in women (10% increase
of risk per 1% higher fat/weight%, OR=1.102 [1.043-1.164], p<0.0006). In men,
the strong relation between elevated fat mass and LVDD was largely related
to concomitant hypertension and LV hypertrophy. In conclusion, body fat mass
is a strong independent predictor of diastolic dysfunction in women. In men,
fat mass is related with systolic and diastolic blood pressure, as well as left
ventricular hypertrophy and, therefore, affects diastolic function "only" indirectly.

P1732 The clinical problem of heart failure with preserved
systolic function - a study of incident heart failure
presenting in the community

M.D. Thomas', K.F. Foxe, D.A. Wood 2 , J.S.R. Gibbs 2 , A.J.S. Coats 2 ,

M.Y. Henein 2 , P. Poole-Wilson 2 , G.C. Sutton 2 . ' London, United Kingdom;
2National Heart & Lung Institute, Imperial College School of Medicine,
London, United Kingdom

Background: The clinical syndrome of heart failure (HF) is usually due to a
reduction in systolic function (SHF) although HF can occur when systolic func-
tion is preserved. If diastolic dysfunction is present the diagnosis of diastolic
heart failure (DHF) is then made, although the syndrome of HF can occur with
normal systolic and diastolic function.
Methods: One hundred and seventy four consecutive patients with suspected
HF referred to a rapid access heart failure clinic (RAHFC) were assessed by
history, examination, ECG, CXR, B-type natriuretic peptide (BNP) assay and
standard transthoracic echocardiogram (TTE). A panel of 3 cardiologists met
to review all cases and determined whether the European Society of Cardi-
ology (ESC) clinical definitions of either systolic or diastolic HF were fulfilled.
Those with normal systolic function (ejection fraction >45%) underwent de-
tailed echocardiography measuring diastolic parameters and where appropri-
ate dobutamine stress echo and cardio-pulmonary exercise testing.
Results: Of the 174 patients (median age 72, range 31-90) 36 (21%) were
classified by the panel as SHF. A further 49 (28%) had symptoms or signs of
HF with objective evidence of a cardiac abnormality. Of these, 21 (12%) had
diastolic abnormalities according to ESC criteria. The remaining 28 (16%) had
neither systolic nor diastolic abnormalities. There was poor correlation between
BNP levels, MVO2 and echocardiographic findings between the three groups.
Conclusions: Over half of all cases considered to have HF according to ESC
definitions had preserved systolic function. Only half of these cases had DHF
on expert review and only two thirds of them had confirmatory evidence of HF
with abnormal BNP or MVO2. An ESC definition of HF with preserved systolic
function is required which takes account of clinical, biochemical and physiolog-
ical criteria.

P1733 The occurrence of left ventricular isolated diastolic
dysfunction assessed by Doppler-flow derived
parameters in 647 individuals aged 50 to 89

F. Pedersen', I. Raymond', L.H. Madsen', J. Mehlsen 2 , D. Atar' ,
P. Hildebrandt'. 'Frederiksberg University Hospital, Department of
Cardiology-Endocrinology, Frederiksberg, Copenhagen, Denmark,,
2Frederiksberg University Hospital, Department of Clinical Physiology,
Copenhagen, Denmark

Background: While comprehensive evidence exists about the prevalence of
left ventricular (LV) systolic dysfunction, very scarce data have been published
about the occurrence of heart failure on the basis of isolated diastolic dysfunc-
tion.
Objectives: To assess the occurrence of LV diastolic dysfunction measured by
Doppler-flow derived parameters in an elderly population aged 50 to 89 years
in which LV systolic function is preserved.
Methods: A total of 647 subjects (382 female and 265 male, median age 66
years) participated in this cross sectional survey. The study population was
recruited from general practitioners and was stratified to include a minimum
of 150 persons in each age decade stratum (in the age group 80-89 years,
N=100). Each participant answered a heart failure questionnaire, and a clinical
examination and an echocardiography were performed. Exclusion criteria were
an LV ejection fraction <50% or atrial fibrillation.
Results: Using age- and gender-specific cut-off values for normality of E/A-
ratio and deceleration time (DT) as recently published in The Tromso Study,
the occurrence of impaired relaxation was 2.7% (95% Cl: 1.5-4.1%). However,
when fixed cut-off values for subjects above the age of 50 as recommended in
the guidelines of 'The European Study Group on Diastolic Heart Failure' were
utilized, the corresponding prevalence was 0.5% (95% Cl: 0-1.0%). Further-
more, in a subpopulation of 166 participants (mean age 74 + 8 years), the
occurrence of pseudonormal filling pattern defined by E/A-ratio between 1.0
and 2.0 and peak E/flow propagation velocity (Vp) >1.5 was 3.6% (95% Cl:
0.8-6.4%). About 1/3 of subjects with diastolic dysfunction had complaints of
dyspnea.
Conclusion: In this age-controlled population study the occurrence of impaired
relaxation as assessed by state-of-the-art Doppler-flow derived parameters
was lower using fixed cut-off values for normality of E/A-ratio and DT (preva-
lence 0.5%) than age- and gender-specific cut-off values (prevalence 2.7%).
The occurrence of pseudonormal filling pattern was 3.6%. When correlating
these findings to the symptoms reported, only 1/3 of subjects with diastolic dys-
function had complaints of dyspnea. These findings suggest that either diastolic
dysfunction is often asymptomatic, or that Doppler-flow derived parameters as
a diagnostic method for diastolic dysfunction have a low specificity when used
as a screening tool in the general population.
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P1734 Significance of early and atrial wave propagation
velocity for the differentiation of normal and
pseudonormal mitral filling pattern

K. Wierzbowska, J. Drozdz, P. Wejner-Mik, M. Krzeminska-Pakula,
J. D. Kasprzak. Medical University of Lodz, Cardiology Dept., Lodz, Poland

Purpose: The assessment of diastolic function limited to mitral inflow pattern
analysis is often ambiguous. The occurrence of pseudonormalization requires
the incorporation of other parameters for correct diagnosis. We aimed to com-
pare propagation velocity of mitral E and A wave (Ep, Ap) between patients
with normal and pseudonormal mitral inflow pattern and to determine optimal
cut-off values of Ep and Ap for their differentiation.
Methods: We studied 160 patients (60 after myocardial infarction, 50 with
proved coronary artery disease and 50 healthy persons) by transthoracic echo-
cardiography with comprehensive assessment of diastolic function. The sub-
group of patients with E/A ratio between 1 and 2, were divided into normal
and pseudonormal mitral inflow group according to classic, age adjusted nor-
mal values of E wave deceleration time. Ep and Ap were measured in color
Doppler M-mode from apical 4-chamber view. Different cutoff values of Ep and
Ap for predicting severe diastolic dysfunction were tested.
Results: In pseudonormal group Ep and Ap differed from that measured in
persons with normal filling: 27±14 vs 46±9 cm/s, p<0,0001 and 36±13 cm/s
vs 42±10 cm/s, p<0,05. For Ep value below or equal 45 cm/s sensitivity, speci-
ficity, positive predictive value, negative predictive value and accuracy for the
detection of increased filling pressures (pseudonormal pattern) were: 89%,
54%, 41%, 93%, 63%. For Ep value below or equal 40 cm/s: 83%, 76%, 56%,
93%, 78% respectively and for cutoff 35 cm/s these values were: 83%, 88%,
71%, 94%, 87%.
Ap below or equal 40 cm/s yielded respective values of: 72%, 48%, 33%, 83%,
54%. Ap lower than 35 cm/s: 44%, 70%, 35%, 78%, 63%, Ap lower than 30
cm/s: 39%, 86%, 50%, 80%, 74%. For cutoff value 25 cm/s these values were:
28%,98%,83%,79%,79%.
For Ep lower than 35 cm/s we have 3 false negative and 6 false positive results.
In false negative there was not Ap below 40 cm/s and in false positive there was
not Ap below 30 cm/s. Respective values were: false negative Ep: 55,45,60,
Ap:67,40,37, false positive Ep: 32,23,35,35,30,31, Ap: 55,34,45,32,40,48. -
Conclusions: Ep allows accurate differentiation of normal and pseudonormal
mitral flow pattern. However cutoff values lower than commonly recomended 45
cm/s offer better accuracy, with threshold of 35 cm/s being the optimal criterion.
Ap is a specific new parameter with high positive and negative predictive value
at cut-off 25 cm/s.

P1735 The effects of exercise training on diastolic function
in older people: a randomised controlled trial

H C. Oxenham', R.N. Doughty 2 , J.C. Baldi 3 , K.L. McFarlane 3 , J. Aoina 3 ,

H.J. Walsh 2 , G.D. Gamble 2 , N. Sharpe 2 . ICardiovascularResearch,
Auckland, New Zealand,. 2 University of Auckland, Cardiovascular Research,
Auckland, New Zealand,, 3 LIniversity of Auckland, Dept of Exercise and Sports
Science, Auckland, New Zealand

Advancing age is associated with significant changes in diastolic function in
most healthy individuals. These changes are less marked in master athletes
but their permanence and significance in older people is unclear. Studies as-
sessing the effect of exercise training on diastolic function have previously been
non-randomised or were in animal models. A randomised controlled trial was
therefore performed to assess the effects of exercise training on diastolic func-
tion in older people.
Following screening to exclude cardiovascular disease, sedentary volunteers
aged 60 to 80 years were randomised to either control or exercise groups.
Exercise training consisted of 3 supervised exercise sessions per week for 6
months. The control group maintained pre-randomisation activity levels. Dias-
tolic function was evaluated at baseline and 6 months by measuring Doppler
transmitral flow (E and A velocities) and tissue Doppler imaging of the mitral
annulus (E' velocity). Body composition was assessed using DEXA imaging
and VO2max measured with maximal treadmill testing. Group comparison of
parameter changes over the 6-month period was performed.
63 subjects were enrolled in the trial, mean age 67 years (range 60-79), 57%
were female. Despite a 13% drop out rate in the exercise group, there was a
significant increase in VO2max compared to the control group after 6 months
(Table). Trends towards a reduction in heart rate, blood pressure, triglycerides
and total body fat and an increase in HDL concentration were noted in the
exercise group. However, there were no significant differences in any parameter
of diastolic function between the groups (table).

Changes in diastolic parameters

Control Intervention 2p

Change in VO2max (ml/kg/min) -0.5 (3.7) +4.5 (4.7) 0.0001
Change in E/A -0.03 (0.2) 0.01 (0.2) 0.78
Change in E' (cm/sec) 0.28 (2.0) 0.48 (1.7) 0.71
Change in E/E'	 0.28 (2.0)	 0,11 (1.7)	 0.64

Conclusions Significant improvements in fitness can be achieved in sedentary
elderly volunteers after 6 months of exercise training. Despite this, no statisti-
cally significant changes in diastolic function were identified. These data sug-
gest that exercise training does not significantly alter diastolic function in elderly
subjects.

NEURO-HORMONAL CONTROL MECHANISMS IN HEART
FAILURE

P1736 Skeletal muscle reflex in heart failure patients: role of
serum hydrogen

A.C. Scott', R. Wensel', D.H. Davos', P. Georgiadou', A.J.S. Coats',
M. Piepoli 1 . 1 Imperial College School of Medicine, Cardiac Medicine, London,
United Kingdom; 2Piacenza, Italy

Background: The overactivity of muscle ergoreceptors (intra-muscular affer-
ents sensitive to metabolites produced by muscle work) may be responsible
for the abnormal reflex responses to exercise and for the genesis of symptoms
of exercise intolerance in chronic heart failure (CHF). By using interventional
methods we sought to identify the role of H*, K*, lactate and peripheral haemo-
dynamics on ergoreflex overactivation.
Methods: 10 stable CHF patients (67.9±2.5 years, peakVO2 16.3±1.2
ml/kg/min) and 10 age and sex-matched healthy subjects were studied. The
ergoreflex contribution to ventilation was assessed by post handgrip regional
circulatory occlusion (PH-RCO) and computed as the difference in ventilation
between PH-RCO and a control run without PHRCO. This test was performed
on 6 separate occasions. On each occasion a different chemical was infused
(insulin, sodium nitroprusside, sodium bicarbonate, dopamine, saline) or a 36-
hour glucose free diet was undertaken before the test. During all stages of the
protocol, the local muscular blood effluent concentrations of H*, K*, glucose
and lactate were assessed.
Results: Patients vs. normals had a ventilatory ergoreflex effect on the ven-
tilatory response during the saline infusions (6.7±2.3 Umin v -0.1±0.5 Umin,
p<0.01). The only intervention to significantly lower the ergoreflex was sodium
bicarbonate (0.4±0.3 Umin v -0.2±0.4 Umin on saline, p=NS), which also re-
duced H* concentration during exercise.
Conclusion: A reduction of the serum H* concentration by infusion of sodium
bicarbonate abolishes the increased ergoreceptor activity in CHF patients. This
suggests that H* is either a direct mediator or a trigger of such a mediator of
the ergoreflex.

P1737 Paradoxical effect of isoprenaline infusion

B. brembilla-perrot, M. nippert, A.C. vangon, D. beurrier, P. houriez,
O. claudon, C. suty-selton. CHU de Brabois, Cardiologie, Vandoeuvre, France

Isoprenaline is a beta adrenergic drug used to increase the heart rate and
during electrophysiologic study to facilitate the induction of supraventricular and
ventricular tachycardias. The purpose of the study was to know the significance
of a paradoxical bradycardia induced by isoprenaline infusion.
Methods: electrophysiologic study was performed for the evaluation of tachy-
cardias or dizziness/syncope in 678 patients aged from 15 to 85 years. The
study was negative in the basal state; the study was repeated after isoprenaline
infusion (20/50 µg).
Results: in most of the patients this perfusion increased the heart rate up to
100/140 beats/min. A bradycardia was noted in 35 patients (5%): 1) Sinus or
junctional bradycardia (< 65/min) occurred in 28 pts, aged 15 to 70 years;
25 of them were studied for unexplained syncope; 6 of these patients had a
hypertrophic cardiomyopathy; 1 of them developed bradycardia-related atrial
fibrillation; other patients had no arrhythmia; 4 young patients (<50 years)
were asymptomatic and studied for ventricular or supraventricular tachycar-
dia. 2) Seven other patients developed a second degree AV block which was
suprahisian in 3 patients and infrahisian in 4 patients; all patients were studied
for exercise-related syncope and AV block was reproduced by ajmaline testing.
Isoprenaline has revealed an organic conduction disturbance.
In conclusion the occurrence of paradoxical bradycardia is a rare finding during
isoprenaline infusion (5%); it can be without clinical significance in young pa-
tients, but was rare (0.5% of the testings). In remaining patients, sinus or junc-
tional bradycardia was associated with hypervagotonia and was more frequent
in patients with hypertrophic cardiomyopathy. The development of a second-
degree AV block was always pathological and associated with AV conduction
disturbances, which occurred spontaneously during exercise. Isoprenaline infu-
sion is a simple means to detect organic AV conduction disturbance especially
in patients complaining of exercise-related dizziness/syncope.
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P173 Endothelins and myocardial fibrosis

F.J.A. Ramires, V.L. Nunes, M.K. Koike, F. Fernandes, C. Mady,
J.A.F. Ramires. University of Sao Paulo-Medical School, Heart Institute
(InCor), Sao Paulo, Brazil

The role of endothelins (ET) upon myocardial collagen deposition has been
widely studied. Despite of its vasoconstrictor effect ET may work as a mediator
of myocardial fibrosis. We investigated in vivo the role of ET on myocardial
fibrosis independently of its hemodynamic effects. 40 Wistar male rats were
divided into 4 groups: 1) control, 2) sham operated, 3) myocardial infarcted
(MI) and 4) MI plus SB20967OX (SB), 3mg/Kg bid (ip), an ET A/B blocker. MI
was created by LCA ligation and the animals were kept for 4 wk. We evaluated
the tail BP before, 2 wk and in the end of experiment. We also evaluated left
ventricular end diastolic pressure (LVEDP) before, right after MI and in the end
of the study. Interstitial collagen deposition (ICVF) of left and right ventricle (LV,
RV) and MI size (IS) were quantifieded by an image system analysis using a
picrosirius red stained tissue. We used ANOVA for statistical analysis. The MI
size was MI:43.1 ±3.1 and MI+SB 43.3 ±3.3 (p=0.9).
Results:

CONT SHAM MI MI+SB p

LVEDP (mmHg) before 6.1 5.0 6.9 8.0 ns
after 6.8* 5.2* 11.0 15.0 <0.05
4wk 5.8' 6.0* 11.6 11.7 <0.05

BP (mmHg) before 122 116 120 114 ns
after 128* 110 102 106 <0.05
4wk 123' 119' 102 103 <0.05

ICVF (%LV) 0.3 0.4 3.0' 1.3 <0.05
ICVF (%RV) 0.5 0.8 1.9' 0.9 <0.05

The ET A/B receptor blockade attenuated myocardial collagen accumulation
despite of hemodynamic effects or infarction size. It confirms in vivo that ET
stimulate directly myocardial fibrosis as a mediator peptide.

P1739 Left ventricular filling pattern and neurohumoral
activation in heart failure. Relationship to exercise
tolerance

F.I. Parthenakis', A.P. Patrianakos', G.F. Diakakis', H.E. Mavrakis',
D. Nikitovic 1 , M.0 Saatsaki 1 , P. E. Vardas 3 .'Heraklion University Hospital,
Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion University Hospital,
Clinical Chemistry - Biochemisty Dept., Heraklion, Greece; 3 Heraklion
University Hospital, Cardiology, Heraklion, Greece

Back ground: Heart Failure (HF) is characterized by increased cytokines and
natriuretic peptides circulating levels. Left Ventricular (LV) restrictive filling pat-
tern has been recognized as a predictor of a lower survival rate and reduced
cardiopulmonary exercise capacity (CPE) in these patients.
Objectives: The purpose of the study was to assess the relationship between
LV diastolic filling pattern, circulating proinflammatory cytokines and natriuretic
peptides levels and exercise tolerance in patients with Idiopathic Dilated car-
diomyopathy (IDC).
Methods: We analyzed circulating levels of Tumor necrosis factor-a (TNF-
a)and its receptors, sTNFr1 and sTNFr2, Interleukine-1 (IL-1) and -6 (IL-6),
and N-terminal -Atrial (ANP) and brain (BNP) natiuretic peptides by immunoas-
say, in 90 pts, age 56±12y, with angiographically proven IDC, functional NYHA
class II-III and LV ejection fraction 31±9%, in a clinically stable condition dur-
ing the last month. A complete Echocardiographic study and cardiopulmonary
exercise test with a Naughton Protocol was performed on all patients and max-
imal exercise duration and oxygen consumption at peak exercise (PVO2) were
calculated.
Results: According to Doppler transmitral early (Em) to late (Am) filling Veloc-
ity or Deceleration Em time (DIE) patients were divided into restrictive (E/A>2
or E/A=1-2 and DTE<14omsec, 35 patients) or non-restrictive (55 patients)
groups. There was no significant difference in LV dimensions or LV ejection
fraction between the two groups. The restrictive Group showed lower right ven-
tricular ejection fraction (EF)(34±1 0 vs 43±11%, p=0.01) and increased circu-
lating levels of IL-6 (6.8 ± 3.6 vs 3.8±2.8 pg/ml, p<0.001), sTNFr2 (4.09 ±1.6
vs 3.1 ±0.89 pg/ml, p=0.04), ANP (4± 0.7 vs 2.8±1.7 pg/ml, p=0.04) and BNP
(1.01± 0.24 vs 0.66 ± 0.33 pg/ml, p=0.03).
Exercise duration (471±243 vs 719±376 sec, p=0.01) and maximal oxygen
consumption at peak exercise (17.8±4.8 vs 22.2±6.2 ml/kgr/min, p=0.009)
were significantly reduced in restrictive compared to non-restrictive group.
A significant correlation between E/A ratio and IL-6 levels (r=0.29, p=0.01),
sTNFR2 levels (r=0.45, p=0.004), BNP (r=0.34, p=0.05), and PVO2 (r=-0.30,
p=0.02) was found. The IL-6 was independently associated with E/A ra-
tio(r=0.53, p=0.002.
Conclusions: The restrictive LV filling pattern is associated with increased
proinflammatory cytokines and natriuretic peptides levels and impaired exer-
cise tolerance in IDC. The increased LV end-diastolic pressures maybe respon-
sible for the increased neurohumoral activation in those patients.

P1740 Novel, systemic neutral endopeptidase and
endothelin converting enzyme inhibition in humans
using orally active, SLV 306

A. Seed', R. Kuc 2 , A. Davenport 2 , C. Hillier 3 , H. Essers 4 , J.J.V. McMurray'.
'University of Glasgow, CRI in Heart Failure, Glasgow; 2 University of
Cambridge, Cambridge; 3Caledonian University, Biomedical Sciences,
Glasgow, United Kingdom; 4 Solvay Pharmaceuticals, Weesp, Netherlands

Introduction: Simultaneous manipulation of several endogenous neurohu-
moral systems is a new and promising therapeutic approach. SLV 306, through
its active metabolite KC 12615, has dual neutral endopeptidase (NEP) and en-
dothelin converting enzyme (ECE) inhibiting activity in vitro. The aim of this
study was to demonstrate these actions in humans.
Methods: 13 healthy males, studied on 4 occasions, were randomised to
placebo or one of 3 doses of SLV 306. Each visit involved, taking a single dose
of SLV or placebo, supine rest (3 hours) and infusions of 8 and 12 pmol/kg/min
of big ET-1 (20 minutes each). Systolic and diastolic blood pressure (SBP,
DBP), ANP, big ET and its cleavage product through the action of ECE on big
ET-1, endothelin-1 (ET-1), were measured over 4 hours.
Results: Mean peak changes in SBP (mmHg) after the second big ET-1 infu-
sion were:19.4 (placebo),16.5 (dose 1),14.6 (dose 2),12.9 (dose 3) (P<0.05).
The respective changes in DBP were 16.2, 14.3, 12.0 and 11.4 (P<0.05). The
mean, placebo corrected, peptide changes following the second big ET-1 infu-
sion for doses 1, 2 and 3 were; ANP: 7, 11, 15 pg/mL (p<0.01), big ET-1: 33,
89, 121 fmol/mL (p<0.01) and ET-1: 0.95, 0.56, 0.02 fmol/mL. ET-1 levels did
not increase as would have been expected from a pure NEP-inhibitor, whereas
big ET levels were increased dose dependently in the SLV 306 groups com-
pared to placebo, indicating that the breakdown of big ET was inhibited. SLV
306 was well tolerated.
Conclusions: This is the first demonstration in humans of both systemic ECE
and NEP inhibition. SLV 306, the lead orally active agent in this new class of
combined metalloprotease inhibitors, may have therapeutic potential in hyper-
tension and heart failure.

P1741 Sympathetic nerve activity restrains vasodilatory
response during exercise in advanced heart failure
patients

M.J. NunesAlves 1 , M.U.P.B. Rondon 1 , A.C. Santos 1 , H.R. Middlekauff 2 ,

A.C. Pereira Barretto', E.M. Krieger', J.A.F. Ramires', C.E. Negrao 3 . 'Heart
Institute(InCor), Univ. of Sao Paulo Medical School, Sao Paulo, Brazil; 2 Univ.
of California, Dept. of Cardiology, Los Angeles, USA; 3 School of Physical and
Ed. Sports and, Heart Institute (InCor) Univ. Sao Paulo, Sao Paulo, Brazil

We tested the hypothesis that the resting and reflex abnormalities in vascular
tone in advanced heart failure patients (HF) are mediated by increased sym-
pathetic nerve activity. Sixteen HF (NYHA, CF= III/IV), and 16 normal con-
trols (NC) were studied. Blood flow was measured in the resting non-dominant
forearm with venous occlusion plethysmography at rest and during 3 minutes
of isometric exercise (30% MVC). Blood pressure was intra-arterially mea-
sured. Saline control (0.5mUmin), phentolamine (100mg/min), or bretylium
(2.5mg/min) or acetylcholine (0.64m/min) was infused into the brachial artery.
At rest, forearm vascular conductance (FVC) was lower in HF patients than
in NC [saline = 0.020±0.002 vs. 0.042±0.01 mL mmHg - ' min - ' (100mL) -1 ,
P<0.02)]. Phentolamine or phentolamine plus bretylium significantly increased
FVC in HF patients [saline vs. phentolamine (0.020±0.002 vs. 0.055±0.01,
P<0.0001), vs. phentolamine plus bretylium (0.057±0.01, P<0.0001)], and NC
[saline vs. phentolamine (0.042±0.01 vs. 0.086±0.02, P<0.0001) or vs. phen-
tolamine plus bretylium (0.10±0.02 mL mmHg - ' min - ' (100mL) - ' , P<0.001)]. At
rest, forearm vascular conductance (FVC) with acetylcholine was lower in HF
patients than in NC [acetylcholine = 0.059±0.003 vs. 0.188±0.025 mL mmHg - '
min' (100mL) - ' , P<0.01)]. During exercise with phentolamine or phentolamine
plus bretylium, the increase in FVC was significantly greater than during
saline in HF patients [saline vs. phentolamine (0.001±0.001 vs. 0.02±0.009,
P<0.02) or vs. phentolamine plus bretylium (0.022±0.008 mL mmHg - ' min- '
(100mL) -1 , P<0.01)], but no change was found with acetylcholine [saline vs.
acetylcholine (0.006±0.002 vs. 0.011± 0.004 mL mmHg min - ' (100mL) -1 ,
P<0.57)]. Furthermore, during exercise with saline or acetylcholine the in-
crease in FVC was lower in HF patients than in NC [saline = 0.006±0.002 vs.
0.16±0.053, P<0.02; acetylcholine= 0.011±0.004 vs. 020±0.069mL mmHg - '
min' (100mL)'' , P<0.002)], but not during exercise with phentolamine or phen-
tolamine plus bretylium [saline= 0.001±0.001 vs. 0.011±0.004, P<0.02; phen-
tolamine = 0.02±0.009 vs. 0.032±0.01, P<0.49; phentolamine plus bretylium =
0.022±0.009 vs. 0.03±0.01 mL mmHg 1 min - ' (100mL)- ', P<0.52)). Because
sympathetic blockade with phentolamine plus bretylium, in contrast to acetyl-
choline, dramatically increases FVC compared with saline control in HF pa-
tients, and rises FVC to similar levels than NC, we conclude that the increase
the sympathetic nerve activity explains, at least in part, the blunted vasodilatory
response during exercise in HF patients.
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P1742 Relative preservation of the renin -aldosterone system
in patients with type 2 diabetes and autonomic
neuropathy

E.A. Jarmuzewska 1 , A. Ghidoni 1 , A.A. Mangoni 2 . 1 Ospedale Maggiore,
University of Milan, Internal Medicine, Policlinico IRCCS, Milan, Italy,. 2 King's
College London, Health Care of the Elderly, London, United Kingdom

Objective: Autonomic neuropathy (AN) is a very serious and often overlooked
component of diabetic neuropathy, which is associated with a reduced 10-year
survival rate in type 2 diabetic patients (T2D). Although parasympathetic dys-
function usually antedates sympathetic failure in the natural history of AN, the
pathophysiologic mechanisms involved in the progression of AN in humans re-
main largely unknown. We addressed this issue by investigating the neurohor-
monal responses during sympathetic activation (orthostatism, 0) in subjects
with different degrees of AN.
Methods: Plasma noradrenaline (NA, pg/ml), adrenaline (A, pg/ml), renin activ-
ity (PRA, angiotensin I, ng/ml/h), and aldosterone (ALD, pg/ml) were measured
in the supine position (baseline) and after 2 and 20 min O in 4 groups: 10
healthy subjects (CTR, age 50±12 years, mean±SD), 9 T2D without AN (T2D,
58±7 years), 14 T2D with parasympathetic AN (T2D_PS, 56±4 years), and 7
T2D with sympathetic AN and postural hypotension (T2D_PH, 55±7 years).
Results: See table.

CTR T2D T2D_PS T2D_PH

NA baseline 181+29 177+84 191+73 103+21
NA 2 min 0 292+57*** 283+87*** 303+110*** 181+49**
NA 20 min O 430+154** 393+126*** 420+176*** 177+96
A baseline 32+12 27+11 22+12 18+11
A 2 min O 53+14*** 38+11" 28+20 23+12
A 20 min 0 64+20*" 49+14*** 37+20** 33+20**
PRA baseline 0.59+0.16 0.99+1.00 1.11+0.77 1.28+1.13
PRA 20 min 0 2.60+0.44*** 2.65+2.29** 2.51+2.68* 2.23+1.48**
ALD baseline 90+44 98+74 90+40 118+75
ALD 20 min O 229+56*** 163+62** 150+75*** 176+76*

Means+SD; *p<0.05, **p<0.01, ***p<0.001 vs. baseline

Conclusions: The results show a relative preservation of the renin-aldosterone
system (RAS) in advanced AN. By contrast, the impairment of adrenaline re-
sponse seems to antedate the onset of sympathetic failure whereas the im-
paired noradrenaline secretion represents a marker of T2D_PH. Although RAS
blocking agents may prevent the progression of diabetic neuropathy, their use
in advanced AN might potentially exacerbate PH as these patients are highly
RAS-dependent.

P1743 Neuroendocrine-mediated Induction of interleukin-6
in the heart

S. Rohrbach 1 , S. Engelhardt 2 , D.N. Muller 3 , R. Dechend 3 , J. Holtz,
K. Werdan 1 , M.J. Lohse 2 , U. Muller-Werdan t . tMartin-Luther-University
Halle, Department of Medicine Ill, Halle, Germany; 2 University of Wurzburg,
Institute of Pharmacology, Wurzburg, Germany; 3 Humboldt University,
Franz- Volhard-Clinic, Berlin, Germany; 4 Martin-Luther-University, Institute of
Pathophysiology, Halle, Germany

Background: In heart failure blood levels of both noradrenalin and several cy-
tokines among them IL-6 have been found to be chronically elevated, increas-
ing with the progression of the underlying disease. The source of these cy-
tokines as well as possible trigger mechanisms stimulating cytokine release
are not yet very well defined.
Methods and Results: IL-6 mRNA expression in left ventricular tissue from
patients with severe heart failure is increased compared to healthy donors.
Furthermore, transgenic mice with cardiac overexpression of betal-adrenergic
receptor and transgenic rats with overexpression of the human renin and an-
giotensinogen gene also demonstrated a significant increase in IL-6 mRNA
(RT-PCR, Northern blot). Therefore, we examined the putative link between
neurohormonal dysbalance with enhanced sympathetic tone and activated
renin-angiotensin-system (RAAS) and the release of IL-6 in rat neonatal car-
diomyocytes under stimulation with different alpha- and beta-adrenergic ag-
onists, angiotensin II or endothelin. The adrenergic agonists noradrenalin,
methoxamin or isoproterenol as well as angiotensin II and endothelin-1 sig-
nificantly enhanced IL-6 mRNA and protein expression and led to a IL-6 se-
cretion by neonatal cardiomyocytes into the medium. The maximal mRNA in-
duction was detectable after 3 hours, slowly declining within 48 hours after first
exposure. A rise in intracellular cAMP by incubation with dbc AMP strongly
induced IL-6 and phosphodiesterase inhibtion exaggerated isoproterenol- or

IL-6 expression in cardiomyocytes

	

control	 noradrenaline isoproterenol methoxamine angiotensin II endothelin

mRNA 1.08±0.02 1 . 93±0 . 02* 2 . 26±0 .29* 1 .84±0 . 10* 1 . 52±0 .06* 1.76±0.09
protein 119±31 299±37 325±66 205±54 256+57 301+35

noradrenaline 10µM, isoproterenol 10µM, methoxamine 5µM, angiotensin II 5µM, endothelia
0.5 FM, 12 h incubation, n=5 per group, * p<0.05 vs. control.

noradrenalin-mediated IL-6 release from cardiomyocytes.
Conclusion: Enhanced sympathetic tone and activated RAAS promote IL-6
release from cardiomyocytes, indicating a proinflammatory component of cate-
cholamine and RAAS action and a possible contribution of those mediators to
the elaboration of IL-6 in heart failure.

P1744 Prognostic power of neurohormones depends on the
mode of death in patients with chronic heart failure

R. Berger', M. Huelsmann 1 , K. Strecker 2 , A. Bojic 3 , B. Stanek', R. Pachert.
t University of Vienna, General Hospital, Dpt of Cardiology, Vienna, Austria;
2Ludwig Boltzmann Institute, Experimental Endocrinology, Vienna, Austria;
3Ludwig Boltzmann Institute, Cardiovascular Research, Vienna, Austria

Background: Due to increasing therapeutic progress, risk estimation of sud-
den death and pump failure is getting an important issue. We tested the prog-
nostic power of various neurohormones for prediction of sudden death and
pump failure, respectively, and combined the best prognostic markers of each
mode of death for a simple risk stratification schedule.
Methods: BNP, N-BNP, N-ANP and big endothelin levels, in addition to clini-
cal and hemodynamic variables, were obtained from 452 patients with a LVEF
<35%. For prediction of sudden death and pump failure, two multivariate anal-
yses were performed. Cut-off values were selected to define patients with low
and high risk of sudden death and pump failure, respectively.
Results: Up to 3 years, the only independent predictor of sudden death
was log BNP (P=0.0006), best independent predictor of pump failure was
log N-ANP (P=0.0001). Using Kaplan Meier analysis, significantly fewer pa-
tients with BNP<130pg/ml and N-ANP<6300fmol/ml (Group A) died sudden
(1%) compared to patients with BNP>130 and N-ANP<6300fmol/ml (Group B;
18%; P=0.0001) and patients with BNP>130fmol/ml and N-ANP>6300fmol/ml
(Group C; 19%; P=0.0001). Significantly more patients of Group C (34%) died
of pump failure compared to Group B (6%; P=0.0001) and Group A (0%;
P=0.0001).
Conclusion: Prognostic power of neurohormones depends on the mode of
death. The combined determination of BNP and N-ANP identifies 1) patients
with minimal risk of death (sudden 1%, pump failure 0%), 2) patients with el-
evated sudden death (18%) but low pump failure (6%) and 3) patients with
elevated sudden death (19%) and pump failure (34%) risk.

P1745 Fusion pattern of the transmitral flow in patients with
heart failure and sinus rhythm

R. Isnard 1 , F. Pousset 1 , A. Cachier 1 , O. Chafirovskaia 1 , A. Gackowski 1 ,

A. Carayon 2 , D. Thomas 1 , M. Komajda 1 . r Pitie-Salpetriere Hospital,
Cardiology Dept., Paris, France; 2 Pitie-Salpetriere Hospital, Biochemistry
Dept., Paris, France

A restrictive pattern of the transmitral flow has been shown to be associated
with high plasma brain natriuretic peptide (BNP) and poor prognosis in chronic
heart failure (CHF). However, little is known about the significance of a fusion
between the E and the A waves of the transmitral flow in patients with CHF and
sinus rhythm.
We studied 213 patients with chronic heart failure due to LV systolic dysfunc-
tion (EF < 45%); all patients were in stable conditions for at least 2 weeks; all
had a measurement of plasma BNP,(RIA) and an echocardiographic study. A
restrictive pattern was defined as EA ratio > 2 or 1 <E/A ratio<2 and a decel-
eration time of E < 130 ms. A non restrictive pattern was defined as E/A ratio
< 1 or 1 <E/A ratio< 2 and a deceleration time of E > 130 ms. A fusion pat-
tern was defined as an unique diastolic transmitral wave due to superimposed
E and A waves. Patients with atrial fibrillation were excluded. After a median
follow-up of 2 years, there were 31 deaths and 2 urgent cardiac transplanta-
tion. Patients with a fusion pattern had higher plasma concentrations of BNP
and a poorer prognosis than patients with restrictive and non restrictive pattern.
Among them, a widened QRS was observed in 18/31 (58%) and in patient with
normal QRS duration, the heart rate was > 90 bpm in 7/13.

Plasma BNP and mortality

Non restrictive (n=98) Restrictive (n=84) Fusion (n=31)

Plasma BNP (pg/ml) 120±146 214±199* 338± 262*$
One year Mortality 1% 8.6%* 33%*$

* p < 0.01 versus non restrictive; $ p< 0.01 versus restrictive

Thus, a fusion pattern of the transmitral flow is frequently associated with intra-
ventricular conduction disorders or an increased heart rate, and is a marker of
severity in patients with CHF in sinus rhythm.
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P1746 Correlation of plasma cardiotrophin-1 and exercise
derived prognostic indicators in chronic heart failure

S.G. Williams 1 , D.J. Wright 1 , J.P. Diesch 1 , Z. Khan 1 , R. O'Brien 2 , L.B. Tan',
L.L. Ng 2 . ' Leeds General Infirmary, Institute For Cardiovascular Research,
Leeds, United Kingdom; 'University of Leicester, Medicine and Therapeutics,
Leicester, United Kingdom

Cardiotrophin-1 (CT-1) a recently identified member of the interleukin (IL) 6
family of cytokines, elevated in the plasma of patients with chronic heart failure
(CHF), has previously been shown to correlate with echocardiographic markers
of left ventricular dysfunction. We examined the relationship between CT-1 and
indicators of exercise capacity in an unselected group of patients with CHF.
86 patients with CHF (mean age 56 years, 84% male, mean LVEF 36.8±2%)
and 10 healthy controls (mean age 52 years, 90% male) underwent cardiopul-
monary exercise testing with measurement of peak oxygen consumption (V02)
and peak cardiac power output (CPO), both strong predictors of prognosis. A
sample of venous blood was obtained and plasma CT-1 was determined using
a novel non-competitive two site immunoluminetric assay.
CT-1 levels were elevated in the CHF group (294.7±67.5 fmol/ml, mean±SEM)
compared with the control group (94.9±28.0 fmol/ml, P<0.008). In the CHF
group, there was significant negative correlation of log CT-1 with peak CPO (r
= -0.493, p<0.02), but not with peak V02 (r = 0.052, p=NS). There was no
significant correlation between CT-1 and exercise derived data in the healthy
control group.
Plasma levels of CT-1 correlated significantly with peak CPO, a strong prog-
nostic exercise derived parameter in CHF Whether CT-1 will have a predictive
prognostic power in CHF remains to be seen.

P1747 17-3-oestradiol in human myocardium: effects on
contractile function and intracellular calcium
handling

E. Bisping, A. Schnellinger, H. KBgler, B. Pieske. Georg-August Universitaet
Goeftingen, Department of Cardiology and Pneumology, Goettingen,
Germany

The heart is a target organ for 17-p-estradiol which has both genomic and non-
genomic effects. We investigated the effect of 17-p-estradiol on contractility and
intracellular calcium handling in isolated human myocardium.
Methods: Isolated ventricular muscle strips (n=40) from failing human hearts
(n=16). Electrical stimulation, 37°C, 1 Hz. Cumulative concentration-response
curves (0.1-100 µmol/I) without and with preincubation of a specific estradiol
receptor antagonist (ICI 182.780; 1 µmol/I). Additional experiments with a sin-
gle concentration (10 µmol/1) of estradiol. Simultaneous registration of force of
contraction and calcium transients (Aequorin method) or of sarcoplasmic retic-
ulum (SR) calcium content (rapid cooling contractures, RCC).
Results: Estradiol exerted concentration- dependent negative inotropic effects
(by maximally 64 ± 4% of basal value at 100 µmol/I; p<0.05). The IC50 was
8.2 ± 0.9 Rmol/I. ICI 182.780 shifted the concentration- response curve to the
right (IC50 for estradiol in the presence of ICI 182.780 was 12.4 ± 1.1 µmol/I,
p<0.05 vs. estradiol alone). The negative inotropic effects of estradiol (by 36
± 8% at 10 µmot/I) were associated with a proportional decrease in aequorin
light signal (by 38 ± 1%) and a decrease in the amplitude of RCCs (by 19 f
5%;  all p<0,05).
Conclusions: Estradiol exerts direct negative inotropic effects in failing human
myocardium. These effects are related to depressed intracellular Calcium tran-
sients and SR calcium content and at least in part mediated by specific estradiol
receptors.

CARDIAC AND VASCULAR ALTERATIONS IN
HYPERTENSION

P1748 Changes in geometric adaptation of the left ventricle
in hypertensive patients: do they have prognostic
significance ?

M. Muiesan, M. Salvetti, C. Monteduro, D. Rizzoni, M. Castellano, B. Bonzi,
S. Viola, E. Agabiti-Rosei. University of Brescia, Medical and Surgical
Sciences, Brescia, Italy

Objective: to evaluate the prognostic significance of left ventricular hypertro-
phy (LVH) regression or persistence as related to changes of LV geometric
patterns.
Patients and methods: Five-hundred-twenty-two consecutively seen uncom-
plicated hypertensive patients underwent baseline echocardiogram for LVMI
evaluation and 419 (237 M, 182 F, age range 18-71 years) repeated the
echocardiographic examination 2 to 18 years, *mean(SD): 6.2(4.4)*, after the
initial study. All but 65 patients received antihypertensive medication during the
follow up period. According to the presence of LVH (LVMI > 51 g/ m 2 7 in both
genders) at baseline and at the end of follow-up patients were divided in four
groups: with normal LV mass at both examinations (n 205), with regression of

LVH (n 59), with persistence of LVH (n 117) and with hypertrophy development
(n=38).
Results: Months or years after the follow-up visit 56 patients suffered a first
cardiovascular morbid event. Relative wall thickness (RWT) was greater in pa-
tients who experienced cardiovascular events then in those patients without
events, both at baseline and at follow-up (0.45 + 0.09 vs 0.40 + 0.09 and 0.40
+ 0.07 vs 0.38 + 0.07, p< 0.001 e p<0.02 respectively) After adjustment for
traditional cardiovascular risk factors, the cumulative incidence of non fatal CV
events was significantly higher in the group of patients without regression of
LVH. In all patients the number of morbid CV events was significantly greater in
those with a concentric geometry both at baseline and at follow-up in respect
to those patients with an eccentric geometry ((38% vs 14%,, p = 0.002). When
considering only patients with LVH at baseline, the number of CV events was
greater in those with concentric then in those with eccentric geometry (46% vs
14%, p = 0.002). Cox survival analysis showed the presence of LVH at the end
of follow up as the most important independent predictor of CV events (Relative
risk = 4.58 (2.32-9.03), p<0.001) in patients with persistence of LVH and 1.34
(0.46-3.9) in patients with regression of LVH.
Conclusions: These findings strongly confirm that the regression of LVH rep-
resents a favourable prognostic index independent from other CV risk factors;
changes of LV geometric pattern of adaptation may give additional informations.

P1749 Conversion of atrial fibrillation in hypertensive
patients: effects on left atrial size and function

A.V. Mattioli, S. Bonatti, L. Bonetti, L. Fontanesi, C. Mariani, M. Zennaro,
G. Mattioli. University of Modena and Reggio E., Dpt of Cardiology, Modena,
Italy

The aim of the study was to evaluate the Left Atrial (LA) contribution to left
ventricular (LV) filling after conversion of atrial fibrillation in hypertrophic hearts.
We selected 80 patients (pts) with a first diagnosis of hypertension who had
a mild LV hypertrophy. Pts were hospitalized because of an episode of atrial
fibrillation and were successfully cardioverted. Pts population included 55 men
and 25 women with a mean age of 54 ± 9 years. Pts were compared with
a control population of 80 pts cardioverted because of Lone atrial fibrillation
without cardiac hypertrophy (mean age 56 ± 12 yrs). Atrial function and size
were assessed by Doppler echocardiography and the following parameters
were measured: transmitral peak A velocity (A) and integral (Ai), atrial filling
fraction (AFF), atrial ejection force (AEF), peak E velocity (E),deceleration time
(dec t)and Isolumic relaxation time (IVRT), LA max volume (LA max vol) and
minimal volume (LA min vol), LV cardiac mass index (LVMI). Doppler data were
correlate to LVMI.
Diastolic function was impaired in the study group: peak E vel was 0,49 ± 0.08
m/sec vs control 0,75 ± 0,10 m/sec (p<0.01), peak A vel was 0,79 ± 0.1 m/sec
vs control 0,55 ± 0,12 m/sec (p<0.01), dec t was 282 ± 39 vs control 201 ±
35 (p<0.01), IVRT was 109 ± 15 vs control 88 ± 13. All pts had an increased
LVMI (278 ± 47 vs control 110 ± 44 g/m 2 ; p <0.001). AEF increased signifi-
cantly with age in normal subjects (r=0.87; p<0.001)and was strongly related to
peak A velocity. In hypertensive patients the relation of AEF with age was weak
(r=0.43; p <0.05), the values were significantly higher than in normal subjects.
A strong relation was reported between LVMI and AEF (r=0.75;p <0.001)in the
study group while a weaker relation was reported beween LVMI and the other
atrial function parameters. LA size was reduced in Hypertensive pts after car-
dioversion. La max vol decrease from 31 ± 8 to 27 ± 5 cm 3 (p<0.05), La min
vol decrease from 19 ± 6 to 12 ± 7 cm3 (p<0.05). A relationship between
LA maximal and minimal volumes and AEF was observed in hypertensive pts
(r=-0.74, p<0.01 and r=-0.69, p<0.05)
In conclusion these data suggest that the influence of age in hypertensive pts
appeared to be overridden by the effect of the disease process. Hypertrophy
had a strong influence on atrial function in pts with hypertension and atrial
fibrillation.
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P 17L 5O The limited value of plasma B-type natriuretic peptide
for identification of left ventricular hypertrophy
among hypertensive subjects

M. Nakamura, H. Endo 2 , M. Nasu 2 , N. Arakawa 2 , K. Koyamada 3 ,

K. Hiramori 2 . 1 lwate Medical University Hospital, Dept. of Medicine 2,
Morioka, Japan; zlwate Medical University, Medicine 2, Morioka, Japan;
31HMA, Morioka, Japan

Objectives: Hypertensive left ventricular hypertrophy (LVH) is known to be a
strong risk factor for future cardiovascular events. A reduction in LVH during
antihypertensive treatment reduces an adverse outcome. Several reports have
suggested that plasma B-type natriuretic peptide (BNP) is elevated in hyperten-
sive patients especially with LVH. However, no data have been available con-
cerning the utility of plasma BNP for identifying hypertensive LVH in a screening
setting for hypertensive subjects.
Methods: We measured plasma BNP concentrations in 1,586 volunteers in a
health screening program (mean age; 56 years). All subjects underwent ECG,
chest X-ray, and echocardiography. Patients having typical heart diseases (ie;
old myocardial infarction, valvular heart disease, cardiomyopathy, atrial fibrilla-
tion) were excluded from the study.
Among the sample, 383 subjects were designated as hypertensive as they
were on anti-hypertensive drugs and/or showed elevated systemic blood pres-
sure (>=140 in systolic and/or >= 90 mmHg in diastolic). By echocardiography,
50 of these 383 subjects showed significant LVH (LV mass index > 134 g/m2 in
men and > 110 g/m 2 in women).
Results: Age did not differ significantly between LVH group and non-LVH group
(60 ± 9 vs. 59 ± 9 years; NS). Plasma BNP level in LVH group was significantly
higher than in non-LVH group (25.1 ± 23.7 vs 18.7 ± 18.9 pg/ml; p < 0.05).
However, the ability of plasma BNP levels to discriminate LVH patients from
non-LVH patients was not sufficient as the area under the receiver-operating
characteristic curve was 0.60 (95%Cl, 0.55 - 0.65) with sensitivity of 48.0%
and specificity of 69.7%. Positive and negative predictive values to select LVH
from hypertensive subjects were 19.2% and 89.9%, respectively.
Conclusion: Plasma BNP testing in a mass screening setting is of limited use
for identification of LVH patients among hypertensive subjects with heteroge-
neous etiology.

P1751 Midwall fractional shortening identifies extracardiac
organ damage in essential hypertension

V. Sebastiani 1 , G.P. Bezante 1 , L. Deferrari 1 , M. Ravera 2 , F. Viazzi 2 ,

R. Pontremoli 2 , G. Deferrari 2 , A. Barsotti 1 . 1 Cardiologia, DIM! - Dipartimento
Medicina Interna, Genova, Italy; 2Nefrologia, Dipartimento di Medicina
Intern, Genova, Italy

The evaluation of subclinal target organ damage (TOD) is an important task for
the stratification of absolute cardiovascular risk profile in essential hypertension
(EH). To study the relationship between left ventricular (LV) midwall fractional
shortening (MFS) and extracardiac organ damage in a group of 344 untreated
hypertensive patients.Left ventricular mass index (LVMI) and function (MFS)
were assessed by M-B mode echocardiography (LV hypertrophy LVH= LVMI
> 51g/m27 ; depressed MFS<14%). Albuminuria was measured as albumin
to creatinine ratio (ACR) in three non consecutive first morning urine samples
(negative urine culture). Persistent Mi (Alb+) was defined as an average ACR
between 2.38-19 (males) and 2.96-20 (females). Carotid wall geometry was
evaluated by high resolution US scan, and retinal vascular changes by direct
ophthalmoscopy (Keith-Wagener classification).
The prevalence of LV hypertrophy and depressed MFS were 46 and 13%
respectively; the prevalence of carotid plaque, microalbuminuria, and retinal
changes were 25, 13, and 67% respectively. There were no differences as for
blood pressure, lipid profile, smoking habits and alcohol intake among groups
of patients divided according to MFS quintiles. Patients in the bottom quintile
of MFS showed a higher LVMI (56±2.3, 53±1.9, 54±2, 48±1.8 and 48±1.8
g/m2 7 respectively; P<0.01) as well as a higher prevalence of LVH (65, 53, 54,
27, and 32%, respectively; P<0.01) especially concentric hypertrophy (65, 45,
36, 15, and 12%, respectively; P<0.001). Moreover hypertensives with sub-
clinical impairment of LV function, i.e. the bottom quintile of MFS, showed
early signs of extracardiac damage, namely increased carotid surface area
(CSA) (19.3±2.1, 15,3±0.9, 16.9±2.3, 14.7±1.3, and 13.6±0.9 respectively;
P<0.01) and ACR (3.1±0.9, 1.5±0.4, 1.6±0.4, 0.9±0.2, and 0.9±0.2, respec-
tively; P=0.01), a higher prevalence of microalbuminuria (28, 16, 15, 3, and
7%, respectively; P<0.05) and retinopathy (84, 67, 58, 67, and 60%, respec-
tively; P=0.02) compared to the other MFS quintiles. Furthermore, MFS was
inversely correlated with mean blood pressure (r= -0.15, P<0.05) and signs of
early TOD, namely LVMI (r= -0.23, P<0.01), A/C (r=-0.2, P<0.01), and CSA
(r=-0.25, P<0.02). Patients with a depressed MFS show a higher prevalence of
LVH and early signs of extracardiac vascular damage. MFS may contribute to
identify hypertensive patients at higher cardiovascular profile risk for whom are
indicated more aggressive preventive and therapeutic measurements.

P1752 Relationship between weight reduction and
regression of hypertensive left ventricular
hypertrophy

I. Tasic ' , B. Lovic ' , S. Ilic , D. Djordjevic', N. Miladinovic Tasic 2 . I Institute for
cardiology, Cardiology, Niska Banja, Yugoslavia; 2 Institute for Public Health,
Mycrobiology, Nis, Yugoslavia

Aim of the study is assessment of relationships between weight reduction and
regression of hypertensive left ventricular hypertrophy. 73 patients with 11-III
stage hypertension (43 male), average age 55.9 ± 8 and LVH determinated by
echocardiography (average left ventricular mass (LVM) index: 164 ± 32 g/m2 ;
Penn convention) have been treated (by medication and by diet) for a year.
Each subject underwent two-dimensional and Doppler echocardiography, 12-
lead electrocardiogram examination, exercise stress testing (Bruce - protocol),
24-h ambulatory monitoring blood pressure (ABPM), 24-h Holter monitoring
with Lown classification of ventricular arrhythmia's and heart rate variability.
Mean body mass index (BMI) was 28.7 ± 3.6 kg/m 2 (23 to 39), and 28 (39%)
patients were obese (BMI > 30 kg/m 2 ) (OH group). After one year systolic BP
(SBP) was reduced on average 168 ± 26 to 158.2 ± 21 mmHg, diastolic BP
(DBP) from 102 ± 12.7 to 97 ± 11 mmHg. LV mass index was reduced from
163 ± 32 to 150.2 ± 27 g/m 2 (all p<0.001). 22 patents (30.1%) lost weight
more than 5%. These patients significantly decreased LV mass 309 ± 79 vs
278.4 ± 61 g; t=3.22 p<0.004), LV mass index (161 ± 35 vs 148 ± 29 kg/m 2 ;
t=2.68; p<0.02), LV diastolic dimension (52.3 ± 4.7 vs 50.5 ± 4.4 mm; t=2.95,
p<0.008), Cornell's index (1.55 f 0.4 vs 1.41 ± 0.4, p<0.02), peak double
product (DP) (27.3 ± 5 vs 24.4 f 5, t=2.8, p<0.02), DP/METTs (2.48 ± 1 vs
1.84 ± 1, t=2,15; p< 0.05), mean 24h systolic BP (SBP) (144.1 ± 17 vs 138.6
f 16 mmHg, t=2.2 p<0.04), mean 24h diastolic BP (DBP) (89.5 ± 11 vs 85.7
f 12 mmHg, t=2.2, p<0.04), mean SBP per day (148.2 ± 18 vs 141 ± 16
mmHg, t=2.6, p<0.02), mean DBP per day (92.7 ± 11 vs 88 ± 13 mmHg,
t=2.6, p < 0.02) and increase of mean 24h RR intervals per night (938.2 vs
999 ms; t= 3, p<0,007). Patients (51.70%) who didn't achieve significant loss
of weight significantly decreased LV mass index (163 ± 30 vs 152 ± 25 kg/m 2 ;
t=2.1; p<0.05), office SBP (170.3 ± 27 vs 158.9 ± 19, t=2.2, p<0.03), grades of
ventricular arrhythmias (2.73 vs 1.95, t=2.1, p<0.04), and mean VES/24h (66.6
vs 20, t=2.22, p<0.04). Hypertensive patients with LVH with significant loss of
weight after one year, achieved higher grade of LVH regression (on account
of decrease of LV diastolic dimension), lower DP at exercise, lower values of
BP during 24-hour monitoring and improvement of heart rate variability, than
patients without significant loss of weight.

P1753 Quantification of regional myocardial function
improved estimation of coronary flow reserve in left
ventricular hypertrophy

M. Deljanin llic t , S. llic 2 , D. Kalimanovska Ostric 3 , B. Vujisic Tesic 3 ,

A. Djordjevic Dikic 3 , M. Dekleva 3 . 'Institute of Cardiology, Echo Lab, Niska
Banja, Yugoslavia; 2 lnstitute of Cardiology, Clinical Cardiology, Niska Banja,
Yugoslavia; 3 lnstitute of Cardiology, Echo lab, Belgrade, Yugoslavia

The aim of the study was a quantitative assessment of regional systolic and
diastolic myocardial velocities (m.v.) changes in the presence of stress induced
myocardial ischemia (m.i.) in hypertensive patients (pts) using pulsed wave
Doppler myocardial imaging (PW-DMI).
Methods: We studied forty-three hypertensive pts (29 male, 14 female; mean
age 56.8 ± 9.8 years) with left venfricular hypertrophy (LVH) and known or sus-
pected coronary artery disease. In all pts dobutamine stress echocardiography
(DSE; from 5 up to 40 mcg/kg/min infused in 3 minute stages plus atropine
1mg if needed) was performed. DSE identified ischemia by the occurrence of
wall motion abnormalities (WMA) with stress - positive DSE. Apical views were
used to assess m.v. on baseline and at the peak stress. The sample volume
was placed in each of the 11 adequately visualized segment in which left ven-
tricle was divided. In each segment peak m.v. of systolic (S), early (E) and
late (A) diastolic waves and ratio E/A (index of regional diastolic function) were
calculated.
Results: Myocardial velocities were measured in 405 (85.6%) out of 473 possi-
ble myocardial segments. During DSE, in 28 (65.2%) pts WMA were detected in
97 (37.1%) out of 262 adequately visualized segments, while in 15 (34.8%) pts
WMA were not appeared. In segments with DSE provoked WMA, E decreased
from 7.9 ± 3.1 to 6.4 ± 3.5 cm/s (P<0.05), A increased from 9.2 ± 2.9 to 9.8
± 3.3 cm/s (NS), S decreased from 9.6 ± 3.2 to 8.1 ± 3.4 cm/s (P<0.005)
and ratio E/A decreased significantly (P<0.001) compared to baseline values.
Out of 143 evaluated myocardial segments in 15 pts with negative DSE, in 4
(26.6%) pts 13 (9.1%) segments demonstrated inversion of E/A ratio after DSE
(from 1.02 ±0.08 to 0.91 ± 0.09, P<0.005). Evaluation of m.v. in other 298
segments without WMA showed significant increased of E/A ratio (P<0.001)
and S (P<0.005) after DSE.
Conclusion: Quantification of regional m.v. changes during conventional DSE
showed that m.i. is associated with significant decreased E/A ratio, S and E m.v.
Inverted regional E/A ratio as an earlier diastolic marker of m.i. is superior to
WMA in the detection of reduced coronary flow reserve in pts with hypertensive
LVH.
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P1754 Exercise-induced ischaemia is related to impaired
coronary vasodilator capacity and increased pulse
pressure in hypertensive patients

M. Kozakova 1 , C. Morizzo 2 , C. Palombo 1 . t University of Pisa, Department of
internal Medicine, Pisa, Italy, 2Clinical Physiology Institute, CNR, Pisa, Italy

Background: increased Pulse Pressure (PP), i.e. the pulsatile component of
arterial pressure, augments the hemodynamic load on left ventricle (LV), pro-
motes LV hypertrophy and represents an independent predictor of cardiovas-
cular risk.
Aim of the study was to investigate the possible relationship between PP, coro-
nary flow reserve (CFR), minimum coronary resistance (MCR), and inducible
ischemia in middle-aged hypertensive patients without CAD.
Methods: Sixty-four patients with systo-diastolic hypertension (HBP, 40
males,mean age 53±8 yrs, BP 171±16/100±10 mmHg, LVMI 65±24
g/h2.7)and without significant CAD ruled out by means of symptom-limited
stepwise exercise test (bycicle, ETT), high-dose dipyridamole echo (all), and
coronary angiography (31 patients), were studied. TEE-Doppler was used to
measure coronary flow velocity in LAD at baseline and during dipyridamole in-
fusion (0.84 mg/kg/8 min), and to calculate CFR and MCR. LV mass, mean and
relative LV wall thickness (RWT, MWT), and normalized stroke volume/PP, an
index of total arterial compliance(AC), were assessed by M-mode US.
Results: ETT was positive for myocardial ischemia (ETT+) in 14 patients, neg-
ative in 26 (ETT-) and non-diagnostic in 24. From the lowest to the highest
tertile of PP, CFR decreased (2.8±0.4, 2.5±0.5, 2.4±0.3) and MCR increased
(1.1±0.2, 1.2±0.1, 1.3±0.2 mmHg*s*cm-1) (p<0.01 for the lowest vs the high-
est tertile); both indexes were comparable through tertiles of mean BP. In uni-
variate regression analysis, CFR was related inversely, and MCR directly, to
PP, MWT, and RWT, while CFR was related directly and MCR inversely to AC
(r value from 0.25 to 0.40; p from 0.05 and 0.01). In the multivariate model, PP
and MWT remained independently related to CFR, and AC and MWT to MCR.
Patients with ETT+ had, compared with ETT-, higher PP (74±10 vs 65±12
mmHg) and MCR (1.4±0.3 vs 1.2±0.2), and lower CFR (2.3±0.5 vs 2.7±0.4)
and AC (79±18 vs 94±21%) (p < at least 0.05). In the logistic regression, ETT+
was independently associated with AC.
Conclusions: in middle-aged hypertensive patients without CAD, PP comes
out as a major factor contributing to a reduced coronary vasodilator capacity
and exercise-induced myocardial ischemia. Such an association seems to be
at least partially mediated through increased LV wall thickness and impaired
arterial compliance.

P1755 Baroreflex control of heart rate and myocardial
repolarization in hypertensive patients with renal
failure

M. Johansson 1 , G. Bergstrom 1 , J. Carlstrom 2 , S. Ljungman 3 , G. Jensen 3 ,

T. Ivarsson 4 , F-D. Nielsen 5 , U. Strombom 6 . 1 Sahlgrenska University hospital,
Clinical Physiology, Goteborg, Sweden; 2NAL, Nephrology, Vanersborg,
Sweden; 3Sahlgrenska Univesrity Hospital, Nephrology, Goteborg, Sweden;
4KSS, Nephrology, Skovde, Sweden; 'SAS, Nephrology, Boras, Sweden;
6 lnternal Medicine, Varberg, Sweden

Background: Hypertensive patients with renal failure have an increased car-
diovascular mortality. Previous studies in patients with various cardiovascular
diseases have shown that reduced modulation of heart rate in response to
blood pressure fluctuations and altered myocardial repolarization are associ-
ated with an adverse prognosis. The aim of the present study was to investi-
gate baroreflex sensitivity and the variability of both heart rate and QT interval
in hypertensive patients with renal failure.
Methods: Hypertensive patients (n=77) with renal failure (glomerular filtration
rate <20 ml/min) and healthy subject (n=13) were studied. ECG and beat-
to-beat blood pressure were continuously registered during 30 minutes rest.
Spontaneous baroreflex sensitivity and the numbers of baroreflex-mediated se-
quences were measured using the sequence method. Heart rate variability in
the time domain was calculated as the standard deviation of normal RR in-
tervals and temporal QT variability was calculated as the QT variability index
(QTVI) using a validated pattern recognition algorithm.
Results: Hypertensive patients with renal failure had reduced number of
baroreflex mediated sequences (24±31 vs 69±10 sequences/1000 beats), re-
duced baroreflex sensitivity (5±3 vs 9±5 ms/mm Hg) and reduced heart rate
variability (21±14 ms vs 40±19 ms), whereas QTVI was increased (-0.70±0.50
vs -1.32±0.26) compared to healthy subjects (p <0.01 for all).
Conclusion: Hypertensive patients with renal failure have markedly reduced
ability to modulate cardiac parasympathetic nerve activity. This, together with
altered myocardial repolarization, may predispose to ventricular arrhythmia and
sudden death,

P1756 Nocturnal systolic blood pressure fall

V. Kotsis, V. Pitiriga, S. Toumanidis, J. Lekakis, K. Vemmos, S. Rokas,
C. Papamichail, N. Zakopoulos. Alexandra Hospital, Department of Clinical
Therapeutics, Athens University, Greece

The purpose of the present study was to evaluate the relation of the noctur-
nal systolic blood pressure (BP) fall to the carotid lesions and left ventricular
(L V) mass index. Also we examine the relation of the nocturnal systolic blood
pressure fall to age and parameters derived from the 24h arterial blood pres-
sure monitoring. Patient population-Methods: A total of 1544 subjects un-
derwent clinic blood pressure (CBP) readings, 24h ambulatory blood pressure
monitoring (AB PM) and ultrasound imaging of the carotid arteries and the my-
ocardium. They had not been given any kind of drug that might have affected
their BP level for at least 3 weeks before entering the study. Measurements
of 24h arterial BP monitoring (systolic, diastolic and average BP, pulse pres-
sure, abnormal values of systolic/diastolic BP and heart rate), intima-media
thickness (IMT) of the carotid arteries and L V mass index were determined
in all patients. Their systolic/diastolic 24h ambulatory blood pressure varied
from 80/50 to 199/132 mmHg. Three hundred twenty five patients from the to-
tal 1544 subjects with known coronary artery disease underwent coronary ar-
teriography and the severity of coronary heart disease evaluated with Gensini
score. In order to have the nocturnal systolic BP fall as a continue parameter we
calculated the difference between mean daytime -nighttime systolic blood pres-
sure. All subjects were classified into groups by their nocturnal systolic blood
pressure fall (extreme-dippers, with >=20% nocturnal systolic BP fall; dippers,
with >= 10% but <20% fall; nondippers, with >0% but <10% fall; and reverse-
dippers, with <0% fall). Results: Nocturnal systolic blood pressure fall is re-
lated to pulse pressure (multivariate analysis, ABPM derivatives as indepen-
dent variables, P=0.02, negative), age (bivariate analysis, negative, P=0,00),
left ventricular mass index (bivariate analysis, negative, P=0.01), MCCA- IMT
(bivariate analysis, negative, P=0.01) but not with Gensini score. There was no
difference between men and women in nocturnal BP fall. Left ventricular mass
index were significantly higher in nondippers (P=0,00) and reverse -dippers
(P=0.02). Mean CCA-IMT was significantly higher in reverse-dippers (P=0.03).
Gensini score was significantly higher in extreme-dippers (P=0.04) but the num-
ber of patients was very low (n=5). Conclusions: Nocturnal BP fall is related to
pulse pressure, carotid IMT and LV mass index, indicating that this parameter
could be a marker of global cardiovascular risk.

P1757 The "non-dipper" hypertension in the elderly: is it a
clinical entity or a bias?

R. Pasqualini, C. Mussi, M. Foroni, G. Salvioli. Estense Hospital, Geriatrics
Dept., Modena, Italy

Introduction: Sleep disturbances are common in the elderly, and they influ-
ence the nocturnal blood pressure (BP) determining a "non-dipper"(ND) status
(a fall <10% in BP at night), but some data show that the blunted reduction in
BP during night could be caused by the discomfort of the ambulatory BP moni-
toring (ABPM). Actigraphy is a non-invasive and objective method used to esti-
mate sleep-wake schedules by measurement of activity. Our aim is to ascertain
whether elderly hypertensive patients (EHP), who experience the discomfort of
the cuff-inflation during ABPM, report a poorer quality of sleep able to influence
the ND status.
Materials and Methods: Forty-six consecutive EHP (mean age 74.5 ± 6.7
years, 30% males) were evaluated to assess comorbidity (by means of the Cu-
mulative Illness Rating Scale, CIRS), and drug history. Actigraphy (Actiwatch,
model AW4, placed on the non-dominant wrist) and ABPM were simultane-
ously performed for 24 hours.The Sleep Questionnaire (SQ) was administered
in the morning before the recording night. Patients were divided in two groups
according to the night-time decrease in BP:>10%: dippers (DP, N=29); <10%:
non dippers (ND, N=17).
Results: Actigraph data (expressed as mean ± SD) are shown in the table.
NDP obtained a higher score to the SQ (4.6±2.9 vs. 3.0±1.1, p=0.030), and
used more benzodiazepines (33.1% vs. 10.7%, p=0.035). The mean number of
drugs and the CIRS score were higher in NDP (3.6±1.7 vs. 2.7 ±1.6, p=0.046
and 11.0±3.4 vs. 7.9±4.2, p=0.014).

DP (N=29)	 NDP (N=17)	 o

Sleep efficiency (%)	 87.1±9.7	 78.9±11.8	 0.022
Actual sleep time (%)	 90.7±7.2	 83.0±9.9	 0.009
Actual wake number	 0.5±0.6	 1.1±0.9	 0.022
N° of immobile phases	 98.6±42.4	 57.4±31.4	 0.002

Conclusions: The actigraphic data demonstrate a poorer sleep quality in NDP;
nevertheless, the blunted fall of nocturnal BP of ND group seems independent
from the discomfort of the cuff-inflation during night, since they report sleep dis-
turbances in the previous month, with a higher need of benzodiazepines. NDP
have a greater comorbidity and polypharmacy, meaning that the ND hyperten-
sion in the elderly is not a bias, but it is related to worse clinical conditions that
should be studied in depth.
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P1758 Is nocturnal pulse pressure useful in predicting of
renal function in mild to moderate essential
hypertensives?

P.A. Zelveian, E.V. Oschepkova, M.S. Buniatian, A.N. Rogoza. Cardiology
Research Complex, Moscow, Russian Federation

The aim of this study was to investigate the relations between glomerular fil-
tration rate and blood pressure (BP) profile parameters in mild to moderate
essential hypertensives (EH).
Design and Methods: 120 hospitalized, untreated EH pts (97m, 23f, 50±ly)
underwent 24-h BP monitoring (SL-90207). Glomerular filtration rate was as-
sessed by creatinine clearance (Ccr), estimated from serum creatinine values
(Cockcroft D., 1976). Pts were divided into three tertiles according to the Ccr:
gr.l - 68±1; gr.11 - 88±1; gr.11l - 112±2 ml/min. Differences between groups were
tested by Student t-2 test, the relationship between Ccr and BP parameters -
by Pirson correlation analysis. P<0.05 was considered statistically significant.
Results: No significant differences have been found between groups by mean
age (52±1, 50±1 and 49±1 y) and duration of AH (13±2 10±1; 1 1±ly). Body
mass index was significantly higher in gr.11 and gr.11l in comparison with gr.l
(26±1; 28±1; 30±1 kg/m 2 , p<0.002). There were no significant differences
between groups by mean values of 24-h, day- and nighttime systolic and di-
astolic BP-s (SBP, DBP). Only nighttime values of pulse pressure (PP) was
significantly lower in the gr.11 (51±2; 48±1; 52±2 mm Hg, p<0.04). Were ob-
served significant relationships between Ccr and nighttime SBP (gr.l - r=-0.38;
gr.11 - r=0.33; gr.11l - r=0.36), DBP (gr.l - r=-0.15; gr.11 - r=0.20; grill - r=0.32)
and PP (gr.l - r=-0.43; gr.11 - r=0.31; grill - r=0.28).The stronger relationship
were observed between Ccr and nighttime PP, but only the low-tertile group
presented a negative association. Positive correlations in the gr.11 and gr.11l,
probably showed a presence of compensatory hyperfiltration in EH, which can
be conditioned by high hydrostatic pressure. The negative association of re-
duced Ccr with PP, a correlate of the pulsitile hemodnamic load and conduit
vessel stiffness well as an important cardiovascular risk factor, may explain why
pts with minor impairment of renal function are at higher risk of cardiovascular
events.
Conclusion: These results appeared that the nocturnal PP might be useful
in predicting of the hypertension-induced organ damage in particular of renal
function.

P1759 Dissociation between the clustering of newer risk
factors and estrogen-induced improvement in aortic
elasticity in hypertensive women

C. Tsioufis, K. Tzioumis, M. Toutouza, I. Kallikazaros, E. Tsiamis, C. Pitsavos,
C. Stefanadis, P. Toutouzas. Hippokration, Univ. of Athens, Dept. of
Cardiology, Melissia, Greece

It has been suggested that newer risk factors as hyperinsulinemia, hyperhomo-
cystenemia and hyperleptinemia accelerate menopause-induced atheroscle-
rotic process. However, their potential effect on estrogen-induced alteration on
aortic elastic properties has not been investigated.
Methods: Towards this end, we evaluated aortic compliance non-invasively
on the basis of Doppler ultrasound measurements of pulse wave velocity
(PWV) from the carotid to femoral artery by the foot-to-foot method in 52 post-
menopausal women (age 53 years, 3.1±1 years after menopause) with un-
treated, newly diagnosed mild essential hypertension at baseline as well as
20 mins after the sublingual administration of 1mg of 17 -a estradiol. Venous
blood samples were drawn for determination of insulin, homocysteine and lep-
tin plasma levels according to established methods. All women were free of
other cardiovascular risk factors and were without any sign of atherosclerotic
disease.
Results: In our women BMI was 29±4 Kgr/m 2 , office BP 145/93 mmHg, left
ventricular mass index (LVMI) 106±26 gr/m 2 , plasma levels of total choles-
terol 230±21mg/dl, leptin 34±24 ng/ml, homocysteine 9.5±2 imol/I and insulin
12±7 mU/L. Estrogen induced a significant decrease in aortic PWV (236±27
vs 216±22 cm/sec, p<0.005) while BP and heart rate values did not change
significantly. The aortic PWV, at baseline, as well as the estrogen-induced re-
duction of aortic PWV were not correlated with the baseline plasma concentra-
tions of insulin, homocysteine and leptin.
Conclusion: Estrogen-induced improvement in aortic compliance is indepen-
dent of the cluster of newer risk factors in postmenopausal women with mild
hypertension.

P1760 Effects of different wines on endothelial function of
subcutaneous small resistance arteries of
normotensive subjects and hypertensive patients

E. Ported 1 , D. Rizzoni 1 , M. Castellano 1 , D. Guelfi 1 , C. De Ciuceis 1 ,
G. Boari 1 , G.A.M Tiberio 2 , E. Agabiti Rosei 1 . t Dept.of Medical and Surgical
Sciences, Chair of Internal Medicine, Brescia, Italy; 2 University of Brescia,
Chair of General Surgery, Brescia, Italy

In animal models, red wines seem to have a protective effect on the vascular

endothelium. However, it is not known whether this effect is present also in
human small vessels, and if it is specific for certain wines.
Objective: To investigate the vasodilator effect of different wines in subcuta-
neous small resistance arteries of normotensive subjects (NT) and of patients
with essential hypertension (EH).
Methods: 16 EH and 7 NT were included in the study. Subcutaneous small
arteries (relaxed diameter 160-280 mm) were dissected and mounted on a mi-
cromyograph. A concentration-response curve (CRC) to acetylcholine (ACH)
(cumulative concentrations from 10 -9 to 10 -5 mol/L) was performed, after pre-
contraction with norepinephrine 5 x 10 -6 mol/L. In addition, the vasodilation
produced by different wines was tested as CRC (20, 30 and 50 ml) to: a) a red
wine produced "en barrique" (EB), b) a red wine produced in large wood bar-
rels (LB), and c) a red wine produced in steel tanks (ST), after precontraction
with norepinephrine 5*10-6 mol/L, in the presence or absence of L-NMMA 100
mmol/L).
The vasodilator response to ACH was greater in NT compared to EH (ANOVA
p<0.001 between curves). A dose-dependent vasodilator effect of red wines
(particularly EB) was detected in both NT and HT. The vasodilation observed
with EB and LB involved mainly non-endothelial mechanisms, since it was usu-
ally not significantly reduced after pre-incubation with L-NMMA (a decrease
was observed only with LB in NT).

Table	 50 ml	 50 ml + L-NMMA

EB in NT -65.7±26.8 "` -69.1±27.5 *`*
LB in NT -47,6+11.1 ** -26.8±16.6*'
ST in NT -54.4±33.6 ` N/A
EB in EH -71.9±23.2 *" -70.1±21.8
LB in EH -63.2±28.8 *'* -55.3±26.2 ***
ST in EH -55.8±24.7' N/A

Reduction in wall tension in KPa in respect to precontraction; *=p<0.05. `*=P<0.01,
*"=p<0.001 vs. precontraction, '=p<0.05 vs. 50 ml alone.

Conclusions: Our results suggest that, both in NT and in EH, red wines may
possess vasodilator properties, possibly depending on the content of flavonoids
or tannic acid. These results may, at least in part, explain the organ-protective
properties attributed to a moderate red wine intake.

P1761 Glyceryl trinitrate — A complex vascular intervention
resolved by wave intensity analysis

E. Nicolaides, L. Boden, A.G. Fraser, M.P. Frenneaux, C.J.H. Jones. University
Hospital of Wales, Welsh Heart Research Institute, Cardiff., United Kingdom

In an artery, instantaneous wave intensity (WI) measures the balance between
forward and backward travelling waves. It has the potential to separate cardiac
(forward waves) from microvascular (reflected, backward waves) influences on
blood flow. Sublingual glyceryl trinitrate (GTN) is a common intervention with
complex effects, including vasodilatation and reflex sympathetic activation. We
used WI to resolve the simultaneous upstream and downstream effects of GTN
on arterial blood flow.
Methods: WI is the product of derivatives of blood pressure (P) and velocity
(U) - dP/dt x dU/dt. A specially designed ultrasound system (Aloka SSD-5500)
with B-mode (7.5MHz) and M-mode wall tracking was used to measure non-
invasively diameter and velocity waveforms in the right carotid artery. Systemic
P was measured and diameter waveforms were converted to P for WI anal-
ysis on-line. The system also measured beta, a measure of arterial stiffness.
12 normal subjects (mean age 29 years) were studied on two separate occa-
sions under standardised, controlled conditions. After stable baseline record-
ings, sublingual GTN (Nitromin spray, 400ug) or matching placebo were admin-
istered blind. Paired t tests were used to compare GTN- and placebo-induced
changes from baseline.
Results: WI showed two positive peaks, indicating forward waves of cardiac
origin in early and late systole. A contractility-related forward compression wave
caused initial acceleration and a forward expansion wave caused decelera-
tion and aortic valve closure. In mid-systole, negative WI indicated a back-
ward, reflected wave that increased P and decreased U. GTN caused marked
changes in systemic haemodynamics and WI. Diastolic P decreased (-21%,
p<0.01), consistent with microvascular dilatation, and heart rate increased
(+14%, p<0.01), consistent with reflex sympathetic activation. Negative WI in
mid-systole decreased relative to the forward wave (-27%, p<0.01), due to de-
creased reflection, but the forward compression wave (+41%, p<0.01) and beta
(+36%, p<0.01) increased, due to increases in contractility and arterial stiff-
ness.
Conclusion: This study confirms the potential of WI to resolve complex inter-
ventions into upstream and downstream influences on blood flow. In the carotid
artery, WI shows that GTN reduces cerebral wave reflection but increases for-
ward compression wave travel from the heart. Arterial stiffness is increased.
These changes will be mediated by direct microvascular dilatation and indirect
sympathetic activation with increased initial force of myocardial contraction.
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P1762 Effect of physical training on arterial stiffness in
essential hypertension

E. Trzos, M. Kurpesa, Z. Bednarkiewicz, M. Krzeminska-Pakula. Bieganski
Hospital, Cardiology, Lodz, Poland

The vascular training is a problem in patients with hypertension. Pulse wave
velocity (PWV) is a non-invasive measurement of the mechanical properties of
arteries. The aim of this study was to determine the effect of physical training
(PT) on arterial elasticity.
Material and methods: The study group consisted of 116 patients with es-
sential moderate arterial hypertension (HA). They were randomised into two
groups. Group 1 (65 pts) underwent physical training programme (series of 16
interval trainings on ergometers) and group 2 (51 pts)without PT. Groups were
comparable according to age, gender and treatment of HA. The parameters of
PWV were evaluated using a computer system Complior. For automatic mea-
surement of PWV pressure waveforms were digitized at rate 500 Hz for carotid
femoral distance. 12 healthy volunteers constituted a control group. Arterial
elasticity wetre calculated before, post and 3 month after PT.
Results: After 3 momths PWV in control group did not change(7,21± 1,23m/s
at baseline vs 7,72±1,31 m/s in follow up).
Physical training in group 1 caused the significant reduction of PWV
(from 12,8±1,3m/s to 8,1±0,7m/s post PT and 8,7±1,2m/s after 3 months
p<0,001).In group 2 PWV was slightly decreassed (from 12,3±1,2m/s at base-
line to 11,2±1,3m/s after 3 months period NS).
Conclusion: Physical training in hypertensive patients improves systemic ar-
terial compliance.

P1763 Microalbuminuria is closely related with unfavorable
alterations in arterial pressure waveform shape in
untreated patients with hypertension

C. Tsioufis, D. Antoniadis, M. Toutouza, K. Toutouzas, I. Kallikazaros,
C. Pitsavos, C. Stefanadis, P. Toutouzas. Hippokration, University of Athens,
Department of Cardiology, Melissia, Greece

Although a slight increased urinary albumin excretion (UAE) and an impaired
arterial mechanics have both been identified as predictors of cardiovascular
events in hypertensive subjects, the interaction between arterial pressure wave
(APW) contour and microalbuminuria (MA) has not been well defined
Methods: MA was determined in 3 non-consecutive 24-h urine samples as
UAE of 20-200mg/24h in a group 01 130 untreated hypertensive subjects. APW
was recorded by carotid applanation tonometry and waveform shape was ex-
pressed by the augmentation index (Al).
Results: The group of patients with MA(n=48) was matched for demograph-
ics with those without MA (n=82). Subjects with MA had significantly increased
left ventricular mass index (101 vs 85 g/m2 , p<0.0001), office blood pressure
(164/100 vs 146/94 mmHg, p<0.005) and Al (0.16 vs 0.04, p<0.03). Hyper-
tensive patients with A type APW had significant increased values of the log
24-hour UAE compared to those with type B and C type APW. The percent-
age of patients with A type APW was significantly greater in microalbuminuric
patients compared to normoalbuminuric (67 vs 33%, p<0.005); in contrast the
percentage of patients with B type or C type APW was significantly greater in
normoalbuminuric patients compared to the microalbuminuric patients (68 vs
36%, p<0.005). By multiple regression analysis and analysis of variance it was
revealed that increased Al was significantly and independently associated with
increased values of UAE (p<0.05).
Conclusion: Hypertensive patients with MA, exhibit an earlier systolic aug-
mentation of arterial pressure reflecting more impaired arterial elasticity com-
pared with hypertensive without MA. These findings may account for the worse
cardiovascular outcomes associated with the presence of an increased UAE in
hypertensive subjects.

DIRECT PERCUTANEOUS CORONARY INTERVENTION
IN ACUTE MYOCARDIAL INFARCTION

P1764 Is the time to treatment of myocardial infarction more
important with primary PTCA or with thrombolysis?

S. Simek, L. Hemzsky, F. Holm, L. Golan, J. Humhal, A. Linhart, M. Psenicka,
M. Aschermann. General Faculty Hospital, Charles Univ., llnd Med. Dep.,
Praha 2, Czech Republic

Background: The benefit of thrombolysis in patients with acute myocardial
infarction (AMI) strongly depends on the time from the onset of symptoms to
the initiation of treatment. For AMI patients treated with PICA this time seems
to be important only to a certain time level.
Objectives: to assess the influence of time to treatment of AMI with coronary
angioplasty on short term and long term prognosis.
Methods: We followed 339 consecutive AMI patients treated with coronary an-
gioplasty from 1995 to 1999 in a cardiac care unit in Czech Republic. Patients
were divided into 5 groups according to time to treatment. There was no signif-

icant difference in gender, localization of AMI, multivessel CAD, diabetes melli-
tus, hypertension, smoking and Killip class between the groups. Older patients
were treated later, patients with prior AMI were treated earlier. 44 (12,9%) pa-
tients were in cardiogenic shock in time of admission.
Results: Time to treatment < 1,5h was achieved in 35; 1,5-3,5h in 105; 3,5-
5,5h in 72; 5,5-11,5h in 74; 11,5-24h in 53 patients. Ischemic time in the con-
secutive groups was <2h; 2-4h; 4-6h; 6-12h; 12-24h respectively. TIMI III flow
after PTCA was achieved in 93,6% of patients with time to treatment shorter
than 3,5 hours and in 83,9% of patients treated later. The lower 30 day mortality
(3,6% vs. 11,1%, p=0,012), lower 3 year mortality (8,6% vs. 19,1%, p=0,003),
lover frequency of heart failure (11,4% vs. 28,1%, p<0,001) as well as lower
maximal level of released kreatinkinase (32+29 vs 44+39 kat/l, p=0,005) was
observed in patients treated within 3,5 hours from symptoms onset compared
to patients treated later.
Conclusions: Compared to thrombolysis the succes rate of primary PTCA re-
mains high even if started late. In studied group the patients short term + long
term prognosis is best when reperfusion occurred within 4 h. from symptoms
onset. After 4th h. the mortality became independent on reperfusion time. Pa-
tients without a chance for reperfusion with thrombolytic therapy within 4 h.
should be considered candidates for PTCA regardless the time of transporta-
tion. In patients with chance to reperfuse infarct related artery within 4h. from
symptoms onset with thrombolytic treatment (thrombolysis needs to be started
before 2,5 - 3rd h.) while having low probability to start PTCA within 3,5h., the
thrombolysis should be given first and PTCA performed later if needed.

P1765 Primary coronary angioplasty versus pre -hospital
thrombolysis in acute myocardial infarction: a
medico-economic analysis

G. Vanzetto 1 , J. Machecourt 1 , A. Dompnier 1 , M. Frossard 2 on behalf of the
CAPTIM study investigators. t CHU de Grenoble, Cardiologie, Grenoble,
France; 2Mendes France University, Department of economic sciences,
Grenoble, France

Background: The recent CAPTIM study did not demonstrate any significant
difference in results between PCA and PHT for the treatment of acute MI con-
cerning the predefined 30-day composite end point (death + recurrent MI + dis-
abling stroke). This analysis aims to assess the in-hospital cost effectiveness
of these two widely used reperfusion therapies.
Methods: 217 consecutive patients included in the CAPTIM study in the uni-
versity hospitals of Grenoble and Lyon were used for this cost analysis (PCA
n = 108, PHT n = 109, men = 82%, age = 59 ± 12 yrs). For each individual
patient, a real cost analysis was performed based on the costs of pre-hospital
care, key hospital resources, duration of hospitalization, medications, biogical
and radiological examinations, coronary angiography and angioplasty devices,
and staff.
Results: There were no significant differences between the PCA and PHT
groups regarding baseline data, clinical presentation, and characteristics of MI.
Hospitalization duration was shorter in the PCA than in the PHT group (8.7 ±
6.1 versus 10.3 ± 6.7 days p = 0.08), mainly because of the delay to planned
coronary angiography (66 pts - 60%) and elective angioplasty (40 pts - 37%)
in the PHT group. Total in hospital real costs were 6675 f 6504 Euros for the
PCA group and 7689 ± 4611 Euros for the PHT group (p = 0.18); 43% of these
costs were related to the duration of hospitalization (cf table).
Sixteen patients (7.4%) died during hospitalization, 8 in each group. The addi-
tionnal cost per life saved during the acute phase was 1400 Euros in the PHT
group when compared to the PCA group, corresponding to a 18% overcost.

Repartition of costs

PCA PHT

Pre-hospital care 863 ± 315 1030 + 361 *
Examinations 1265±1610 1449±1086
Medications 412 ± 988 1008 ± 382
Cath. Laboratory 1280 f 571 916 ± 748'
Hospital resources 2829 t 3931 3283 f 3254

Prices are in Euro. = p <0.001 versus PCA

Conclusion: PCA and PHT are equally cost effective for the treatment of acute
MI. PCA however allows earlier hospital discharge, and offers appreciable cost
saving per life saved when compared to PHT One year cost effectiveness and
cost utility analyses are needed to confirm these results.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Direct percutaneous coronary intervention in acute myocardial infarction 	 339

P1766 Are mechanical reperfusion results in acute
myocardial infarction patients influenced by
geographical distribution? Results from the
CADILLAC trial

E. Garcia', C. Grines 1 , G. Guagliumi 1 , D. Cox', J. Tcheng 1 , R. Moreno 2 ,

C. Macaya 2 , G. Stone 1 on behalf of CADILLAC investigators. 'Hospital
Gregorio Maran6n, Interventional Cardiology Dept., Madrid, Spain; 2Hospital
Clinico San Carlos, Cardiology Dept., Madrid, Spain

In the CADILLAC trial, 2082 AMI patients recruited in 76 centers of 9 countries
in North America, Europe and South America were randomized to one of four
reperfusion strategies: balloon angioplasty (n=517), angioplasty + abciximab
(n= 529), Multilink stent (n=512) and stent + abciximab (n=524).The primary
endpoint was a composite incidence of death, reinfarction, disable stroke or
ischemia driven target vessel revascularization.
In order to determine the possible geographical influence on the clinical out-
come, the results of the patients treated in United States (n=1703) were com-
pared with those outside Unites States (n=379).
Results: see table.

US vs non-US patients

U.S. Non U.S. p va lue

Age 59±12 63+12 <0.001

Prior Ml 15% 7.7% <0.001
Hypertension 35%. 27% 0.007
Prior PTCA 12% 5% <0.001
Prior CABG 2.2% 0.5% 0.002
Symptoms to ER (min) 155±148 194±161 <0.001
ER to procedure (min) 129+117 57±46 <0.001
Anterior location MI 35% 46% 0.001
Pre-procedure TIMI 0/1 67% 76% 0.001
Post-procedure TIMI 3 96% 94% 0.22
MACE at 1-year 17% 15% 0.16

1-year death 3.9% 5.5% 0.19

1-year re-AMI 2.2% 1.6% 0.30

1-year stroke 0.9% 0.8% 1.0

1-year ischemia TVR 13% 8% 0.006

ER = Emergency Room

Conclusions: In the CADILLAC trial, patients treated in US were younger,
but had more prevalence of hypertension and had undergone more often prior
revascularization procedures. US patients appeared earlier in the ER, but they
had longer delay in receiving reperfusion treatment. The rate of procedural
success was similar in both groups. No differences in outcome was observed
through one year observation period except less revascularization procedures
of the target vessel in the non-US patients.

P1767 In-hospital outcome in octognenarians with acute
myocardial infarction undergoing primary coronary
angioplasty

K. Ando, Y. Nakagawa, M. Iwabuchi, H. Yokoi, N. Hamasaki, T. Kimura,
H. Nosaka, M. Nobuyoshi. Kokura Memorial Hospital, Cardiology Dept.,
Kitakyushu, Japan

Background: Because elderly patients (pts), especially those 80 years of age
or older, have been excluded from most studies of primary coronary angio-
plasty (PCA) in pts with acute myocardial infarction (AMI), in-hospital outcome
in these pts are not well known. The purpose of this study was to evaluate
in-hospital outcome in octogenarians with AMI undergoing PCA.
Methods: We analyzed consecutive pts who were 80 years of age or older and
underwent PCA within 72 hours onset of AMI between January 1991 and June
2001 at Kokura Memorial Hospital. A multivariable logistic regression analysis
was developed to ascertain predictors of in-hospital mortality.
Results: This study population comprised of 237 pts with a mean age of 83.9
± 3.5 years, 51% of male gender, and 41% with anterior wall localization. Pts
underwent PCA within 9.3±12.9 hours from the onset of chest pains and coro-
nary stenting performed in 127 pts (53.6%). The incidence of TIMI 3 flow at
the end of PCA was 94.1% and complications associated with PCA occurred
in 9.7% (acute closure 7 pts, puncture site bleeding 5 pts, stroke 7 pts, acute
renal failure 2 pts, coronary perforation 1 patient and peripheral vascular em-
bolism 1 patient). Overall in-hospital mortality rate was 10.9% and the clini-
cal success (final TIMI 3 flow without death or complications) was achieved
in 183 pts (77.2%). Multivariate analysis revealed that cardiogenic shock (OR
5.96, 95%Cl 1.26-28.23, p=0.0245), left main disease (OR 7.66, 95%Cl 1.09-
53.63, p=0.0403), renal dysfunction (OR 13.74, 95%CI 3.32-56.86, p=0.0003),
need for IABP (OR 5.16, 95%Cl 1.29-20.7, p=0.0205), LVEF<40 % (OR 10.92,
95%Cl 1.43-83.7, p=0.0241) and coronary stenting (OR 0.096, 95%Cl 0.019-
0.481, p=0.0043) were significantly associated with in-hospital mortality.
Conclusion: Octogenarinans undergoing PCA could obtain a high rate of final
TIMI 3 flow and acceptable clinical success rate, but remained at high risk of
complications. Coronary stenting seems to be important to improve in-hospital
outcome in octogenarians with AMI.

P1768 Is the outcome different after spontaneous
reperfusion (TIMI-3 flow) or direct PTCA for acute
myocardial infarction in survivors of out-of-hospital
cardiac arrest?

P. Garot', E. Fonseca', A. Belarbi', A. Margenet 2 , E. Aptecar 1 , P. Dupouy 1 ,

J.L. Dubois-Rande 1 , E. Teiger' . t Henri Mondor Hospital, Cardiology Dept.,
Creteil, France; 'Henri Mondor Hospital, SAMU 94, Creteil, France

Background: The outcome of pts presenting with AMI and a spontaneously
reperfused (TIMI-3 flow) IRA was demonstrated to be not different when com-
pared to pts with an occluded IRA who underwent successful coronary reopen-
ing within 6 hours after the onset of AMI. However, this was not shown in a
specific subset of AMI pts in which sudden death has revealed or complicated
the acute phase of AMI before the admission in the cath-lab.
Methods and Results: Between Jan 1998 and Dec 2000, 62 survivors of out-
of-hospital cardiac arrest (CA) were referred to the catheterization laboratory of
our institution. Among them, 45 pts had evidence of acute ischemic syndrome
with subsequent coronary artery disease. Direct PTCA was systematically at-
tempted in 25 pts (and successful in 22/25) with significant coronary blood flow
reduction (TIMI 0 to 2). Conversely, pts with TIMI-3 flow (N=20) were treated
conventionally. There was no difference with regard to mean age, history of
prior AMI, diabetes mellitus and total of >60% coronary artery stenosis be-
tween the two groups. When compared to pts treated conventionally, pts who
were treated by angioplasty had worse LV ejection fraction (31.2%±11.3% vs.
39.3±11.4%, p<0.05) and a higher rate of cardiogenic shock (56% vs. 40%,
p<0.05) on admission. Kaplan-Meier survival analysis showed a reduction of
33% in the risk of death from any cause in pts with coronary occlusion who un-
derwent immediate PTCA as compared to those with a patent coronary artery
(relative risk, 2.5; Log-rank, p<0.01). By multivariate logistic-regression analy-
sis, PTCA was a strong and independent predictor of survival (0.53; 95% Cl,
0.13-0.94; p<0.01).
Conclusion: In pts in which sudden death has complicated the early course of
AMI, emergency PTCA appeared as an independent predictor of 6 months sur-
vival despite worse baseline characteristics. Randomised studies are required
to assess the benefit of direct PTCA in survivors of cardiac arrest with TIMI-3
coronary artery disease.

P1769 Gender differences and angiographic findings in
primary angioplasty for acute myocardial infarction

A.H.E.M. Maas', J.P. Ottervanger 2 , A.W.J. van 't Hof 3 , J.C.A. Hoorntje 3 ,

H. Suryapranata 3 , J.H. Dambrink 3 , M.J. de Boer 3 , F. Zijlstra 3 . t lsala
Klinieken, Cardiology, Zwolle, Netherlands; 2Academic Hospital Dijkzigt,
Cardiology, Rotterdam, Netherlands; 3 lsala Klinieken, Cardiology, Zwolle,
Netherlands

Background: Female gender may be a risk factor for mortality after acute my-
ocardial infarction, which can not entirely be explained by differences in base-
line characteristics. Reports on gender differences in the angiographic findings
in patients treated with primary angioplasty have not yet been reported.
Objective: To assess differences in angiographic findings between males and
females in a large cohort of patients with primary angioplasty for acute myocar-
dial infarction.
Results: A total of 1702 patients with acute myocardial infarction were studied,
consisting of 340 females and 1)362 males. Females were older (65 years ±
11.6) than males (59 years ±,11 years, p <0.001). TIMI 3 flow of the infarct re-
lated vessel before angioplasty was observed in 14.7% of females compared to
12.8% of males (p=0.35).. In females with inferior infarct location, the RCA was
the infarct related vessel in 22% compared to 27% in males with inferior location
(p=0.2). After angioplasty, there was TIMI 3 flow in 89% of females compared
to 91 % in males (p=0.3). Myocardial blush grade 2 or 3 after angioplasty was
observed in 73% of females compared to 76% in males.
Conclusions: Angiographic findings in primary angioplasty for acute myocar-
dial infarction are comparable between males and females. In both groups there
is a high incidence of successful primary angioplasty with TIMI 3 flow and good
myocardial blush.
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P1770 Primary, rescue, and facilitated PTCA in the
community setting: a prospective observation of
reperfusion and outcomes in 400 consecutive
patients

G. Steffenino, A. Dellavalle, P. Russo, E. LaScala, L. Rive, F. Meinardi,
F. Margaria, A. Vado. Azienda Ospedaliera S. Croce, Cardiology, Cuneo, Italy

Background: Primary PTCA (P-PTCA) is an established treatment in AMI.
Rescue PICA (R-PTCA) may reestablish myocardial perfusion, and possibly
save lives. Facilitated PTCA (F-PICA) may accelerate and improve reperfu-
sion, and save myocardium. The comparative outcomes of these reperfusion
treatments in current practice are poorly studied. Purpose: To study the acute
outcomes of pts treated with P-PICA, R-PICA and F-PICA in our referral cen-
tre, as part of a Quality Assurance protocol. Methods: 400 consecutive pts with
high-risk ST elevation AMI (extensive, or recurrent, or with pump failure) <12 In
were prospectively included from 1992 through 2001. Pts sent to cathlab for P-
PTCA were those admitted to this Hospital, whereas R-PICA pts were mostly
transferred from nearby centres after failed reperfusion and/or with pump fail-
ure. F-PICA (1 r-PA bolus or start of accelerated t-PA, followed by PICA asap)
was begun in Aug. 2000, as a bridge to PICA when waiting time was >30 min.
The angiograms were re-evaluated blindly by 3 operators. Results: P-PICA, R-
PTCA and F-PICA were actually performed in 282, 82 and 26 pts, respectively.
Baseline population data were: age 62±11y, f 16%, diabetics 23%, previous
MI 23%, ant.Ml 51%, RV MI 24%, leads with ST elevation 5±2, tot ST devia-
tion 19±12mm, time onset-1st Emergency Room (ER) 140±106 min, my CAD
52%, stent use 70%, gpllb/Ilia use 16%, and were similar in the 3 cohorts. For
P-PICA, R-PICA and F-PICA pts, respectively, time from 1st ER-cathlab was
60±56 min, 161±117 min and 80±51 min (p<.001); Shock on admission was
present in 6%, 12% and 0 (p=.052); initial TIMI flow 2-3 was present in 20%,
31 % and 58% (p<.001); final flow was TIMI 3 in 75%, 62% and 80% (p=.04);
ST resolution was >50% in 65%, 59% and 76% (p=.046); TIMI 3 + >50% ST
res. was present in 53%, 42% and 64% (p=.048); Death rate was 9%,12% and
4% (ns); Re-MI was 4%, 4% and 0 (ns); Stroke 1%,1%  and 0 (ns); the com-
bined in-hospital end-point of death/re-MI/stroke occurred in 13%, 13% and 0.
Conclusions: In our 9-year observation of evolving practice in the community
setting, high-risk AMI pts with R-PICA had a worse risk profile and slightly
less favourable acute outcomes than pts with P-PTCA. F-PTCA pts, albeit lim-
ited in number and with a better risk profile, had the best vessel patency both
before and after PICA, the most complete ST resolution, and the best acute
outcomes. F-PICA as used in clinical practice deserves more extensive study.

P1 771 Transradial coronary intervention for acute
myocardial infarction in the elderly > 75 yrs of age:
feasibility and in-hospital outcome

S. Fujiwara, N. Endo, M. Terashima, Y. Itch, S. Abe, T. Ootomo, K. Ogata,
T. Meguro. Sendai Kosei Hospital, Cardiology, Sendai, Japan

We evaluated the feasibility and in-hospital outcome of transradial coronary in-
tervention (TRI) in elderly patients with acute myocardial infarction (AMI) > 75
yrs of age. From January 1999 to September 2001, 195 elderly patients (81.1 ±
4.6 yrs) with AMI underwent percutaneous coronary intervention (PCI). Among
them, TRI could be performed in 165 (84.6%) patients. The remaining 30 pa-
tients received PCI from femoral (n = 29) or brachial artery (n = 1) because of
cardiogenic shock (n = 22), narrow radial arteries (n = 4) Allen test abnormal-
ity (n = 1), chronic hemodialysis patients (n = 1), radial artery spasm (n = 1)
and occlusion of subclavian arteries (n = 1). Unless contraindications for radial
artery cannulation were present, cardiogenic shock was an independent pre-
dictor to limit radial artery approach. Baseline characteristics, procedural and
in-hospital outcomes are shown in table.

Baseline characteristics and outcomes

Age (yrs) 81.2 ± 4.7

.Gender (M/F) 91/74
Killip class (I/II/III/IV) 117/34/9/5
Culprit artery (LAD/LCx/RCA/LMT) 69/23/70/3
Lesion type (occluded/A/B1/B2/C) 105/0/9/33/18
Peak CK (IU) 1720 ± 1345
Stunt use (%) 83.6
Procedure success (%) 96.4
In-hospital death (Cardiac/Total; %) 6.7/7.9

LAD indicates left anterior descending artery; LCx, left circumflex artery; RCA, right coronary
artery; LMT, left main Crank, CK, creatine kinase.

Access site bleeding or hematoma requiring transfusion and procedure related
death were not observed in any patients. We conclude that TRI for AMI is fea-
sible and can be performed with high success and low complication rate even
in elderly patients > 75 years of age.

P1772 Direct infarct intervention in the diabetic: does it
really work?

R. Siegel 1 , A. Bhaskaran 1 , K. Moon 2 , B. Barker', C. Jost 2 , T. Sargent',
K. Kinkade', J. Vermillion'. t Advanced Cardiac Specialists, Cardiovascular
Research, Phoenix, United States of America; 2Advanced Cardiac Specialists
Interventional Cardiology Dept., Phoenix AZ, United States of America

Diabetic patients undergoing intervention in coronary heart disease have been
shown to be at increased risk for adverse clinical outcomes. Limited data is
available on how diabetics fare following direct infart intervention (d-PTCA) in
acute MI. We evaluated clinical outcomes following d-PICA with optimal result
in this high-risk clinical subset. From 1/98 to 1/02, 250 patients (male 58%;
mean age 63 years) underwent d-PTCA of 271 lesions in 265 vessels. Co-
morbid risks factors included: age > 70 years, 30.4%; prior MI, 24%; prior
CABG, 16.4%; EF < 40%, 33.3%; multi-vessel disease, 21%. Cardiogenic
shock was present in 10%. Anterior MI constituted 38.4%. Majority of the le-
sions (74.9%) were AHA/ACC type B2/C. Stent was deployed in 32%. Patients
received ACT-guided IV heparin during the procedure, followed by antiplatelet
therapy. Results: Procedural success (TIMI 3 flow; residual stenosis <20%)
was obtained in 98%. In-hospital event rate was low: no acute re-closure, 4
(1.6%) CABG, and 1 (0.4%) death. Mean hospital stay was 2.7 days. Mean
global LVEF was 42.7% at discharge. There was 1 subacute stent thrombo-
sis. At 12-Month Follow-Up (96.4% complete; mean 6.28 + 4.88 months), the
incidence of reinfarction (8.9%), re-PICA (6%) and stroke (4.4%) were accept-
able. Cardiac mortality was 2.2% in the first year following intervention. Event-
free survival was seen in 115 patients (86%). Mean LVEF rose to 50.2% at
12-month follow-up (p=0.008).
Conclusions: 1. Direct infarct intervention is safe and effective in diabetic pa-
tients presenting with acute MI. 2. Procedural success is high and in-hospital
cardiac events are low and comparable to non-diabetics. 3. This translates into
low revascularization rates and favorable event-free survival in the long-term.
4) There was highly significant improvement in global left ventricular systolic
function at 12-month follow-up. 5) Our data indicates that optimal acute results,
both in flow and luminal diameter gain, with prompt and effective salvage of
jeopardized myocardium, may be an important determinant in a post-MI dia-
betic's long-term event free survival.

P1773 Factors influencing the use of primary angioplasty in
unselected patients with acute myocardial infarction:
results of the AMI-Florence Registry

E. Buiatti 1 , A. Barchielli 2 , D. Balzi 2 , S. Valente 3 , N. Carrabba 3 , M. Filice 2 ,

M. Monami 3 , I. Olivotto 3 . t Tuscany Health Agency, Florence, Italy; 2Health
Unit, Florence, Italy; 3 Careggi Hospital, Florence, Italy

Background: Primary angioplasty (P-PICA) is an effective treatment for pa-
tients (pts) with acute myocardial infarction (AMI) presenting with ST segment
elevation. As P-PICA has fewer contraindications than thrombolysis, the avail-
ability of P-PICA should increase the proportion of pts who undergo reperfu-
sion treatment (RI).
Methods: The study was designed as a prospective observational registry in-
cluding all the Florence area residents who experienced AMI from March 1,
2000 to February 28, 2001. P-PICA represents the most common modality of
RI in the Florence area, which includes 2 high-volume centres with P-PTCA
programs and 5 hospitals without the facilities to perform P-PICA. This analy-
sis refers to the 706 pts with ST-elevation AMI who were admitted within 12 In
from symptom onset.
Results: Of these pts, 243 (34.4%) were treated conservatively and 463
(65.6%) received RI: P-PICA in 423 (59.9%), thrombolysis in 35 (5.0%) and
rescue PICA in 5 (0.7%).The rate of P-PICA was 85.2% in the 2 centres
with P-PICA facilities and 37.6% (range 17-78%) in the 5 hospitals with-
out (p<0.000). The use of P-PICA was 66.4% in pts admitted in the office
hours and 56.0% in pts admitted in the non-office hours and in the weekends
(p=0.004). At multivariate analysis the only factor associated with increased
probability of P-PICA was the admission to a centre with invasive facilities
(OR 7.8, 95%CI 5.1-11.8) while factors influencing the exclusion from P-PICA
were age as a continuous variable (OR 0.97, 95%Cl 0.96-0.99), history of heart
failure (OR 0.26, 95%Cl 0.11-0.65), previous myocardial infarction (OR 0.55,
95%CI 0.33-0.93), time from symptom onset to hospital admission as a contin-
uous variable (OR 0.91, 95%Cl 0.84-0.99), AMI other than anterior (OR 0.32,
95%Cl 0.21-0.50), Killip class 3-4 (OR 0.44, 95%CI 0.24-0.83), admission in
non-office hours (OR 0.59, 95%CI 0.39-0.88). In-hospital and 6-month mortal-
ity was 5.8% and 8.8% in pts treated with RI vs 14.8% and 23.9% in pts treated
conservatively (both p<0.000).
Conclusion: Although P-PICA can be performed in almost all pts, more than
30% of unselected AMI pts do not actually receive RT. Pts admitted to a hospital
with invasive facilities have about eightfold higher probability to be treated with
P-PICA. Pts with a more severe risk profile who are more likely to benefit from
the procedure are less likely to undergo it.
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P1774 An early revascularization strategy in cardiogenic
shock provides similar benefits in men and women

D. Antoniucci, R. Valenti, A. Migliorini, G. Moschi, G.M. Santoro, L. Bolognese,
P. Buonamici, G. Cerisano. Careggi Hospital, Division of Cardiology, Florence,
Italy

Background: The Shock Trial did not show any benefit of an early revascu-
larization strategy in women with AMI complicated by cardiogenic shock (CS),
while the Shock Registry showed similar benefits in men and women.
Methods: Comparison of outcomes of 143 men and 65 women with CS under-
going primary percutaneous intervention (PCI).
Results: Women were older than men (74 ± 10 yrs vs 66 ± 12 yrs, p<0.001).
There were no differences between groups in the other baseline characteristics.
Primary PCI success rates were similar (95% vs 96%) and coronary stenting
was accomplished in most pts of both groups. The six-month survival rate was
56 ± 7% for women and 67 ± 4% for men (p=0.083). There were no differences
in reinfarction (2% vs 3%, p=0.619) and target vessel revascularization rates
(12% vs 7%, p=0.249). After adjusting for multiple variables, female sex was
not related to survival, while the only independent predictor of mortality was
age (OR 1.07, 95% Cl 1.04-1.09, p<0.001).

Six-month survival.

Conclusion: An early revascularization strategy in patients with cardiogenic
shock provides similar effects on outcomes in men and women.

P1775 Primary angioplasty as preferred reperfusion therapy
in an unselected population: 6-month follow-up
results of the AMI-Florence Registry

E. Buiatti 1 , G M. Santoro', D. Balzi 3 , M C. Landini 3 , N. Marchionni 2 ,

M. Torri 3 , S. Valente 2 , V. Verdiani 2 . I Tuscany Health Agency, Florence, Italy;
2 Careggi Hospital, Florence, Italy; 3Health Unit, Florence, Italy

Background: Reperfusion therapy (RT) improves survival in patients (pts) with
acute myocardial infarction (AMI). Primary PTCA (P-PTCA) represents the
most frequently utilized modality of RT in the Florence area, due to the pres-
ence of two high-volume centres with P-PTCA programs.
Methods: The study was designed as a prospective observational registry in-
cluding all the Florence area residents who experienced AMI from March 1,
2000 to February 28, 2001 and were admitted to hospital within 24 hours from
symptom onset. The analysis concerning 806 pts with ST-elevation AMI entered
in the registry is presented here.
Results: Mean age was 69.5±13 years, 69% were males, 20.6% had diabetes,
50.4% hypertension, 27% dyslipidemia, 29.3% were current smokers, 15.4%
had had a prior myocardial infarction and 6.6% prior revascularization (PTCA or
CABG). Killip class >1 was observed in 27.2%; cardiogenic shock was present
in 5.2%. Time from symptom onset to admission was <6 h in 82.5%. Among
the 494 patients (61.3%) treated with RT, 91.7% underwent P-PTCA. In these
pts median door-to-balloon time was 41 min; stents were used in 96%. Overall
in-hospital mortality was 9.6%: 6.0% in P-PTCA pts (4.0% in non-shock pts)
and 15.7% in pts not treated with RT; one of the 41 pts treated with fibrinolysis
died. In P-PTCA pts mortality varied according to time from symptom onset to
hospital admission (5.0% if less than 3 hours vs 7.8%, p=0.23) and to door-to-
balloon-time (3.0% if time <30 min vs 8.8%, p=0.01 1).
Overall 6-month mortality was 14.9%: 9.5% in P-PTCA pts, 7.3% in pts treated
with fibrinolysis, and 23.7% in pts not treated with RT.
Using a multivariate logistic regression model, Killip >1 (OR 3.9, 95%Cl 2.5-
6.1), age as a continuous variable (OR 1.08, 95%Cl 1.05-1.10), a history of
angina (OR 1.61; 95%Cl 1.03-2.53) and a previous ictus (OR 2.52, 95%Cl
1.30-4.87) were significantly associated with an increase in 6-month mortality,
while the use of RT was a protective factor (OR 0.59, 95%Cl 0.38-0.93).
Conclusion: P-PTCA, when used as preferred RT, is applicable to a large part
of unselected pts with AMI and is associated with excellent 6-month outcome.
However, older pts with heart failure at admission and a history of angina or
ictus remain at higher risk for 6-month mortality.

P1776 Primary coronary stent implantation for acute
myocardial infarction in diabetic versus nondiabetic
patients: in-hospital and follow-up results

I. Demir, H. Yilmaz, I. Basarici, E. Altekin, O. Sancaktar, N. Deger. akdeniz
university, cardiology, ANTALYA, Turkey

Objectives: The outcome of diabetic patients after myocardial infarction (MI)
has been worse than in their nondiabetic patients before and during the throm-
bolytic therapy era. In order to evaluate the impact of diabetes on the acute
and late clinical outcomes in a consecutive series of patients undergoing coro-
nary stent implantation in AMI, we compared in-hospital and follow-up clinical
outcomes among diabetic and nondiabetic patients.
Material and Methods: From 1997 to 2001 we performed primary coronary
stent implantation in 774 patients for acute MI. We compared the angiographic
and clinical outcome of nondiabetic (aged 55.9 ± 10.6 years; 82.6% male) and
diabetic (aged 56.8 ± 11.7 years; 63.1% male) patients consecutively treated
with primary stenting for acute MI. The in-hospital results and follow-up clinical
outcomes of each group were retrospectively analyzed.
Results: The nondiabetic group comprised 633 (81.8%) patients and the dia-
betic group 141 (18.2%) patients. Basic clinical and angiographic characteris-
tics were similar. Angiographic and clinical success was in diabetics = 66.7%
and 90.7% vs. in nondiabetics = 78.7% and 95.1 % (respectively p=0.006, 0.04).
Diabetic patients had a much higher incidence of in-hospital death and overall
events (p=0.028). At 1-month follow-up, diabetic patients had a much higher
incidence of target vessel revascularization (5.6% vs 1.6%; P = 0.006), which
accounted for the majority of the major cardiac events at 1 month (20.6% vs
7.4%; P = 0.003). At a mean follow-up of 7.2 ± 2.7months, 92.9% of non-
diabetic and 88% of diabetic patients were alive (p = 0.05). Overall freedom
from a major cardiac event (death, MI, target vessel revascularization) at 7.2 ±
2.7month follow-up was 75.8% for nondiabetics and 58.1 % for diabetic patients
(P <001). By multivariate analysis, age, diabetes, shock, hemodynamic insta-
bility and female gender were the most important predictor for development of
1-month and late major cardiovascular events.
Conclusion: Primary stenting in acute MI is effective in restoring immediate
TIMI 3 coronary flow in diabetic and nondiabetic patients. This procedure may
improve benefit in terms of mortality rate to both groups, particularly in diabetic
patients, compared with previous reports with thrombolytic therapy. Neverthe-
less, major cardiovascular events at 1 month and medium-term follow-up are
more frequent in diabetic patients.

P1777 Rescue percutaneous coronary intervention after
failed thrombolysis versus primary percutaneous
coronary intervention in acute myocardial infarction:
registry of the Arbeitsgemeinschaft Leitender
Kardiologischer Krankenhausarzte

A. Vogt 1 , W. Niederer 2 , H.-J. Engel 3 , K.-W. Heinrich 4 , T. Bonzels, R. Uebiss,
M. Gottwik 7 on behalf of ALKK study group. 1 Klinikum Kassel gGmbH,
Medizinische Klinik 11, Kassel, Germany; 2Krankenhaus der Barmherzigen
Bruder, Regensburg, Germany; 3Krankenhaus Links der Weser, Bremen,
Germany; 4 Herzzentrum Kaiser- Wilhelm-Krankenhaus, Duisburg, Germany;
5Klinikum, Fulda, Germany; 6Klinikum, Aschaffenburg, Germany; 7Klinikum,
Medizinische Klinik 8, Nurnberg, Germany

From 1994 to 2000 all PCI-procedures were recorded from 87 German cen-
tres. This analysis includes all procedures for AMI <24 h in de-novo coronary
lesions:
Rescue vs. primary PCI

Rescue-PCI Primary PCI P=

No. 2210 8736
% female pts. 22.8 26.5 0.03

age(Y±SD) 59+12 61±12 <0.001

% 3-vessel-disease 22.6 25.4 0.03
symptoms to PCI (h) 7.1 t 5.1 5.7 ± 4.9 <0.001

ST-elevation 94.5 88.8 <0.001

shock 18.8 14.3 <0.001
%TIMI 0/1 before PCI 66.0 81.5 <0.001
% TIMI 3 after PCI 84.0 86.6 0.03

% stent 60.7 56.2 0.006

max. CK (U/I ± SD) 1249 f 1275 982 ± 1066 <0.001

% reinfarction 2.6 2.0 n.s.
% in-hospital death 13.4 10.4 0.004

Patients with rescue-PCI were younger, less women, had less 3-vessel-CHD,
but longer delay to reperfusion and more shock. Predictors of in-hospital death
were shock (OR 17.3; 95%-CI 14.8-20.2), failed PCI (OR 5.1; 4.3-6.1), rein-
farction (OR 5.0; 3.5-7.1), age (OR 1.5 per decade; 1.4-1.6), 3-vessel-CHD
(OR 1.9; 1.7-2.3), and female gender (OR 1.2; 1.01-1.4). Time to PCI, stent,
and maximum CK were not significantly associated with mortality. In multivari-
ate analysis (logistic regression), rescue-PCI had significantly higher mortality
than primary PCI (OR 1.25; 95%-Cl 1.04-1.50).
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P1778 j Long-term follow-up after rescue stenting in acute
myocardial infarction

L. La Vecchia', L. Favero' , P. Vincenzi' , M. Martini' , L. Varotto' ,
A. Rubboli 2 , A. Fontanelli'.'S.Bortolo Hospital, Cardiology, Vicenza, Italy;
2 Maggiore Hospital, Cardiology, Bologna, Italy

A large amount of clinical data support the concept that stenting in acute my-
ocardial infarction (AMI) represents a feasible and effective revascularization
strategy. However, very few information are available in the subgroup of patients
(pts) who receive a coronary stent after failed systemic thrombolysis (so-called
"rescue" stenting).
Methods: We analyzed long term follow-up (mean 28 months, range 6-85 mo)
of 123 consecutive pts (age 60±12 yrs; 78% males) treated with rescue stent-
ing because of persistence or early recurrence of ST segment elevation after
full dose TPA (according to GUSTO protocol) in the period 1996-2001.
Results: Coronary stenting was attempted in 123/123 and was successful in
119/123 (96.7%); abciximab was used in 57/123 (46%) and intra-aortic balloon
pumping (IABP) in 35/123 (28%). The stented segment was 18±8 mm long.
Treated vessel was LAD (48%), RCA (40%), LCX (9%) and vein graft (3%).
At the end of the procedure, TIMI 3 flow was obtained in 104/123 (85%) and
TIMI 2 in 14 (11%). There were 10 in-hospital deaths and 4 late deaths, with a
long term survival of 89%. Target lesion revascularization occurred in 17 cases
(14% of discharged pts). Overall, event-free survival was 77%. Predictors of
in-hospital mortality were all clinical parameters of high risk: age (p=0.01), Kil-
lip class 4 (p<0.001), cardiac arrest (p=0.009), 3 vessel or left main disease
(p=0.02), ejection fraction (p<0.001) but not pre-coronary time, infarct location
or use of abciximab or IABP. Predictors of late mortality were: age (p=0.007),
peak troponin I (p=0.01) and previous infarction (p=0.006). TIMI flow <3 post-
procedure has a negative impact on early (p=0.008) but not late mortality. At
multivariate analysis, independent predictors of survival were age (p=0.014)
and ejection fraction (p=0.006).
Conclusions: These data are among the few available concerning long term
follow-up after rescue stenting and show that late mortality is relatively low,
comparing favourably with results obtained in primary stenting. Although the
scenario of percutaneous revascularization in AMI represents a field of rapidly
evolving strategies, these data suggest that rescue stenting should not be de-
nied to appropriately selected patients after failed thrombolysis.

P1779 Effect of abciximab and adenosine on microvascular
reperfusion during direct angioplasty for acute
myocardial infarction

M.J. Claeys, J.M. Bosmans, M. De Ceuninck, G. Vermeire, S. De Groof,
C. Vrints. Antwerp University Hospital, Cardiology Dpt, Edegem, Belgium

Background: Despite early recanalization of an occluded infarct artery, up to
one third op the patients still fail to obtain complete myocardial reperfusion and
remain at risk of developing large infarcts. This study sought to assess whether
adjunctive therapy with abciximab and adenosine might attenuate this process
of impaired microvascular reperfusion and its detrimental implications.
Methods and Results: Microvascular reperfusion was studied in 200 patients
with AMI by evaluation of the resolution of ST-segment elevation after success-
ful percutaneous coronary intervention (PCI). An historical cohort of 102 pa-
tients receiving no adjunctive therapy constituted the control group (G1). A to-
tal of 50 patients received adjunctive therapy wiht abciximab alone(G2) and
48 patients received combined adjunctive therapy of IV abciximab and intra-
coronary infusion of adenosine during PCI (G3).The phenomenon of impaired
microvascular reperfusion defined as the presence of persistent (>50% of initial
value)ST segment elevation despite successful recanalization (%ST > 50%),
occurred in 17% of G3 vs 37% in G2 vs 33% in G1 (p=0.01).Multivariate anal-
ysis identified combined adjunctive therapy (G3) as an independent protective
factor for microvascular reperfusion. Major cardiac event rate (death and MI) at
one month tended to be lower in patients receiving adjunctive treatment: 10%
in Gi vs 6% in G2 and vs 7% in G3. This positive effect on clinical outcome was
mainly observed in the 61 patients with impaired reperfusion (%ST > 50%) and
was related to abciximab treatment: MACE rate of 23% in G1 vs 11% in G2 vs
12% in G3. The outcome of the 139 patients without impaired microvascular
reperfusion was excellent for all studygroups (MACE rate: 3%, 5%, 5%)
Conclusion: Adjunctive therapy with abciximab and adenosine during PCI
for AMI has a beneficial effect on outcome: it attenuates the process of mi-
crovascular reperfusion injury (mainly adenosine effect) and it seems to prevent
thrombotic complications particularly in patients with impaired microvascular
reperfusion (mainly abciximab effect)

P1780 Abciximab use in unselected patients with acute
myocardial infarction treated with primary PTCA: data
from the AMI-Florence Registry

G M. Santoro', M. Margheri 1 , E. Buiatti 2 , S. Valente 1 , M. Monami 1 ,

A. Fantini 3 , M. Granelli 3 , F A. Tarmum 3 . 1 Careggi Hospital, Florence, Italy;
'Tuscany Health Agency, Florence, Italy; 3Health Unit, Florence, Italy

Background: Factors influencing the use of abciximab (ABC) in unselected
patients (pts) with acute myocardial infarction (AMI) treated with primary PTCA
(P-PTCA) have not been fully explored yet. Furthermore, the potential benefit
of ABC treatment in this population remains controversial.
Methods: Data are derived from the AMI - Florence Registry, a prospective ob-
servational registry including all the Florence area residents who experienced
AMI from March 1, 2000 to February 28, 2001 and were admitted to hospi-
tal within 24 hours from symptom onset. Florence area includes 7 hospitals,
5 without the facilities to perform P-PTCA and 2 with specific programs for P-
PTCA. This analysis refers to the 462 pts with ST-elevation AMI included in the
registry who underwent P-PTCA.
Results: Of these pts, 281 (60.8%)were treated with ABC (bolus followed by
12 h infusion) and 181 (39.2%) were not. The corresponding rates of stent use
were 96.4% vs 95.4%; TIMI 3 flow was restored in 99.3% vs 96.4%. At multi-
variate analysis, factors positively associated with ABC use were admission to
a hospital with P-PTCA facilities (OR 2.2, 95%CI 1.4-3.3) and history of angina
(OR 1.5, 95%CI 1.1-1.9), while factors associated with no ABC treatment were
age as a continuous variable (OR 0.97, 95%CI 0.96-0.99) and AMI location
other than anterior (OR 0.58, 95%Cl 0.38-0.88); pts in Killip class > 1 were
less likely to receive ABC (OR 0.53, 95%Cl 0.32-0.88). In-hospital mortality
was 2.5% in ABC-treated patients and 13.3% in the others (p<0.001). At multi-
variate analysis determinants of in-hospital mortality were age as a continuous
variable (OR 1.11, Cl 1.06-1.18) and Killip class > 1 (OR 3.9, Cl 1.5-9.8). ABC
treatment was associated with reduced mortality (OR 0.36, CI 0.13-0.99). In-
hospital reinfarction and re-PTCA were 10.3% in ABC-treated pts and 8.8% in
the others (p=0.60). Left ventricular ejection fraction of the pts alive at discharge
was the same in the 2 groups (mean 45±12%).
Conclusion: Patients admitted to hospitals with P-PTCA facilities are more
likely to receive ABC treatment. The reduced mortality observed in ABC-treated
patients depends on their more favourable risk profile, even it an independent
effect of ABC use is also suggested.

P1781 Facilitated percutaneous coronary interventions in
patients with acute myocardial infarction transferred
from remote hospitals

D. Dudek, K. Zmudka, M. Kuta, A. Dziewierz, C. Zorkun, S. Bartus, W. Tracz, J
S. Dubiel. Jagiellonian University, Institute of Cardiology, Krakow, Poland

Primary percutaneous coronary intervention (PCI) is a preferred therapy for
myocardial infarction (MI) in centers having access to immediate invasive treat-
ment but is frequently inaccessible to the community hospitals without catheter-
ization facilities. We studied the safety and efficacy of facilitated PCI in patients
(pts) with acute MI transferred from remote hospitals to catheterization facilities.
Methods: 200 pts with MI admitted to remote hospitals were enrolled if they
presented within 12 hrs of chest pain onset, were eligible for thrombolysis and
if the anticipated transfer time to catheterization laboratory was > 90 min. All
pts received i.v. bolus of 60U/kg heparin, 15 mg alteplase and 0.25 mg/kg ab-
ciximab at the remote hospital and were immediately transferred to angiogra-
phy. Infusion of alteplase (35mg/60 min) and abciximab (0.125 ug/kg/min) was
continued during transfer.
Results: Average transport time was 97±39 min, and remote hospital door
to needle time was 158±61 min. No death, and one ventricular fibrillation oc-
curred during transportation. Mean time from lytic therapy administration to an-
giography was 124±39 min. In baseline angiography TIMI 3 flow was present
in 71%, and patent infarct related artery (TIMI 3+2) was found in 86% of pts.
Immediate PCI was performed in 150 pts with 92% procedural success rate.
Corrected TIMI frame count before PCI was 35±30 and after PCI decreased to
20±13. In 42% of pts TIMI Myocardial Perfusion Grade (MPG) 3, and in 26%
of pts MPG2 was achieved after PCI. The frequency of adverse cardiovascular
events in the 30-day follow-up was rather low with 3.5% mortality rate, 1% re-
current MI, 1.5% repeat PCI and 1% intracranial bleeding. However, there were
also 3% severe, 1.5% moderate and 14% mild bleeding complications.
Conclusions: Transferring patients from remote (>90 min. transfer time) hos-
pitals to angioplasty center after administration of combined lytic and Ilb/Illa
blocker therapy was feasible and safe. This combined therapy resulted in 71%
TIMI 3 flow and opened infarct related artery in 86% of pts before PCI. Patients
after such combined lytic therapy could undergo immediate PCI procedure (fa-
cilitated PCI) with high procedural success rate. However, bleeding complica-
tions occurred with rather high frequency.
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P1782 Effect of stent-implantation versus balloon
angioplasty on blood thrombogenicity in patients
with acute myocarial infarction

M. Jaster, P. Schwimmbeck, M. Pauschinger, S. Spencker, H.P. Schultheiss,
U. Rauch. Universityhospital Benjamin Franklin, Klinik for Cardiology, Berlin,
Germany

Background: Activated platelets are an independent predictor for thrombotic
events after percutanous coronary intervention and stent implantation. Newer
trials point to the benefit of early platelet inhibition and blockade of platelet-
leukocyte interaction for prevention of coronary thrombosis. Our study exam-
ined platelet-leukocyte interaction and platelet activation in blood in patients
with acute myocardial infarction (AMI) randomised to stent-implantation versus
balloon angioplasty.
Methods and Results: 57 patients with AMI were included into our study. Pa-
tients were excluded when receiving fibrinolytic agents or GP Ilb/Illa receptor
antagonists. All patients were treated with heparin, ticlopidine (250 mg BID)
and aspirin (100 mg). Blood samples were taken from a peripheral vein be-
fore, immediately after intervention and after 24 hours and analysed by flow
cytometry. Platelet-leukocyte aggregates in blood were comparable before in-
tervention in patients randomised to stent-implantation (n=31) or balloon angio-
plasty (n=26) (3,9% (2,8; 4,7) versus 4,05% (3,4; 4,5)). Patients with implan-
tation of a heparin-coated coiled wire stent showed a significant decrease in
platelet-leukocyte aggregates 24 hours after intervention (3,9% (2,8; 4,7) ver-
sus 3,2% (2,4; 4,1); p < 0,01). No difference in platelet-leukocyte aggregation
was found in patients treated with balloon angioplasty only. Platelet activation
was increased immediately after intervention in both groups.
Conclusion: An inhibitory effect of stent-implantation on platelet-leukocyte ag-
gregation in blood was demonstrated in patients with AMI. Passivation of the
vessel wall and removal of the dissection-membrane by the stent reduces
platelet-leukocyte interaction in the circulation and may relate to the clinical
benefit of stenting in AMI.

P1783 Comparison of Culprit lesion targeting versus multi
lesion trageting for primary and early percutaneous
coronary intervention in acute myocardial infarction

S. Rux, K. LenBen, S. Sonntag, T. Thieme, F.X. Kleber. ukb, Internal
medicine/cardiology, Berlin, Germany

Treatment of acute myocardial infarction (AMI) has undergone dramatic
changes due to new interventional techniques and improved thrombolytic
agents. Primary PCI, especially stenting of the culprit lesion under GPIIb/Ilia
blockade, is a world wide accepted approach. A certain amount of patients suf-
fering from AMI have multi-vessel coronary artery disease with several other
high-grade stenosis beside the culprit lesion (cpl). There is very limited data on
patient 's outcome after PCI targeting the cpl alone compared to targeting of
additional lesions beside the cpl.
Between January 1st 1999 and February 1st 2002 346/346 patients underwent
diagnostic and 288/346 immediate therapeutic cardiac catheterization for treat-
ment of AMI. 58/346 patients were either transferred for CABG, underwent PCI
later or had no significant stenosis. 1-vessel-disease was present in 82/288, 2-
vessel-disease in 100/288 and 3-vessel disease in 103/288 patients. PCI of the
cpl alone was performed in 191/288 patients and 97/288 underwent multiple in-
terventions. Overall inhospital mortality was 12/288 patients (4.1%) undergoing
PCI and additional non-fatal MACE occurred in 11/288 patients (3.8%).
No significant difference concerning mortality, occurrence of non-fatal MACE
and duration of hospitalisation was found in comparison of the 6 groups pre-
sented in the table. Patients were divided into the 6 groups according to the
targeted lesions (Cpl= intervention of the culprit lesion, IRA= intervention of an
additional lesion in the infarct related artery (IRA), non-IRA= intervention of an
additional lesion located in an artery not related to the acute MI).

Affected	 Procedures
vessels	 (n)

Location of
intervention

Patients	 Hospital
(n)	 days

Death	 MACE
n (%)	 n (%)

Level of
significance

1 1 Cpl 62 5.0 1 (1.6)	 2 (3.2) n.s.
1 >1 CpI + IRA 20 5.3 0	 0 n.s.
2 1 Cpl 66 5.7 5(7.6)	 1 (1.5) n.s.

2 >1 Cpl + IRA/non-IRA 34 6.1 1 (2.9)	 1 (2.9) n.s.
3 1 CpI 63 6.9 3 (4.8)	 4 (6.4) n.s.

3 >1 Cpl + IRA/non-IRA 43 5.9 2(4.7)	 3(6.9) n.s.

We conclude that complex interventional coronary r revascularisation in AMI is
safe and effective. Randomised trials including a larger number of patients are
warranted to verify our experience.

P1784 Reduction of coronary blood flow during early phase
of reperfusion as a predictor of microvascular injury
during acute myocardial infarction

J. Zalewski, W. Zajdel, P. Czunko, P. Musialek, C. Zorcun, A. Kadzielski,
T. Przewlocki, K. Zmudka. St. John Paul Hospital 11, Institute of Cardiology,
Krakow, Poland

In acute myocardial infarction (AMI), recanalization of the infarct related artery
(IRA) with primary angioplasty leads usually to restoration of epicardial blood
flow. This, however, may not translate into appropriate perfusion, since hypoxia
and reperfusion impair coronary microcirculation and induce cardiac myocyte
damage. The aim of the study was to estimate the relation between dynamic
changes of coronary blood flow in IRA during the early phase of reperfusion
and microvascular injury in 272 consecutive patients (pts) with AMI (mean age
54.7±10.5 years) treated with primary angioplasty in our institution.
The pts were divided into two groups: reflow (TIMI-3) and no-reflow (TIMI<3).
ECG (total ST elevation in all leads, [tST]) and hemodynamic status (heart rate
[HR]/systolic blood pressure [SP]) were collected before [B], straight after com-
pletion of the procedure [C] and 24 hours later [C24]. Coronary flow (TIMI scale
and corrected TIMI frame count, CTFC) was evaluated at the above time points
and, in addition, immediately after opening of the IRA [0]. Microvascular injury
was assessed by (i) regression of ST segment elevation (tST-C/tST-B and tST-
C24/tST-B); (ii) maximal CK-MB release (iii) HR/SP-B, HR/SP-C, HR/SP-C24.
Coronary flow impairment (CTFC-red [frame]) was defined as the difference
between CTFC-C and CTFC-O.
TIMI-3 flow was achieved in 236 pts [90,8%] immediately after IRA opening. In
the early phase of acute reperfusion (6-30 min, on average 12.6 min), between
IRA opening and end of PCI we found a reduction in TIMI flow by at least 1 point
in 19 pts. Thus, at the end of PCI 224 (86,2%) pts had TIMI-3 flow, whereas in
19 (13,8%) pts the no-reflow phenomenon (TIMI<3) occurred.
CTFC-C was bigger than CTFC-O in group reflow (18,98±6,92 vs. 21,04±7,48;
p=0,03) and in group no-reflow (43,44±26,94 vs. 89,84±47,86; p=0,004).
CTFC-red in the reflow group was 2,02±6,28 and in the no-reflow group was
46,34±42,82 (p<0,001). CTFC-red in groups with LAD vs. non-LAD IRA was
3,74±4,86 vs. 1,44±6,74 (p=0,041). CTFC-red correlates with tST-C/tST-B
(r=0,52, p<0,001), tST-C24/tST-B (r=0,59, p<0,001), maximal CK-MB (r=0,35,
p=0,001) and HR/RR-C24 (r=0,44, p<0,001).
Conclusions: 1. In patients with AMI treated by primary angioplasty, successful
IRA opening is usually followed by a subsequent reduction in coronary flow in
the early phase of reperfusion.
2.The reduction in coronary flow correlates with microvascular injury.
3.Our data indicate that the reduction in IRA flow following successful IRA
opening may be a clinically useful early indicator of microvascular injury.

P 1785 !
 Intracoronary localregional delivery of abciximab over

a 3 French catheter in acute myocardial infarction

K. Kronberg' , B. Hullmann 1 , M S. Clause, G-H. Reil 1 . 1 Klinikum Oldenburg,
Kardiologie, Oldenburg, Germany; 2 OFFIS, Health Information Systems,
Oldenburg, Germany

Background: In acute myocardial infarction a subset of patients treated with
primary angioplasty maintained an occluded vessel even after multiple dilata-
tions. In these cases of occlusive intracoronary thrombi the systemic applica-
tion of platelet glycoprotein llb/Illa antagonists could not reach the small ves-
sels distal of the stenosis and re^tdre the flow in the microcirculation. We eval-
uated the localregional delivery'of abciximab. The drug was injected through a
3 French (F) multipurpose catheter directly into the distal coronary vessel.
Methods: From June 1999 until July 2001 we performed primary angioplasty at
208 consecutive patients with acute myocardial infarction. We could restore a
TIMI 3 flow in 188 patients with balloon dilatation and if necessary with systemic
application of abciximab. In 20 (9,6%) cases we found even after repeated bal-
loon angioplasty a thrombotic occlusion or a slow flow (TIMI 0-2). The average
age of these patients was 63,4 years, 14 (70%) were males and 5 (26%) of
them had undergone a prior bypass operation. Half of the dose of abciximab
was given through the guiding catheter and the other half through a 3 F catheter
distal of the stenosis. All patients received a stent and were treated with addi-
tional acetylsalicyclic acid and clopidogrel.
Results: After localregional delivery of abciximab and balloon angioplasty in
18 of 20 cases (90%) a TIMI 3 flow could be restored, in the other 2 (10%) a
TIMI 2 flow was achieved. On average it lasted 40.9 minutes (15 to 82 minutes)
from the beginning of the procedure to the time the blood flow was restored.
The maximum of the creatinine kinase was 1218 U/I on average. One patient
died 13 days after the infarction in cardiogenic shock. After 6 months the angina
classification was CCS I of 18 patients on average (one non related death). 16
patients were event free, one patient needed coronary bypass grafting and one
other had a myocardial infarction. The left ventricular ejection fraction rose from
43,7% at discharge to 55,7% in 6 months after the therapy.
Conclusion: The intracoronary localregional delivery of abciximab restored
blood flow in the infarct related vessel in a high percentage. The TIMI 3 rates
(90%) and the 6 months clinical results encourage the use of localregional ap-
plication of abciximab in occluded vessels to improve microvascular circulation.
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P1786 Improved myocardial salvage with gradual
reperfusion angioplasty compared to coronary
stenting for acute anterior myocardial Infarction

K. Ohsato, S. Mizuno, T. Murakami, I. Moriuchi, Y. Arai, H. Kokado, M. Ohnaka.
Fukui Cardiovascular Center, Internal Medicine Dept., Fukui, Japan

Experimental studies indicate that staged reperfusion plays a role for restora-
tion of reperfusion injury in occluded coronary artery. We sought to evaluate the
impact of gradual reperfusion angioplasty to coronary stenting in patients with
acute myocardial infarction (AMI). We performed a prospective analysis of 127
patients with anterior AMI. Prolonged (10 minute) dilatations were performed
in 40 patients using perfusion balloon (GRA), 43 patients delivered coronary
stenting (SRA), and the other 44 patients received standard (1 minute) dilata-
tions using standard balloon (BRA). GRA group had a less ST re-elevation
(GRA30%, SRA67%, and BRA64%; p<0.05) and a lower rate of major arrhyth-
mia (15%, 46%, and 45%; p<0.05) in the acute phase. Regional wall motion
improved significantly over the baseline (-2.65 SD/chord) at the time of AMI
when seen at 1 month (-2.35, p=0.048) and 6 months (-2.20, p=0.047), and
3 years (-2.12, p=0.045) after the infarction in GRA group, which was not ob-
served in SRA and BRA groups. At 3-year follow-up, the rate of target vessel
revascularization was 27.3%, 23.3% and 47.7%, respectively (p=0.035). Mis-
match of thallium-201 and fatty acid metabolism imagings was 33.0%, 15.1%,
11.8%, respectively (p=0.042). Major adverse cardiac events occurred less fre-
quently in GRA group (0%, 11.6%, 2.3%: p=0.028). Gradual reperfusion angio-
plasty may prevent reperfusion syndrome and ventricular remodeling in AMI,
reducing cardiovascular events for a long term.

P1787 Direct coronary angioplasty of non -protected left
main coronary artery in acute myocardial infarction

K. Sakai, Y. Nakagawa, T. Kimura, H. Yokoi, M. Iwabuchi, N. Hamasaki,
H. Nosaka, M. Nobuyoshi. Kokura Memorial Hospital, Cardiology, Kitakyushu,
Japan

Background: Although acute myocardial infarction (AMI) of left main coronary
artery (LMCA) is a rare clinical entity, it carries a very high mortality rate.
Methods and Results: To evaluate the effect of balloon angioplasty (BA) and
stenting in those patients (pts), data bank of 2195 AMI pts admitted in Kokura
Memorial Hospital between January 1992 and December 2000 was searched.
Emergency angiography showed LMCA obstruction in 38 pts (1.7%), and all of
them received direct BA and needed IABP support to prevent development of
cardiogenic shock. Of the 38 pts, 17 pts (45%) discharged alive and in-hospital
death occurred in 21 pts (55%).
Successful reperfusion rate was significantly higher in survived pts than in
died pts (17/17, or 100% VS 12/21, or 57%; p<0.01). Use of PCPS (18% VS
57%), time from onset to angioplasty (3.7±2.8 hrs VS 2.3±1.6 hrs), and inci-
dence of emergency CABG (35% VS 14%) had no significant difference be-
tween survived and died pts. Survived pts were less likely to have cardiogenic
shock (10/17, or 59% VS 20/21, 95%; P<0.01). On arrival to emergency room,
base excess (BE) and pH were higher in survived pts than in died pts; BE: -
4.3±4.0 mmol/I VS -11.0±6.3 mmol/I (p<0.001), pH: 7.40±0.10 VS 7.29±0.15
(p<0.01). Stent implantation in LMCA was subsequently attempted after BA in
26 pts (68%). Reocclusion of LMCA occurred in 2 pts (17%) of 12 non-stented
pts and in none of 26 stented pts; p<0.05.
Conclusions: 1) Mortality rate of LMCA-AMI is high, especially complicated by
cardiogenic shock. 2) To achieve successful reperfusion by direct angioplasty
is an indispensable condition requisite for survival. 3) Prognosis on LMCA-AMI
would be associated with hemodynamic changes on admission due to cardio-
genic shock. 4) Stenting is effective to prevent reocclusion.

P1788 Long-term outcome in patients with early restrictive
filling pattern after anterior acute myocardial
infarction treated with primary PTCA

G. Cerisano, L. Bolognese, A. Migliorini, P. Buonamici, R. Valenti,
E.V. Dovellini, P.D. Pucci, D. Antoniucci. Careggi Hospital, Division of
Cardiology, Florence, Italy

Background: Preliminary studies have shown that patients with a restrictive left
ventricular (LV) filling pattern early after acute myocardial infarction (AMI) had
a poor outcome at medium follow-up even if successfully treated with primary
percutaneous angioplasty (PTCA). However, information about the long-term
impact of restrictive LV filling pattern in this clinical setting are still missing.
Objective: We sought to assess the long-term outcome in patients with restric-
tive LV filling pattern early after a first anterior AMI successfully treated with
PTCA.
Methods: In 104 patients, two-dimensional and Doppler echocardiograms
were obtained three days after the index AMI. Coronary angiography was per-
formed in all patients at six months after PTCA. The patients were classified
into two groups according to the Doppler-derived mitral deceleration time (DT):
group 1 (n = 34) with DT < 130 msec (restrictive filling pattern) and group 2 (n
= 70 patients) with DT > 130 msec (non-restrictive filling pattern). All patients
were followed-up for a mean (± SD) period of 53 ± 15 months.
Results: The 6-month coronary patency rate was similar (92%) in both groups.
During the follow-up period, 17 patients (16.5%) were admitted to the hospital
for congestive heart failure, 14 (41%) in the group i and 7 (10%) in the group
2 (p < 0.001), and 12 patients (11,5%) died, 9 (26%) in group 1 and 3 (4%) in
group 2 (p < 0.001). Re-infarction occurred in 1 patients in both groups (3% vs
1 %, p= 0.598). The survival rate and the event-free survival rate at mean follow-
up were 74% vs 96% (p < 0.001) and 44% vs 94% (p < 0.001), respectively.
Finally, in the survived patients the NYHA class was significantly higher in the
restrictive group that in the non-restrictive group (2.1 ± 0.9 vs 1.4 ± 0.6, p <
0.001).
Conclusion: Patients with a restrictive LV filling pattern early after a first an-
terior infarction successfully treated with primary PTCA have a poor clinical
long-term outcome.

P1789 Relations of myocardial viability to coronary flow
reserve after anterior myocardial infarction treated
with PICA

F. Innocenti 1 , C. Agresti 2 , F. Tarantini 1 , N. Marchionni 2 , G.J. Baldereschi 1

G. Masotti 2 , R. Pini 2 . 1 Ospedale Careggi, Gerontology and Geriatrics,
Firenze, Italy; 2 University of Firenze, Critical Care Medicine and Surgery,
Firenze, Italy

Objective: To assess the relationship of myocardial viability to coronary flow
reserve evaluated by transthoracic echocardiography in the infarct-related coro-
nary artery after anterior myocardial infarction (AMI) treated with primary
PTCA.
Methods: 54 patients with AMI (mean age 64±11 years, 72% males) were
treated with primary PTCA (latency 4±3 hours) and underwent dobutamine
stress echocardiography (DSE) and coronary flow reserve (CFR) study within
three months of the acute event. Under continuous electrocardiographic and
echocardiographic monitoring, dobutamine was administered in incremental
doses of 5, 10, 20, 30 and 40 µg/kg/min, the first two stages lasting 5 min-
utes (low doses, LD), the others 3 minutes (high doses, HD), adding atropine
when 85% of predicted maximal heart rate (endpoint) was not attained. Pres-
ence of positive ischemic response or occurrence of arrhythmias, hypotension,
abnormal pressure increase, were all criteria for premature DSE test interrup-
tion, prior to endpoint. In 37 patients, CFR was assessed as the ratio of diastolic
peak velocity after adenosine infusion (140 µg/kg/min for 5 minutes) to base-
line diastolic peak velocity in the distal left anterior descending coronary artery,
visualized by trans-thoracic echocardiography with contrast enhancement. Left
ventricular (LV) wall motion score index (WMSI) was calculated on 16 segments
(1=normal motion; 2 hypo-, 3 a-, 4 dys-kinesia; 5=aneurysm).
Results: baseline WMSI correlated positively with enzymatic peak values and
LV volumes, and negatively with LV ejection fraction; changes in WMSI indi-
cated some myocardial viability within necrotic area, with minimal ischemic re-
sponse (infarct area WMSI: baseline 2.4±0.5, LD 2.1±0.6, HD 2.2±0.6). CFR
(1.9±0.4) correlated negatively with LV end-diastolic and end-systolic volumes
(r=-0.36 and r=-0.48, respectively) and positively to ejection fraction (r=0.55)(all
p<0.05); CFR was also negatively related to WMSI at all DSE stages (r=-
0.30 at baseline, r=-0.46 at LD, and r=-0.41 at HD) and positively with WMSI
changes from baseline DSE to LD (r=0.48, all p<0.05).
Conclusions: in AMI survivors treated with primary PTCA, the presence of vi-
able myocardium within infarct area correlates positively with CFR in the infarct-
related artery. Early revascularization appears to contribute to less severe my-
ocardial ischemic injury and to preserve CFR, with a favorable impact on LV
geometry and systolic function. This is suggested by the positive correlation of
CFR to smaller LV dimensions and better systolic function.
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P1790 Corrected TIMI frame count does not assess
microvascular injury in patients with acute myocardial
infarction after primary coronary angioplasty

Y. Ohara, Y. Hiasa, T. Nada, T. Ogata, T. Takahashi, S. Hosokawa, K. Kishi,
R. Ohtani. Tokushima Red Cross Hospital, Cardiology, Komatsushima, Japan

Objectives: The aim of this study was to evaluate the corrected Thrombolysis
in Myocardial Infarction (TIMI) frame count (CTFC) as a predictor of microvas-
cular injury of the coronary bed in patients with acute myocardial function (AMI).
Background: Some studies have shown that average systolic peak velocity
(ASPV) and diastolic deceleration rate (DDR), measured by using a Doppler
guidewire, predict the degree of microvascular injury of the coronary bed.
Methods and Results: We measured CTFC and coronary flow velocity im-
mediately after primary coronary angioplasty in 71 patients with anterior AMI.
CTFC correlated with average peak velocity (APV) (r=0.475; p<0.0001). How-
ever, there was no significant correlation with DDR (r=0.145; p=NS) or ASPV
(r=0.377, p=NS).

Comparison of DDR & APV with CTFC.

Conclusions: Although CTFC reflects coronary flow velocity, it is not accurate
enough to assess the degree of microvascular injury after primary coronary
angioplasty.

INTERVENTIONS AFTER MYOCARDIAL INFARCTION

P1791 TIMI myocardial perfusion grade (TMPG) correlates
with myocardial salvage in patients with acute
myocardial infarction treated with thrombolysis and
stenting

A. Dibra 1 , J. Mehilli 1 , J. Dirschinger 3 , J. Pache 3 , K. HosI 2 , H. SchOhlen 2 ,

A. Kastrati 2 , A. Schiimig 2 . 1 Deutsches Herzzentrum Munchen, Cardiology,
Munich, Germany; 2 Deutsches Herzzentrum, Cardiology Dept., Munich,
Germany; 3Rechts Der Isar, 1. Med. Klink, Munich, Germany

TMPG has recently been introduced as an angiographic index of myocardial
perfusion. In recent studies, it has been associated with mortality and infarct
size after thrombolysis for acute myocardial infarction (AMI). Its relationship to
myocardial salvage as assessed by single photon emission computed tomog-
raphy after thrombolysis or stenting for AMI has not been examined.
We studied the relationship of TMPG to myocardial salvage and infarct size in
248 patients (pts) enrolled in the randomized STOPAMI 1 and STOPAMI 2 tri-
als. These trials compared stenting with thrombolysis in pts with AMI. Area at
risk was measured by scintigraphy at baseline. Final infarct size was measured
by a second scintigraphy at 1-2 weeks after randomization. Salvage index was
calculated as the proportion of area at risk salvaged by reperfusion. Pts of both
interventional and thrombolytic arms were scheduled for coronary angiogra-
phy at 1-2 weeks after randomization. TMPG was assessed according to the
definition of Gibson at al (Circulation 2000; 101:125-130).
There were 52 pts with TMPG 0, 47 pts with TMPG 1, 59 pts with TMPG 2 and
90 pts with TMPG 3. They did not differ with respect to the area at risk (p>0.3).
The analysis showed that TMPG was significantly related to salvage index and
infarct size: the higher the TMPG the greater the salvage index and the smaller
the infarct size. In the multivariate analysis, the relation between TMPG and
salvage index was independent from the form of reperfusion therapy.

Conclusions: These results confirm previous findings on the relationship be-
tween TMPG and final infarct size. In addition, our study shows that TMPG is
a useful marker of the degree of myocardial salvage achieved with intervention

P1792 One-year benefitial effect of stenting in anterior acute
myocardial infarction due to proximal LAD occlusion.
Results from the CADILLAC trial

E. Garcia 1 , D. Cox 1 , C. Grines 1 , R. Moreno 2 , J. Tcheng 1 , T. Stuckey 1 ,

B. Rutherford 1 , G. Stone t on behalf of the CADILLAC investigators. 'Hospital
Gregorio Maranon, Interventional Cardiology Dept., Madrid, Spain; 2Hospital
Clinico San Carlos, Cardiology Dept., Madrid, Spain

Among patients with anterior MI, those with proximal LAD occlusion have a
poorer prognosis. Whether stenting is of benefit in this subset is still under
debate. This issue has been analysed from the data obtaines in the CADILLAC
study.
The multicenter international CADILLAC trial included 2082 AMI patients
treated with primary PTCA, that were randomized to 4 different strategies: bal-
loon, balloon plus abciximab, stent and stent plus abciximab. Out of the 2082
patients, 441 (21.2%) presented a proximal LAD infarction, this subset com-
prising the study group. Of them, 224 (50.8%) were treated with balloon and
217 (48.2%) were asigned to stent implantation.
Results: Table shows differences in outcome between patients randomized to
balloon or stent.
Ballon vs stent in pros LAD infarction

Balloon Stent p

MACE at 30 days 15(5.8%) 18(8.3%) 0.305
Death 6(2.7%) 11)5.1%) 0.190
Disabling stroke	 0	 0
Re-MI 1 (0.5%) 3 (1.4%) 0.365
Ischemic TVR 7(3.1%) 6)2.8%) 0.823
CABG 1 (0.5%) 3 (1.4%) 0365
PCI 6 (2.7%) 3 (1.4%) 0.504
Severe bleeding 0 1 (0.5%) 0.492
MACE at 1 year 53)23.7%) 40(18.4%) 0.178
Death 12(5.4%) 18 (8.35) 0.219
Disabling stroke 0 0
Re-MI 8 (3.4%) 8 (3.4%) 0.948
Ischemic TVR 41(18.3%) 19(8.8%) 0.003
CABG 8 (3.4%) 7 (3.2%) 0.841
PCI 33(14.7%) 12(5.5%) 0.001
SAT 5(2.2%) 1 (0.5%) 0.216

Conclusion: In patients with anterior MI secondary to proximal LAD occlusion,
coronary stenting is associated with a 52% reduction in the rate of ischemia
driven TVR at 1 year. Stent implantation in this subset should be considered
mandatory when possible.

P1793 Determinants of transferral to a hospital with invasive
facilities and outcome in acute myocardial infarction
patients first admitted to community hospitals

E. Buiatti 1 , N. Carrabba 2 , D. Balzi 3 , F. Cecchi 3 , N. Marchionni 2 , I. Berni 3 ,

I. Olivotto 2 , R. Vergassola 3 . ' Tuscany Health Agency, Florence, Italy;
2 Careggi Hospital, Florence, Italy; 3 Health Unit, Florence, Italy

Background: Primary PTCA (P-PTCA) is an effective reperfusion treatment
in patients (pts) with acute myocardial infarction (AMI), but this technique can
hardly be widespread to community hospitals (CH). In pts first admitted to CH,
the appropriateness of transferring efiteria to tertiary centres with invasive fa-
cilities may be a relevant deterrniflant of outcome.
Methods: The AMI-Florence Registry is a prospective observational registry
including all the Florence area residents who experienced AMI from March 1,
2000 to February 28, 2001. This analysis refers to the 539 pts with ST-elevation
AMI included in the registry who were admitted to the 5 CH of the Florence area
without P-PTCA facilities.
Results: Of these pts, 377 (70%) were treated locally (11.4°/ with thromboly-
sis) (Group 1), and 162 (30%) were transferred to centres with P-PTCA facilities
(Group 2). According to univariate analysis, Group 1 pts were older (age 74.1
± 12.4 vs. 68.1 ± 12.6 years, p<0.001), had more frequently AMI other than
anterior (77.7% vs. 53.0%, p<0.000), previous heart failure (16.2% vs. 3.1%,
p<0.000)and were more frequently in Killip class >1 at admission (40.3% vs.
25.9% p=0.006). According to multivariate analysis, the variables negatively
associated with transferral to a tertiary hospital were older age as a continuous
variable (OR 0.98, 95%CI 0.96-0.99), AMI other than anterior (OR 0.26, 95%CI
0.17-0.41) and previous heart failure (OR 0.28, 95%CI 0.11-0.75). The history
of angina (<1 month) was the only factor positively associated with transfer-
ral (OR 2.30, 95%Cl 1.41-3.75). In-hospital and 6-month mortality was 14.3%
and 25.2% in Group 1 vs 6.2% and 12.4% in Group 2 (p=0.007 and p=0.001,
respectively).
Conclusion: Older and more severe pts were less likely to be transferred from
CH to tertiary hospitals to undergo P-PTCA. These data rise doubts about the
appropriateness of the used transferring criteria.

or thrombolysis.
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P1794 Outcome of elderly patients with acute myocardial
infarction complicated by cardiogenic shock
undergoing routine early coronary revascularization

D. Antoniucci, R. Valenti, A. Migliorini, G. Moschi, M. Trapani, G.M. Santoro,
L. Bolognese, E.V. Dovellini. Careggi Hospital, Division of Cardiology,
Florence, Italy

Background: The Shock Trial did not show any benefit of an early invasive
strategy in elderly patients (pts) with acute myocardial infarction (AMI) compli-
cated by cardiogenic shock (CS). Morever, elderly pts with cardiogenic shock
are poorly represented in the Shock Trial and in several Registries of CS.
Methods: Analysis of the outcome of pts aged > 75 with AMI complicated by
cardiogenic shock.
Results: Out of 205 pts with cardiogenic shock, 71 were aged > 75, and 134
were younger than 75 years. There was a greater incidence of women in the
elderly group (51% vs 20%, p<0.001), while there were no differences between
groups in the other baseline variables. The primary procedural success rates
were indentical for the two groups (96%), and most pts had primary coronary
stenting. The six-month mortality rate was 51% for elderly and 25% for younger
pts (p<0.001). Multivariate analysis showed age (OR 1.07, 95% CI 1.04- 1.09),
multivessel disease (OR 1.90, 95% Cl 1.06-3.39) and anterior AMI (OR 1.90,
95% Cl 1.05-3.46) to be independent predictors of mortality.
Conclusion: Age is a strong predictor of mortality in pts with cardiogenic shock
after successful early coronary revascularization. However, the six-month sur-
vival of 49% in this high risk subset of pts suggests that the benefit of an early
revascularization strategy persits also in elderly pts.

P1795 Safety of early transferring of thrombolysed patients
with ST-segment elevated acute myocardial infarction
to undergo coronary intervention: results from the
GRACIA trial

F. Fernandez-Aviles 1 , F. Gimeno t , B. Ramos 1 , A. Serradorl, I. Calvo 2 ,
L. Martinez-Elbal 3 , F. Frutos-Nogal 4 , J. Goicolea on behalf of GRACIA
group. t University Hospital of Valladolid, Institute of Heart Science (ICICOR),
Valladolid, Spain; 2H. Miguel Servet Zaragoza, Spain; 3H. Clinico de la
Princesa, Madrid, Spain; 4 H. Severo Ochoa, Leganes, Spain; 5H. do
Meixoeiro, Vigo, Spain

Background: Because of the efficacy of stenting in achieving a stable normal
flow, coronary interventions performed immediately or hours after thromboly-
sis grow sharply. However, safety of transportation during recent or ongoing
reperfusion remains undetermined.
Methods: The GRACIA trial included 500 pts randomly assigned to angiogra-
phy and intervention within 24 hours of thrombolysis, or conservative posthrom-
bolysis ischemia-guided approach. Interventional arm of this trial included 189
pts admitted and randomised in tertiary hospitals and 61 pts admitted in hos-
pitals without interventional facilities, who needed posthrombolysis ambulance
transferring to undergo coronary intervention. To assess the safety and feasibil-
ity of early posthrombolysis transferring, we compared the outcome of interven-
tional transferred (n=61) and non-transferred patients (n=189). Travel distance
was 34.9±35 Km. Transportation lasted 29±19 minutes. In 92% of cases pts
were accompanied by well trained paramedics and a physician from the refer-
ring hospital.
Results: There were no differences between transferred and non-transferred
pts in terms of clinical profile and infarct characteristics. Time delay between
thrombolysis and angiography was longer among transferred pts (881±452
min vs 697±532 min, p=0.01). There was only one event (angina) during trans-
portation (1.6%). Incidence of cardiac events from thrombolysis to angiography
was similar in both groups (transferred: 20% non-transferred: 13%, p=0.22) and
no patient died during this period. Bradycardia was more frequent among trans-
ferred patients (13 vs 5%, p= 0.05), but the incidence of ventricular tachycardia
or fibrillation was similar in both groups (transferred: 1.6%; non-transferred: 3%,
p= 0.85)
Conclusions: In the setting of AMI with ST segment elevation recently throm-
bolysed, ambulance transportation of patients to undergo complementary coro-
nary interventions is feasible and safe.

P1796 Left ventricular remodelling after first anterior wall
myocardial infarction: effect of delayed angioplasty (a
new aspect for an old theory)

A. alballat 1 , M. Al Setaiha 1 , F. Al Sheshtawi 1 , M. Ashmawi 1 , I. Algendi 1 ,
M. Tayel 1 , M. Badr 1 , M. Al sherbeeni 2 . 1 Tanta, Egypt; 2Ain Shams University,
Cardiology, Cairo, Egypt

Background: The concept that a patent infarct related artery (IRA) and my-
ocardial reperfusion confer a benefit beyond that resulting from myocardial sal-
vage has given rise to the 'open artery theory" which now receives a consider-
able support.
Aim of this work is to evaluate the effect of delayed (within one month after
AMI) percutaneous coronary interventional (PCI) revascularization procedure
on LV remodeling after first anterior wall Q-wave acute myocardial infarction
(AMI).
Patients and methods: A total of 80 patients, with first anterior AMI and <2
TIMI flow grade of the IRA, were selected and divided into: group A (40 pa-
tients) received, in addition to their conventional medical treatment, a PCI within
one month after AMI and group B who received, only, the conventional medi-
cal treatment.. Left ventricular remodeling was assessed by echocardiography
by measuring the end-diastolic (EDVI) and end-systolic volume indices (ESVI),
resting wall motion scoring index, and LV ejection fraction (EF). These vari-
ables were measured as baseline, one, three and six months after AMI in both
groups. Follow up coronary arteriography was done for all patients in the inter-
vention group at the end of the six-month study to exclude patients in whom
restenosis occurred.
Results At the 3-month study, ESVI and WMSI were significantly less in group
A than group B (ESVI: 46.18±15.16 versus 49.95±12.42 m13/m2 , p value
<0.05, and WMSI: 1.28±0.17 versus 1.39±0.19, p<0.01, for group A and
B respectively). At the 6-month the EDVI, ESVI and WMSI were significantly
less in group A as compared to group B (EDVI: 132±25 versus 146±25.5
m13/m2 , p<0.05 and ESVI: 43±13.8 versus 54±14.6 m13/m 2 , p<0.01, WMSI:
1.27±0.16 versus 1.46±0.21, p<0.01, in group A and B respectively. Global
EF% increased significantly in group A as compared to group B (64.8±5.7 ver-
sus 56±6.8%, p<0.01).
Conclusion: These findings suggest that delayed PCI can reduce left ventricu-
lar remodeling after acute anterior wall myocardial infarction. The present study
may serve as a basis for a large prospective mortality trial on this important is-
sue

P1797 Outcome of elective percutaneous coronary
Interventions in ASSENT-3

C. Dubois ± , A. Belmans 1 , P. Armstrong 2 , C. Granger 3 , L. Wallentin 4 , F. Van
de Wed 1 on behalf of the ASSENT-3 Investigators. r University Hospital
Gasthuisberg, Cardiology, Leuven, Belgium; 2Edmonton, Canada; 3DCRI,
Durham, United States of America; 4 Uppsala, Sweden

Background When compared with unfractionated heparin (UFH), co-therapy
with enoxaparin (ENOX) or abciximab (ABC) results in a reduction of ischaemic
complications after ST-elevation acute myocardial infarction (AMI) treated with
TNK-tPA (ASSENT-3; n=6095). The effect of these new co-therapies on clinical
outcomes in patients undergoing an elective percutaneous coronary interven-
tion (PCI) after the acute event is not known.
Methods Clinical outcomes in patients undergoing elective PCI early after AMI
in the ASSENT-3 trial (n=1064; 17.5% of total study population) were com-
pared.
Results A similar number of patients underwent an elective PCI in the 3 treat-
ment arms. The results are shown in the table.

Endpoints UFH (n=332) ENOX (n=348) ABC (n=384) P-value

Median time to PCI (days) 5 5 5 0.76
Primary efficacy endpoint" 22(6.63%) 15(4.31%) 20(5.21%) 0.41
30-day mortality 4 (1.20%) 2 (0.57%) 6 (1.56%) 0.42
In-hospital myocardial reinfarction 10(3.01%) 5(1.44%) 6(1.56%) 0.28
Reinfarction after PCI 5 (1.51%) 2 (0.57%) 2 (0.52%) 0.32
In-hospital refractory ischaemia 10(3.01%) 9(2.59%) 9(2.34%) 0.86
Intracranial haemorrhage (ICH) 1 (0.30%) 1 (0.29%) 0 (0.00%) 0.41
In-hospital major bleeds (excl. ICH) 10 (3.01%) 7 (2.01%) 11 (2.86%) 0.66
Major bleed at arterial puncture site 3 (0.90%) 3 (0.86%) 2 (0.52%) 0.80
Minor bleed at arterial puncture site 35110.54%) 31(8.91%) 36(9.38%) 0.76

* Primary efficacy endpoint of ASSENT-3: 30-day mortality + in-hospital myocardial reinfarction
+ in-hospital refractory ischaemia; P-value: likelihood ratio test for overall difference between
treatment groups

Conclusions In this post-hoc analysis of the ASSENT-3 trial, clinical outcomes
in patients undergoing an elective PCI early after AMI were similar in the 3
treatment arms with a trend towards fewer efficacy endpoints in the ENOX and
ABC arms. No excess of bleeding complications was observed after co-therapy
with ENOX or ABC when compared with UFH.
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P1798 Reperfusion block: the availability of primary PTCA
does not increase the percentage of myocardial
infarction patients receiving reperfusion therapy

J. Leor 1 , H. Hod 2 , S. Gottlieb 2 , A. Battler 2 , D. Zahger 2 , V. Boyko 2 ,

A. Caspi 2 , S. Behar 2 on behalf of Israel Heart Society. 'Neufeld Cardiac
Research Institute, Sheba Medical Center, Tel-Hashomer, Israel; 2Neufeld
Cardiac Research Institute, Cardiology Dept., Tel-Hashomer, Israel

Background: The current guidelines recommend the use of thrombolytic treat-
ment in patients with acute myocardial infarction (AMI) who present to the hos-
pital within 12 hours of symptom onset. For patients with contraindications to
thrombolytic treatment or who are at increased risk of bleeding, primary angio-
plasty is recommended. We hypothesized that the increasing number of cath
labs and the availability of primary PTCA in Israel would render an increase in
the % of MI patients treated with reperfusion therapy.
Methods and Results: We analyzed data obtained from 4 national surveys
conducted in all CCUs in Israel from 1992 to 2000. In the last survey (2000) 19
of the 26 CCUs had on-site cath labs.
Trends in Reperfusion 1992 to 2000

1992 (n=941) 1996 (n=2386) 1998 (n=1076) 2000 (n=1244) p for trend

Age (yrs) 63+13 63+13 64+12 63+13 0.05
Male % 75 74 74 77 0.55
ST > Ml % - - 75 76 NA
Aspirin % 72 91 94 96 <0.001
Beta-block % 31 55 60 64 <0.001
ACE-inhib % 19 50 53 53 <0.001
Lysis % 44 49 42 38 <0.001
Prim PTCA % - 4 6 10 <0.001
Reperfusion % 44 53 48 48 0.46
Angio 22 37 49 51 <0.001
Any PCI % 7 22 28 39 <0.001
Death 30d % 13.5 9.7 9.6 10.4 0.05
Death 1 yr % 19.3 14.2 15.1 NA 0.005

Conclusions: Over the last decade, the overall % of MI patients who received
reperfusion therapy remained constant. The increased utilization of primary PCI
was associated with a parallel decrease in the use of thrombolysis. The decline
in MI mortality observed in the early 90's leveled off since the mid 90's. Further
efforts are needed to expand the proportion of MI pts who receive reperfusion
therapy. If successful, such efforts would lead to a renewed decline in MI mor-
tality.

P1799 Percutaneous angioplasty for late opening of infarct
related arteries: predictors of one year clinical
outcome

F Schiele, L. Thebault, P. Sewoke, M.F. Seronde, N. Meneveau, P. Robles
Encinas, L.I.U. PinMing, J.P. Bassand. Department of Cardiology, Besancon,
France

Background: The potential benefit of re-opening occluded infarct-related ar-
teries (IRA) by percutaneous coronary intervention (PCI) is still debated. We
assessed the immediate and long term clinical outcome of patients submitted
to systematic attempt at IRA re-opening in a setting of a sub acute (>72 hours
and <10 days) myocardial infarction (MI).
Methods and Results: 199 consecutive patients matching these criteria were
submitted to PCI and followed up for one year. Three endpoints were defined:
(1)=composite of death, new 0 wave MI, pen-procedural creatine kinase (CK)
release >3 times the upper limit of normal, stroke, major bleeding, or need for
urgent revascularisation at 30 days; (2)=one year survival without stroke, new
MI or unstable angina; and (3)=endpoint #2 plus need for target lesion revas-
cularization. Re-opening of the IRA was successful 159/199 (80%) patients,
with stent implantation in 99 (50%). Endpoint #1 occurred in 16 (8%) patients;
endpoint #2 in 30 (15%) and endpoint (3) in 44 (22%). Two year event free prob-
ability was 0.75±0.05 and 0.72±0.04 for endpoints #2 and #3 respectively. Left
ventricular ejection fraction (LVEF) (odds ratio = 0.86 [0.79;0.94], p=0.001 per
additional percent of LVEF) and CK release (1.01 [1.00;1.01], p=0.04 per ad-
ditional unit of CK released) were independent predictors for endpoint #2, with
LVEF being the only independent predictor of endpoint #3. Lack of stent implan-
tation (odds ratio = 0.28 [0.05;0.5], p=0.04) and CK release (1.01 [1.00;1.01],
p=0.03) were independent predictors of death.
Conclusion: Clinical outcome of patients submitted to systematic attempts to
re-open occluded IRA in the setting defined in this study is mostly influenced
by post MI LV function. Pen-procedural enzyme leakage and lack of stent im-
plantation negatively influence late clinical outcome.

P1800 The effect of revacularization rate on prognosis of
high risk acute myocardial infarction patients. An
OPTIMAAL substudy

M.S. Nieminen 1 , A. Zeiher 2 , E. Myhre 3 , I. Squire°, S. Snapinn 5 ,

K. Dickstein 6 , J. Kjekshus 7 . ' University Central Hospital, Division of
Cardiology, Helsinki, Finland; 2Goethe University, Internal Medicine, Dept.lV,
Frankfurt, Germany; 3 Central Hospital, Vest Agder, Norway; 4 Leicester, Unitec
Kingdom; 5Merck Co, Statistics, Blue Bell, United States of America; 6Central
hospital in Rogaland, Cardiology Division, Stavanger, Norway . 7Rikshospitalet,
Cardiology, Oslo, Norway

The effect of revascularization on prognosis in high risk post myocardial infarc-
tion (MI) pts, who were not candidates for initial interventional therapy, but with
optimal medical therapy incuding ACE inhibitor or Angiotensin II blocker, has
not been tested.
Material: Patients (pts) with MI (n= 5477)during initial hospitalization, with high
risk profile including signs of heart failure or anterior MI with optimal medical
therapy were included into analysis. Patients for whom immediate revascular-
ization was planned were excluded from the study. Early revascularization was
performed within 30 days in 550pts (10%, 398 PCI, 143 CABG and 9 had both)
and within 360 days in total 1407 (25,7%, 789 PCI, 569 CABG and 49 had both
procedures) of pts. The distribution of revascularization procedures at 1 year
was uneven in this multinational population: Finland 28,1%, Denmark 29,3%,
Norway 23,1 %, Sweden 23,5%, UK 14% and Germany 38%. At baseline more
patients were smokers in Denmark 42,1%, while in Germany 43,9% of pts had
had previous PCI and with higher use of betablocking agents in Finland. There
was no major difference in age, cholesterol, previous myocardial infarction or
other characteristics.
Results: The mortality was reduced by revacsularizations in total study pop-
ulation by 48% (p< 0,0001), in PCI group by -50% (P<0,0001) and -40% by
CABG (p<0,0001). In patients with lower EF (<35%) greater effect of revascu-
larization on mortality is seen in PCI pts (52% lower) and in CABG pts (51%
lower).
The reduction in mortality varied, with -74% decrease in Denmark, Finland -
40%, concomitantly Norway -57%, Sweden -56%, UK -48%, Germany only -
16 % with highest revascularization rate. During up to 3 y follow-up the total
death rate was 17%, while in Germany 12%.
Conclusion: These results suggest that revascularization either with PCI or
CABG improves prognosis significantly in high risk patients after myocardial
infarction.
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Abstract P1801 - Table 1

IT
% Change

<25%
0

<25%
OCC

25-50%
0

25-50%
OCC

>60%
0

<50%
OCC

Adj
0

Adj
OCC

Rem
0

Rem
OCC

MS 36.2±7.2' 19.8±5.4* 29.0±6.5' 25.6±4.8* 25.8±6.1 11.0±6.9 2.6±4.4 14.0±5.1# -12.6±7.7 7.6±5.3#

Ecc 44.3±7.7' 25.8±6.0* 50.4±6.2' 39.0±5.4* 37.5±4.6 42.5±4.7 5.9±5.0 16.0±5.9# -13.5±8.1 10.7±6.7#

Err 27.2±10.5* -17.4±8.0' 267.0± 10.7* -127.7±4.3' 81.9±2.4 101.9+4.4 108.3±7.9 -27.8±7.0# 13.5+11.2 2.3±10.4#

GLOBAL 0 OCC

IS(g) -6.9±40.6# 14.5±24.4
EDV -17.4±12.0# 27.2±24.9
ESV -27.4+14.9# 29.1±23.7
EF 22.2±19.9# -0.6±17.4

LV Mass -15.1±11.3# 0.3±9.5

P1801 Effect of late recanalization for acute myocardial
infarction on left ventricular remodelling.
A prospective randomized study - Preliminary data

J.C. Silva, C.E. Rochitte 2 , L.F. Avila 2 , J.R. Parga 2 , J.M. Andrade 2 ,

R. Kalil-Filho 2 , E.E. Martinez-Filho 2 , J.C. Nicolau 2 . ' University of Sao Paulo
Medical School, Heart Institute (InCor), Sao Paulo, Brazil; 2 University of Sao
Paulo Medical School, Heart Institute (InCor), Sao Paulo, Brazil

Background: Clinical benefits of infarct related artery (IRA) recanalization later
than 12h from symptoms onset(SO) after acute myocardial infarction (MI) still
remain unclear.Objectives: We investigated whether IRA late recanalization
would improve left ventricular(LV) remodeling at 6 months follow-up (FU).
Methods: We studied 12 anterior MI pts with: SO between 12h-14 days prior to
enrollment(E), occluded(OCC) IRA (TIMI 0/1) on angiography, and no evidence
of myocardial ischemia or viability on anterior wall by scintigraphy. The were
randomized to either IRA recanalization by PTCA(0-6 pts) or no intervention
(OCC-6 pts). Myocardial tagging and delayed-enhanced MRI were performed
at E and FU. Infarct size (IS), LV end diastolic (EDV) and systolic volumes
(ESV), ejection fraction (EF)and LV mass were measured. The influence of
infarct transmurality (IT) on myocardial 2D strains (maximal shortening (MS),
circumferential shortening (Ecc), radial thickening (Err)) were analized on in-
farcted, adjacent (Adj) and remote (Rem) LV segments.
Results are shown on table 1, where *p<0.05 (E vs. FU) and # p<0.05 (0 vs.
Occ). At FU, 0 had significantly better % MS, Ecc, Err when IT was <50%.
No differences were found when IT was >50%. Adj and Rem segments had
greater strains on OCC at FU.
Conclusion: This study demonstrates that late recanalization of IRA using
PTCA improves LV remodeling and LV regional contractility over a period of
6 months. These findings support the open-artery hypothesis and may signifi-
cantly impact clinical prognosis.

P1802 Single vessel versus multivessel revascularization for
non-ST-segment elevation acute coronary syndromes
in the elderly

M. D'Urbano 1 , P. Vandoni 2 , A. Poli 3 , R. Fetiveau 1 , F. Cafiero 3 , S. De Servi 3 .

'Legnano Hospital, Division o Cardiology, Legnano (Milan), Italy; 2Milan, Italy;
3Legnano Hospital, Division of Cardiology, Legnano (Milan), Italy

Outcome of patients submitted to PCI is heavily affected by advanced age and
clinical instability. Moreover prevalence of multivessel disease in patients with
acute coronary syndromes (ACS) increases with age.
Aim of the study is to compare immediate results and mid term outcome of
lone culprit lesion revascularization versus multivessel PCI in over-75 years old
pts. admitted for non ST elevation ACS.
Population and results: from October 1997 to August 2001 300 consecutive
over-75 yrs old pts (mean age 78, range 75-91, age >80 (24%) underwent
PTCA in our cath lab. A multivessel disease was present in 195 pts. (65%).
In 137 pts. (70.2%) only the culprit vessel was treated (group A); at least two
vessel were treated in 58 pts.(29.8%) (group B) during the same hospitalisa-
tion. Mean age, male to female ratio, left ventricular function, severity of angina
(Braunwald classification), incidence of peripheral and cerebral vascular dis-
ease, diabetes, renal insufficiency, and procedure technique (number of stents,
use of rotational atherectomy) as well as use of Ilbllla inhibitors were not dif-
ferent in the two groups. LAD coronary artery was more frequently the culprit
vessel in group B.
A procedural success was achieved in 98% of pts in both groups. During hos-
pitalization in group A 1 Q wave MI (0.7%), 2 non-Q wave MI (1.4%), 1 stroke
(0.7%), 10 (7.3%) vascular access complications were observed whereas in
group B 2 pts died ((3.4%), 1 Q wave MI (1.7%), 3 non-Q wave MI (5%), 5
vascular access complications (8.6%). Follow up (4-24 months) was possible
in all but two pts.: in group A 5 pts (3.8%) died; 1 Q wave MI (0.8%) and 1
non-Q wave MI were observed and 10 revascularization procedures (PCI or
CABG) were performed (7.5%); in group B no death, 2 non-Q wave MI (3.4%)
were observed and 3 coronary revascularization were performed (5%). Stable
angina was present in 12 patients of group A (9%) and in 3 patients of group B
(5%).

Conclusions: in elderly people with non ST elevation ACS and multivessel dis-
ease, PTCA of the culprit vessel respect to multivessel percutaneous revascu-
larization is associated with a better immediate outcome but has an increased
incidence of clinical events at follow up. Individual criteria such as quality of life
and life expectancy and procedural difficulties should guide the choice between
the two strategies of percutaneous revascularization.

P1803 The switch from conservative to invasive strategy in
non-ST-segment elevation acute coronary syndromes
in a peripheral coronary care unit; does it have a
prognostic impact?

E. Belli', M. Comeglio 2 , A. Giomi 1 , M. Margheri 2 , G.F. Gensini 2 , F Del
Citerna 1 . ' Della Robbia Hospital, Coronary Care Unit, Pistoia, Italy;
2 University of Florence, Dept. Internal Medicine and Cardiology, Florence, Italy

Many landmark trials have discussed during the '90s the relative merits of
the conservative and invasive strategies in the now called non-ST elevation
acute coronary syndromes (ACS). A conservative approach has always been
the initial choice in our Coronary Care Unit (CCU) without hemodynamic-
interventional facilities and surgical back-up. Is this still clinically valuable and
ethical? To investigate this item, we analyzed the short (30 days) and long (1
year) term prognosis of ACS patients (pts) admitted to our CCU from 1999
to 2001 (group A n=588) and historical controls from 1990 to 1992 (group
B, n=534). Pts were matched (all p=n.s.) with respect to age (A 66+12 vs
B 67+11 years), sex (males 75 vs 77%), previous myocardial infarction (MI)
(14 vs 13.2%), diabetes (17 vs 18.1%), hypertension (48 vs 46.4%). Use
of aspirin and nitrates did not differ; thrombolysis (12 vs 2%), i.v. heparin
(86 vs 64%), calcium-channel blockers (74 vs 28%) had a higher use in
group B (p<0.001), beta-blockers (43 vs 27%, p<0.001) and PCIs (4 vs 42%,
p<0.0001) in group A, whose pts received also statins (87%), LMWHeparins
(48%) and GP2b3a-ibitors (12%). Severity of angina, presence and entity of ST
depression, younger age, Killip class >2 were indipendent predictors of PCIs,
while troponins, 2-D echo data, previous MI were not. Group A had a shorter
lenght of hospital stay (5.7 vs 7.8 days, p<0.01). At 30-day follow-up mortality
(A 3.7 vs B 4.8%) and (re)MI (A 2.4 vs B 2.3%) did not differ (p=n.s.), while at
1-year follow-up group A had a lower mortality (7.2 vs 10.4%, p<0.01) and a
tendency to lower (re)MI (4. vs 5.6%, =0.058). At multivariate analysis PCI (OR
0.57, 95%IC 0.43-0.88) was the most powerful predictor of improved survival,
followed by beta-blockers (OR 0.74, 95%IC 0.56-0.99). In the daily experience
of a medium-sized CCU the switch to a "primary" invasive strategy in ACS,
associated to a careful secondary pharmacological prevention, has prognostic
benefit and is cost-effective. Hemodynamic and interventional facilities should
be extended, with the support of a "core" reference laboratory, in order to obtain
a widespread optimization of ACS pts' therapy.
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P1804 Randomized double blind study of percutaneous
myocardial laser in chronic refractory angina

M. Salem', S. Rotevatn', S. Stavnes 2 , M. Brekke 2 , R. Pettersen 1 ,

K. Kuiper' , J.E. Nordrehaug' . 'Haukeland University Hospital, Department of
Heart disease, Bergen, Norway; 2 Ullevdl Hospital, Radiological Department,
Oslo, Norway

Transmyocardial or percutaneous myocardial laser (PML) has been suggested
to relieve symptoms in patients with chronic angina pectoris. However, the
mechanism by which laser relieves symptoms is not known, and no previous
study has been able to exclude a placebo effect. We included 82 patients into a
double blind randomized study, of whom 40 underwent percutaneous myocar-
dial laser (YAG: holmium) and 42 patients had a sham procedure. Statistical
power calculation was based on improvement of CCS functional class. Among
the 82 patients, 86.6% were in CCS class III, and 13.4% in class IV. The mean
left ventricular ejection fraction was 64.7%, 82.9% of patients had triple vessel
disease, 67.1 % had previous myocardial infarction, and 89% had previous coro-
nary interventions. The treatment groups were comparable at baseline. A mean
of 19.7 laser/sham positions were obtained, and a mean of 78.7 pulses/sham
were fired. The procedure was successfully completed in 97.5% of the laser
group versus 97.6% of sham. Hospital mortality was 1.2%, one patient had a
pericardiocentesis and there was one transient ischemic attack. Total mortality
at 12 months was 7.3%. At 12 months 64% of patients in the laser group had
improved 1 CCS class or more compared to 40% in the sham group (p=0.009).
Improvement of 2 CCS classes or more was 36% versus 15% respectively
(p=0.009). There was no significant increase in exercise time or oxygen up-
take. We conclude that there is a significant improvement of angina symptoms
after percutaneous myocardial laser compared to sham procedure.

P1805 Women with acute myocardial infarction or acute
coronary syndromes benefit from an aggressive
coronary intervention

M. Sansa 1 , F. Damnotti 1 , A.S. Bongo', A. Campi 1 , G. Giacomarra' ,
G.L. Fornaro', M. Panella 2 , C. Cernigliaro 3 . 1 Ospedale Maggiore,
Cardiologia Ospedaliera, Novara, Italy; 2 Universita Piemonte Orientate, 1st.
Igiene, Novara, Italy; 3Ospedale Maggiore, Cardiologia Ospedaliera, Novara,
Italy

A high mortality risk for women with acute myocardial infarction (AMI) or acute
coronary syndromes (ACS) after percutaneous coronary intervention (PCI) is a
common finding in literature.
Study objective: to assess the impact of PCI on the outcome of a consecu-
tive series of women with AMI or ACS treated with an aggressive invasive or
medical strategy.
Population and methods: from Jan 1996 to Dec 2001, 983 consecutive women
of 73±11 years of age were admitted to CCU for AMI (n=456) or ACS (n=527).
PCI was performed in 581 patients (240 AMI and 341 ACS). Case load in our
institution is about 120 PCI/year/operator.
Results: sixty-five patients died during hospitalization (6.6%). We analyzed
the relationship between mortality and the following independent variables a)
clinical presentation b) PCI therapy c) age (Table).

AMI vs ACS PCI vs no PCI Aae

ODDS RATIO 1913. 0.344 1.023
-95%CL 1.106 0.189 0.997
+ 95% CL 3.310 0.625 1.050

Conclusion: women treated with PCI had a significant lower in-hospital mor-
tality than women treated with an aggressive medical therapy. The benefit ob-
tained with PCI was not influenced by the age of patients. Mortality was higher
in patients with AMI.

P1806 Availability of on-site interventional facilities and
clinical outcomes in patients acute coronary
syndromes. Results from an Italian registry

F. Ottani 1 , M. Galvani 2 , P.C. Pavesi 3 , F Bologna 4 , O. Gaddi 5 , P. Alboni 6 on
behalf of Al-CARE 2 Investigators. 'Fondazione Sacco, Cardiovascular
Research Unit, Forli, Italy; 2 G.B. Morgagni, Cardiology, Forli, Italy; 3 Ospedale
Maggiore, Cardiology, Bologna, Italy; 4 Ospedale degli Infermi, Cardiology,
Rimini, Italy; 5 Ospedale S.Maria Nuova, Cardiology, Reggio Emilia, Italy;
6 Ospedale Civile, Cardiology, Cento, Italy

Aims: to compare management and clinical outcomes in hospitals stratified by
the availability of on-site interventional facilities in a registry of consecutive pa-
tients admitted to italian hospitals for an acute coronary syndrome. Methods
and Results: we studied 1074 patients enrolled in 25 hospitals in the Emilia-
Romagna area over a 2-month period (Jan-March 2000). Only initial admis-
sions were counted. Forty-nine percent of patients presented with ST eleva-
tion/BB (58% treated with a reperfusion strategy), 27% with ST depression,
and 24% with T-wave inversion or a normal ECG. Thirteen percent of hospi-
tals had 24-h, 30% day-only, and 57% no on-site interventional facilities. Six-
month rates of coronary angiography (64%, 63%, 50%) and revascularization
(46%, 47%, 33%) were higher in hospitals with increasing access to on-site
facilities (P=0.0001). The presence of a 24-h on-site facility was the strongest
predictor of angiography during the index admission (odds ratio 2.2, 95% CI
1.4-3.5). Only 15.3% of coronary angiographies were performed within 72 h
from admission; 9% of patients received GPIIB/IIIA blockers. There were no
major differences in patient outcomes during the index admission when hospi-
tals were stratified by availability of on-site catheterization (in-hospital mortality
7.0%, 5.0%, and 7.0% respectively P=NS). Adjusted 6-month mortality was
similar between groups of hospitals (odds ratio for hospitals with 24-h facili-
ties 1.26 [0.76-2.08] and odds ratio for day-only 0.65 [0.35-1.18] compared to
no availability). Conclusions: there is a significant variation in procedure use
by the availability of on-site interventional facilities with no major differences in
patient outcomes. Few patients however are aggressively treated with optimal
anti-thrombotic therapy and early revascularization according to current clinical
guidelines.

P1807 Acute myocardial infarction: is immediate surgical
revascularisation justified?

J.M. Albes, M. Gross, U. Franke, H. Brandes, J. Wippermann, T. Cohnert,
T.H. Wahlers. University Hospital Jena, Cardiac-, Thoracic-, Vascular Surgery,
Jena, Germany

Background: Hemodynamic compromise and crescendo-angina require acute
surgical intervention when PTCA measures alone are not successful. We strati-
fied the risks of acute revascularisation with and without MI in contrast to urgent
and elective bypass surgery.
Methods: 517 patients were investigated. 39 patients underwent acute revas-
cularisation because of enzyme or ECG proven MI accompanied by crescendo-
angina, hemodynamic compromise, or both. Necessity of intraaortic bal-
loon pumping (IABP), temporary hemofiltration (CVVH), early mortality (EM),
Cleveland-Score (CS), and EuroSCORE (ES) were compared with 32 emer-
gent, 61 urgent, and 385 elective patients without MI, who underwent isolated
coronary revascularisation. Multivariate risk factor analysis was performed.
Results: EM of the MI cohort was 15.4%, while 15.6% of the emergent, none
of the urgent, and 2.1 % of the elective patients deceased early. IABP was nec-
essary in 49% MI patients, while performed in 28% emergent, 6.6% urgent,
and in 2.6% elective cases. CVVH was performed in 29% of the MI, 15% of
the emergent, 4.9% of the urgent, and in 3.4% of the elective patients. Preop-
erative risk factors, such as stability (stable, unstable, resuscitation), sex, body
mass index, diabetes mellitus, and renal insufficiency did not influence EM but
necessity of IABP and CVVH. CS was significantly higher in the MI group (8.5)
than in the emergent cohort (5.8) while ES did not diclose differences between
MI (9.6) and emergent patients (8.2). Both scores exhibited significantly higher
values in the two immediate groups when compared to urgent (CS: 2.2; ES:
5.3) and elective (CS: 2.0; ES: 4.6) cases.
Conclusions: Patients undergoing immediate revascularisation had an ele-
vated risk to die early independent from the presence or absence of acute MI. In
almost two third of the patients with acute MI temporary CVVH was necessary
implying a severely reduced perioperative hemodynamic condition. Although it
should be addressed as a separated high risk group immediate revascularisa-
tion in the presence of acute MI is not contraindicated.
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P1808 Rescue percutaneous thrombectomy catheter is less
beneficial in acute myocardial infarction with large
vessel diameter

K. Yamaguchi, Y. Hiasa, T. Nada, T. Ogata, T. Takefumi, S. Hosokawa, K. Kishi,
R. Ohtani. Tokushima Red Cross Hospital, Cardiology, Komatsushima, Japan

Background: Rescue Percutaneous Thrombectomy (PT) catheter is a new
simple thrombectomy system to retrieve thrombi from the culprit lesion. The
aim of this study was to identify clinical and anatomical characteristics, which
may not benefit from Rescue PT catheter in patients with acute myocardial
infarction (AMI).
Methods: Forty-nine consecutive inferior AMI patients, who had extensive
thrombi in the diseased lesion and underwent primary coronary angioplasty,
were enrolled in this study. TIMI frame count (TFC) was measured immediately
after using Rescue PT catheter. We defined "inadequate reflow" as TFC>40
according to the previous report. The patients were divided into two groups:
TFC =40 or less group (n=36) and TFC>40 group (n=13). Univariate and mul-
tivariate analysis were performed to identify clinical and anatomical factors in
predicting "inadequate reflow" immediately after using Rescue PT catheter.
Results: There were significant differences between the two groups with re-
gard to smoking, early reperfusion, bend lesion, and vessel diameter. In a mul-
tivariate model, large vessel diameter was the only independent predictor for
"inadequate reflow" (p<0.05).

TFC<40 (n=36)	 TFC>40 (n=13)	 P value

Smoking	 15(42%)	 10(77%)	 0.03
Reperfusion time (<2h)	 14(39%)	 0	 0.01

Bend lesion (>45°)	 16(44%)	 10(77%)	 0.04

Vessel diamter (mm)	 3.0±0.5	 4.0±0.4	 <0.01

Conclusion: Large vessel diameter is independently associated with "inade-
quate reflow" immediately after using Rescue PT catheter in patients with infe-
rior AMI.Patients Characteristics

CARDIOVASCULAR DISEASES IN THE 21ST CENTURY:
THE CHALLENGES FOR NURSES

P1809 Why patients with myocardial infarction don't choose
ambulance

I. Johansson, E.S. Eva Swahn. University Hospital, Dept of Cardiology,
Linkoping, Sweden

Background: The Swedish guidelines state that ST-elevation myocardial in-
farction (STEMI) patients should be admitted to hospital < 45 minutes and
thrombolysis be given < 90 minutes after start of symptoms. Most ambulances
have ECG-possibilities and telecommunication with the hospital. It's thus pos-
sible to start early prehospital treatment. The patients must therefore be aware
of the advantages of the medical care that paramedics can offer. Earlier studies
have shown that only 30% of patients with chest pain arrive at the emergency
ward in ambulance. The aim of this study was to explain why the majority of
patients with acute MI do not call emergency number 112.
Methods: 110 CCU-patients hospitalized because of acute MI filled in a survey
regarding their thoughts and acts before the present hospital admittance.
Results: The patients stated in average 3 symptoms in connection with falling
ill, where the most common symptom was chest pain. The dominating charac-
ter was "oppression" (42%). They experienced their symptoms as "anxieting"
(41 %), "discomforting" (36%) and "troublesome" (31%).). 39% delayed >2 hours
before seeking medical care. Anyhow 38% decided to seek already < 30 min-
utes. Altogether 77% considered their symptoms to be related to the heart.
Of the rest, 65% delayed >1 hour. 62% arrived by ambulance directly to the
hospital, but only 6 patients called themselves. Mostly the spouse (40%) con-
tacted the alarm centre. Those with symptoms for a shorter time, and being at
home chose the ambulance more frequently than those who fell ill somewhere
else and had symptoms for a longer time. The most common reason for not
choosing ambulance was the feeling that " I am not sick enough " (43%), "I
never thought about it" (38%) or "Unnecessary to order ambulance" (26%). In
a multiple regression analysis the reasons for not choosing ambulance turned
out to be: daily work, tiring symptoms and "this is probably not serious and will
pass". Predictor for choosing ambulance was nausea/coldsweat, unbearable
or cramping pain and high pain-intensity. STEMI-patients choosing ambulance,
reduced their delay-time to reperfusion by 21 minutes.
Conclusion: The ambulance is not an option for patients unless they feel really
sick. The time gain is anyhow of great importance for those STEMI-patients
choosing the ambulance.

P1810 Morbidity and mortality in patients with myocardial
infarction complicated by nosocomial infection

B. Caramelli, P.C. Grandini, M. Monachini, T.M.V. Strabelli, M.A.S. Teixeira,
D.E. Uip. University of Sao Paulo Medical School, Heart Institute (InCor), Sao
Paulo, Brazil

Introduction: Complications of myocardial infarction (MI) are responsible for
a significant percentage of deaths. Information regarding the importance of
nosocomial infection as a complication of MI is lacking. This study analyzed
the incidence and the impact of infectious complications of MI on morbidity and
mortality as well as its relation with the invasive procedures undergone in this
setting.
Methods: This was a retrospective and clinical study, performed by the analysis
of medical records. The population of the study was constituted by patients
admitted with a confirmed diagnosis of MI, from January 1996 to December
1999, at the Coronary Care Unit from the Heart Institute of the University of
Sao Paulo Medical School in Brazil.
Results: 1,227 patients were analyzed, 60 (4.89%) of them fulfilled the diag-
nostic criteria of a nosocomial infection complicating MI (Infected Group). The
other 1,167 patients constituted the Control Group. Univariated analysis indi-
cated that the mean age (67.5 and 62.6 years old, p=0.003), the length of
hospital stay (26.6 and 12.0 days, p=0.0000) and mortality (45% and 12.25%,
p=0.0000) were greater in the Infected Group than in the Control Group re-
spectively. Predictors of mortality assessed by multivariate analysis were age
and being part of the Infected Group. Every 10 years increment on age was
associated with an odds ratio for mortality of 1.31 for the Infected Group and
2.15 for the Control Group. For a patient with 60 years old, the odds ratio for
mortality is 40.01 if in the Infected Group and 7.71 if in the Control Group. In
the Infected Group, the average of invasive procedures done per patient was
3.38 and correlated to Killip class and mortality. The most frequent infections
were pulmonary (63.3%), urinary tract (36.6%) and blood (8.3%).
Conclusion: Nosocomial infection, as a complication of myocardial infarction
has a great impact on morbidity and mortality in patients admitted in the coro-
nary care unit.

P1811 Status of CPR in the Swedish population in the year
2000. A nation wide survey

A. Axelsson 1 , A-B. Thoren 2 , S. Holmberg 2 , J. Herlitz 2 on behalf of A
Axelsson. 'Halmstad University, School of Social and Health Sciences,
Halmstad, Sweden; 2Sahlgrenska University Hospital, div. of Cardiology,
Goteborg, Sweden

Aim of this study was to determine the proportion of cardiopulmonary resusci-
tation (CPR) trained adults in Sweden and the non-trained population's willing-
ness to be trained in CPR.
Methods: In a nation wide survey 5000 randomly selected adult inhabitants,
aged 18 to 79 years, were approached with a postal questionnaire, resulting
in 3159 responders. Sweden has 6.5 million inhabitants in the current ages,
the sample was randomly selected by the Swedish person and address reg-
ister and stratified to correlate to the population's geographically distribution.
The questionnaire was constructed by the investigators and based on previous
questionnaires used by the research-group.
Results: The mean age was 46 (± 16) years and 54% of the respondents
were women. 11% respondents were born outside Sweden and 9% could be
regarded as professionals (health and rescue personnel). 45% (n=1417) had
been trained in CPR and nearly half had been trained more than once and 52%
reported having trained CPR 1996 or more recently. The most common reasons
given for CPR education was job requirement and general interest. Among the
non-trained responders 50% was willing to learn CPR (both chest compression
and mouth-to-mouth ventilation). Of the 847 respondents reporting unwilling or
unsure to learn CPR 12% were willing to learn CPR if only chest compressions
were included. Regarding the reason not to be trained, it was most common
not to know about the possibility to have a CPR course (26%) and 14% did
not know where or how to receive CPR training. 21% stated that they had not
had the interest of learning CPR. 416 respondents (13%) reported having wit-
nessed a cardiac arrest and 4% (120) reported having performed CPR without
professional obligations.
Conclusion: From this survey it can be assumed that about 45% of the adult
Swedish population is trained in CPR and 4% have used their knowledge in a
situation of cardiac arrest. Half of the non-trained population is willing to learn
CPR but it is common not to know about the possibilities to receive CPR train-
ing. The Swedish population is highly willing to learn CPR but the community
and the educating organisations should intensify their information about the
possibilities to receive CPR training.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Cardiovascular diseases in the 21st century: the challenges for nurses 351

IP18121 Anxiety and well-being in first-time coronary
angioplasty patients and repeaters

M.J. Lenzen. Erasmus MC, cardiology, Rotterdam, Netherlands

Introduction: Preparatory information before an invasive procedure has been
shown to have positive effects (e,g, on recovery, anxiety and well-being). How
ever, preparation of patients for a repeat procedure is hardly investigated. The
question is whether these patients benefit from the same preparatory infor
mation. Aims: To determine whether there are differences in terms of anxiety
and well-being between patients undergoing their first Percutaneous Translumi
nal Coronary Angioplasty (PTCA) and those undergoing a repeat PTCA, and
secondly to gain information on how patients prepare themselves for a repeat
PTCA. Design: Descriptive correlational study with a quantitative and quali
tative research component. Method: First-time PTCA patients (n=46) and re
PTCA patients (n=40) were asked to complete three psychologicai self-report
questionnaires (HADS, HPPQ and VAS) the evening before the procedure. Five
re-PTCA patients were interviewed the day after the procedure. Results: The
anxiety scores (HADS and VAS) show a trend towards a worse condition in the
re-PTCA group: HADS 6.5 versus 5.0 and VAS 4.0 versus 2.6. The HPPQ re
veais a slightly iower well-being in re-PTCA patients: 18.0 versus 19.0. These
differences between the two groups are not statistically significant. Once the in
terview data were coded, four themes were apparent, namely: recurrent symp
toms, information, experience and future prospects. Conclusion: A trend is seen
towards a worse condition in the re-PTCA group with respect to anxiety and
well-being. However the observed differences are not significant, they seem
to be clinically relevant. The interviews point out that the return of symptoms
and future prospects, rather than the procedure itself, are an important part
in preparing for a repeat intervention. This aspect is currently no part of the
provided preparatory information. Future research will have to determine the
most beneficial method of preparing these patients (e.g. tailored preparation,
emotional support, coaching).

1P18131 Early discharge after coronary angiograms using the
femoral approach

J. Boggiano, A. Fernandez, E. Torresani, S. Brieva, D. Chambre,
N. Weisshein, G. Martino, J.H. Leguizamon. Clinica Santa Isabel,
Interventional cardiology, Buenos Aires, Argentina

Femoral approach is stablished as a safe one for coronary angiograms; how
ever, the consecutive bed-rest increases hospital stay and costs.
Objective: To report the incidence of events in patients submitted for coronary
angiograms (CA), using femoral approach (FA) with early hospital disharge
(EHD) 3 hours after the procedure.
Material and Methods: We analyzed 300 consecutive patients (51.5 years,
86% male and 87,5 kg mean weight) submitted for CA, using FA (6 french
introducers), heparin dose 1000 UI and EHD, in the period 01/2001 to 01/2002.
Exclusion criteria: Age >75 years, coronary angioplasty, manual
compression> 15 minutes to achieve an effective groin hemostasis and refusal
of this technique by the refering physician. After 3 hours bed-rest, all pts. were
discharged one hour after a professional-asisted walk. We report the following
clinical events: 1- Ischemic: angor or death; 2- Hemorrhage: minor and major
using TIMI criteria.
Results: No patients presented ischemic events or major hemorrhage. 98,66%
(n=296) of this population have an uncomplicated walk after 3 hours bed-rest
and hospital discharge one hour later. One patient was excluded from analysis
due to severe hypotension. Only 3 patients (1%) suffered one minor hemor
rhagic event, all well managed with additional local compression. No seudoa
neurisms were reported.
Conclusion: Early discharge after coronary angiograms using the femoral ap
proach emerged as an effective and safe strategy, reducing hospital stay and
costs.

[P18141 Ambulatory blood pressure monitoring: nurse
management

S. Mancini, R. Rossini, M. Amadori, R. Gesi, B. Orsini, S. Pasetti, I. Marchetti.
University of Pisa, Cardiothoracic Dept, Piss, Italy

Background: Ambulatory blood pressure monitoring (ABPM) is relatively easy
to use, and yields many more BP parameters than do clinic BP measurements.
However, it might be inaccurate for a variety of reasons: incorrect technique,
operator error, and environmental factors. The patient's compliance may sig
nificantly limit the feasibility of ABPM. A nurse assistant can easily be trained
to follow a standardized procedure. The aim of the study was to evaluate the
efficacy of a nurse management of ABPM.
Methods: We studied 466 patients (358 male; 56±11 years) submitted to
ABPM in the last two years. We have experienced a nurse management of
ABPM in the last 12 months (N = 253 pts). All nurses had been previously un
dergone to a specific training, which allowed the practice of both the instrument
and the software. A standard protocol was then performed in order to obtain
in each patient the accurate identification of clinical history, risk factors (such
as age, gender, family history, diabetes, smoke, dislipidemia and hypertension)
and related diseases (such as coronary artery disease, cerebro-vascular dis
ease and peripheral arterial disease). To obtain the highest patient compliance
and to reduce the incidence of incomplete measurements, each patient was
adequately informed about the exam characteristics.
Results: A significant reduction of the mechanical problems of the instruments
was obtained, as compared with the previous year (2% vs 19%; p<0.05). More
over, also the number of not diagnostic exams (correct measurements <85%).
due to technical problems or lack of patient compliance, was significantly re
duced (7% vs 25%; p<0,05). All the obtained data were stored in a database,
thus available for medical epidemiological and statistical analysis.
Conclusions: The management of ABPM by trained nurses seems to improve
the quality of the test, to increase the patient compliance and to collect all the
data available to further statistic analysis.

IP1815j SCAN:.Smokin~Cessation by Ambulant
Nurse-intervention

S. Johansen 1 , L. Eksten 2, L. Pedersen 2. 1Hilleroed Sygehus, Intensive care
unit 0531, Hilleroed, Denmark; 2Hilleroed Sygehus, Medical dept. B, Section
of Cardiology, Hilleroed, Denmark

SCAN: Smoking Cessation by Ambulant Nurse-intervention
A randomised study of the effect of a smoking cessation programme in patients
admitted to a coronary care unit with a 12 months' follow-up.
Smoking is still the most significant cause of ischemic heart disease. In Den
mark approximately one third of the adult population can be Classified as smok
ers. The purpose of this study was to evaluate the effect of a systematic inter
vention programme. The smoking cessation programme followed the nationally
approved guidelines.
Material and methods: SCAN is a randomised,prospective intervention study
of the effect of a systematic smoking cessation programme. The entire pro
gramme was conducted by specially trained nurses.
During a period of two years all patients admitted to the coronary care unit were
screened.
Smokers motivated for participation in the study were randomised into either in
tervention group (I) or control group)q. All patients in the I-group were offered
five individual consultations witha nurse specially trained to give information
about smoking cessation.
All patients in the I and C group received the usual standard information at the
department about cardiac risk factors and possible prophylactic precautions.
All participants were contacted by telephone 3, 6 and 12 months following dis
charge. None of the nurses from the intervention programme were involved with
this part of the study,
Results: Among the 3.982 screened patients 1.175 (29,5%) were smokers.
Out of those 105 (9%) fulfilled the inclusion criteria and were randomised into
either group I or C respectively. Smoking cessation after 12 months in the two
groups were as follows: 63% in group I and 50% in group C respectively. This
result showed a insignificant difference between the two groups.
Conclusions: The proportion of smokers in the screened population was lower
than expected.
Only one outten smokers was motivated for participation in the study.
The lack of effect of the intervention programme could be explained by the fact
that all patients randomised were highly motivated which can be supported by
the relatively high numbers of non-smokers in both groups after 12 months.
It is our recommendation that future studies should focus on the prognosis of
the 91% of smokers who were unwilling to participate in a systematic interven
tion programme.
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P1816 Are cardiac rehabilitation programmes needed in
hospital practice?

C.J. Koppelaar, W.J.M. Scholte op Reimer, E. Boersma, J.W. Deckers.
Erasmus Medical Centre Rotterdam, Dept. of Cardiology, Room Bd377,
Rotterdam, Netherlands

Background - Cardiac rehabilitation has shown to be beneficial and is stimu-
lated through international guidelines. Programmes that define the delivery of
cardiac rehabilitation are available for outpatient care, but not for the hospital
phase.
Aim - To assess the need for inpatient cardiac rehabilitation programmes, we
investigated the extent to which cardiac rehabilitation guidelines are followed
during hospital care.
Methods - We included 83 consecutive patients hospitalised for myocardial in-
farction, angina or first diagnosis of heart failure. To assess whether topics in
the guidelines on cardiac rehabilitation (secondary prevention, physical exer-
cise, handling chest pain, and psychosocial support) were addressed during
hospitalisation, activities related to cardiac rehabilitation were abstracted from
medical and nursing charts, after hospital discharge. To assess a patients's
need for cardiac rehabilitation (i.e., presence of cardiovascular risk factors or
anxiety as measured with the Hospital Anxiety Depression Scale) patients were
asked to fill out a questionnaire on the 5th day of hospitalisation.
Results - Of the 64 patients (77%) who had cardiovascular risk factors, 52% of
them were provided with information, advice or the offer to start with a guided
programme. For example, support was registered in 58% of 45 smokers, 43%
of 28 patients with a high cholesterol level (>= 5 mmol/L), 2% of 47 patients
who are overweight (BMI >= 25 kg/m2 ), and 2% of 48 patients with a sedentary
lifestyle. In 99% of all patients, information, advice or guidance regarding exer-
cise tolerance was documented. For instance, in 88% the presence or absence
of chest pain was registered, and progress in mobilisation was considered in
51% of all patients. With regard to handling chest pain, 16 patients (19%) re-
ported that they would not take nitro-glycerine in case of chest pain. The psy-
chosocial situation was documented in 54% of all patients. However, none of
the 19 patients (20%) who experienced anxiety received the attention needed.
Conclusion - Currently, cardiac rehabilitation during hospitalisation is mainly
focussed on physical recovery. Insufficient attention is given to patients' psy-
chosocial situation, handling chest pain, and cardiovascular risk factors. Our
results show which areas of in-hospital cardiac rehabilitation require additional
attention. We recommend the development of multidisciplinary inpatient cardiac
rehabilitation programmes to meet the needs of in-hospital patients.

P1817 Impact of an educational program through a new
nurse heart failure knowledge score

J. Roncalli, A. Pathak, L. Spinazze, S. Mazon, J. Fourcade, P. Massabuau,
J.M. Fauvel, M. Galinier on behalf of CEPIC: Centre d'Education pour
I'Insuffisance Cardiaque. CHU Rangueil, Cardiologie Dept., Toulouse, France

Background: Multidisciplinary heart failure disease management improve clin-
ical outcomes in congestive heart failure patients. Evaluation and validation of
educational intervention remain a controversial and difficult process. Establish-
ment of a "knowledge score" could provide some insight about patients need
and help practitioners in prescribing educational intervention. The aim of this
pilot study was to evaluate a new score of knowledge in heart failure patients
before and after education session.
Method: In this study, 21 patients (mean age: 56±18 years, 71.4% of male,
29.4% of left ventricular ejection) attended an education session of one day
about heart failure. A multidisciplinary program was established in collabora-
tion with physician, nurse, dietician, physiotherapist and medical social worker.
Using a self-questioning data sheet prepared in collaboration with nurses lead-
ing the educational program, we analysed six major topics: knowledge about
disease, clinical evaluation (signs and symptoms of deterioration of heart fail-
ure), daily physical activity, diet, medical follow-up and medical treatment. Mul-
tiple choice questions were used to evaluate level of knowledge for each topics.
Each answer was rated with points to obtain an end score from 0 to 20 for each
topic. Evaluation was made before and one month after heart failure education
session.
Results: Evolution of the knowledge score after the education program is pre-
sented for each topic as follow (before vs after): knowledge of disease (9.45
vs 18.33), clinical evaluation (7.12 vs 13.50), physical activity (6.74 vs 11.60),
diet (7.57 vs 14.36), medical follow-up (12.19 vs 17.95) and medical treatment
(7.98 vs 14.43). All these results were statistically significant (p<0.0001).
Conclusion: This pilot study confirms that i) our knowledge score is feasible, ii)
the level of knowledge about heart failure in patients of South West of France is
low, iii) heart failure education program improves significantly knowledge of our
patient as assessed by this score. A validation of this knowledge score remains
necessary with larger study.

P1818 Individual quality of life assessment in adults with
congenital heart disease

P. Moons 1 , E. Raes t , K. Van Deyk t , S. De Geest 2 , M. Gewillig 3 , W. Budts 3

t Catholic University of Leuven, Centre for Health Serv. & Nursing Res.,
Leuven, Belgium; 2 University of Basel, Institute of Nursing Science, Basel,
Switzerland; 3 University Hospitals of Leuven, Division of Congenital
Cardiology, Leuven, Belgium

Many patients with congenital heart disease experience the heart defect intrud-
ing on their daily life. The aim of this study was to examine quality of life (QOL)
and its individual determinants in adults with congenital heart disease.
Methods: This cross-sectional study included 134 patients (67.2% males).
QOL and its determinants was measured using a Visual Analogue Scale (VAS)
ranging from 0 to 100, and the SEIQoL-DW, respectively. This latter instrument
comprises 3 successive steps: (1) nomination by the respondent of the 5 areas
most important for his/her QOL, (2) rating of the actual status for each specified
area on a VAS from 0 to 100, and (3) quantification of the relative importance of
each nominated area in comparison with each other, using a 5-segment disk.
Results: Patients perceive their overall QOL as good (VAS median 80; Q1=73;
Q3=86). The SEIQoL-DW identified 13 areas affecting patients' QOL. The table
describes the percentage of patients reporting the respective areas (step 1), the
median actual status (step 2), and the relative importance for each cue (step
3).

individual quality of life measured usin

Step 1 Step 2 Step 3

Significant others 73.9% 85.5 23%
Job/education 51.5% 68 18%
Leisure 50% 74 17%
Health 49.3% 76 23%
Social network 49.3% 75 20%
Personal values with respect to others, life and society 47% 79 20%
Financial means and material well-being 29.9% 67 16%
Psychological well-being 14.2% 76 19%
Capacities and impediments due to the heart defect 11.9% 49 17%
Future 10.4% 80 20%
Health care 3% 87.5 16.5%
Nourishment 3% 76 12%
Pets 2.2% 91 27%

Conclusion: Individual QOL assessment in adults with congenital heart dis-
ease provides a detailed picture of issues relevant for QOL. These issues
should be addressed in comprehensive health care, aiming at improving pa-
tients' QOL.

MYOCARDITIS AND PERICARDITIS

P1819 Celiac disease associated with autoimmune
myocarditis

C. Chimenti 1 , M. Pieroni t , L. Cuoco 2 , R. Verardo 1 , N. Gentiloni 2 ,

G. Gasbarrini 2 , A. Maseri 3 , A. Frustaci 1 . 1 Catholic University, Department of
Cardiology, Rome, Italy; 2Catholic University, Internal Medicine, Rome, Italy;
3 lstituto San Raffaele, Department of cardiology, Milan, Italy

Background: Both celiac disease (CD) and myocarditis can be associated with
systemic autoimmune disorders; however the coexistence of the two entities
has never been investigated while its identification may have clinical impact.
Methods: We screened the serum of 187 consecutive patients (pts) with my-
ocarditis (118 M, 69 F, mean age 41.7±14.3 years) for the presence of cardiac
autoantibodies, anti-transglutaminase (IgA-tTG) and anti-endomysial antibod-
ies (AEA). IgA-tTG and AEA positive pts underwent duodenal endoscopy and
biopsy and HLA analysis.
Results: Thirteen of the 187 pts were positive for IgA-tTG and 9 of them (4.4%)
for AEA. These 9 pts had iron-deficient anemia and duodenal endoscopic and
histologic evidence of CD. CD was observed in 1/306 (0.3%) of normal controls
(p<0.003). In CD pts myocarditis manifested with heart failure in 5 pts and ven-
tricular arrhythmias (Lown class III-IVa) in 4. At histology a lymphocytic infiltrate
was present in 8 pts and giant-cell myocarditis in one; circulating cardiac au-
toantibodies were positive and myocardial viral genomes negative in all. HLA of
pts with CD and myocarditis was DQ2-DR3 in 8 pts and D02-DR5(11)/DR7 in
one. The 5 pts with myocarditis and heart failure received immunosuppression
(azathioprine 1 mg/Kg/daily for 5 months and prednisone 1.25 mg/Kg/daily. for
4 weeks tapered to 0.33 mg/Kg/daily for 5 months) and gluten-free diet with
recovery of cardiac volumes and function. The four pts with arrhythmias, put on
gluten-free diet alone, showed arrhythmias' improvement (Lown Class I).
Conclusions: A common autoimmune process toward antigenic components
of myocardium and small bowel can be found in >4% of pts with myocarditis. In
these pts immunosuppression and gluten-free diet can be effective therapeutic
options.
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P1820 Immunomodulation of murine Coxsackie B3
myocarditis with interleukin-15

P.L. Schwimmbeck, B. Bigalke, A. Wrusch, F. Spillmann, M. Noutsias,
M. Pauschinger, C. Tschope, H.P. Schultheiss. Benjamin Franklin Hospital,
Dept. of Internal Medicine/Cardiology, Berlin, Germany

Cytokines play an important role both for the initiation and perpetuation of viral
myocarditis. We examined the influence of IL-15, an important proinflamma-
tory cytokine, on the course of myocarditis in the Coxsackie B3 (CB3) infected
mouse.
Methods: Eight-week-old male BALB/c mice were intraperitoneally infected
with 500000 plaque forming units of CB3, strain Nancy, and subsequently
treated with daily injections of recombinant murine IL-15 (330ng) or an equiva-
lent dose of IL-15 fusion protein (250µg), which inhibits the physiological effects
of IL-15. After twelve days the slope of the left ventricular pressure pulse was
measured with a Millar-tip catheter in the anesthetized and respirated animal.
Uninfected and infected animals without further treatment served as controls.
For immunohistological evaluation cryosections of the hearts were prepared
and stained with monoclonal antibodies against several leukocyte surface anti-
gens.
Results: Infected and uninfected respectively infected and IL-15 treated ani-
mals showed significant differences in regard to body weight, left ventricular
function and cellular infiltrates in the myocardium (see table). Treatment of in-
fected animals with IL-15 resulted in an almost normal body weight, whereas
animals that were infected and injected with IL-15 fusion protein showed the
lowest body weigths. Similar results were seen for the slope of the left ventric-
ular pressure pulse as a parameter for the left ventricular function.

Uninfected	 Infected	 Infected + IL-15	 Infected + IL-15
(n=14)	 (n=14)	 (n=6)	 fusion protein (n =6)

body weight (g) 	 26.8 t 2.5	 20.11 f 2.3	 24.5 t 3.3*	 19.4 ± 0.8"
dP/dt max (mmHg) 5928.7 f 1206.1 4377.8 f 953.8 5862.2 t 1174.9* 3871.5 ± 471.9"
CD4-positive cells 0.006 t 0.015	 0.877 f 0.3	 0.544 t 0.16*	 0.619 ± 0.33"
(cells/hpf)

'p<0.05 compared to infected, **p<0.05 compared to uninfected

Conclusions: Treatment with IL-15 showed a positive effect on the clinical
course of CB3 induced murine myocarditis, whereas inhibition of the intrinsic
IL-15 with fusion protein had a detrimental effect.

P1821 Beneficial effects of interleukin-4 on the regulation of
cardiac function, MMP-3 and TIMP-1 expression in
murine myocarditis by the induction of TGF-01

S. Leschka, J. Li, P.L. Schwimmbeck, M. Noutsias, F Spillmann, K. Hoppe,
H.P. Schultheiss, M. Pauschinger. University Hospital Benjamin Franklin,
Department of Cardiology & Pneumology, Berlin, Germany

Cytokines are involved in the regulation of myocardial extracellular matrix re-
modelling. Aim of this study was to analyze the in vivo roles of IL-4 for
the mRNA expressions of myocardial metalloproteinase-3 (MMP-3), tissue in-
hibitors of MMPs (TIMP-1) and TGF-p1 during coxsackievirus 83 (CVB3; Nancy
strain; 500000 PFU)-induced myocarditis in BALB/c mice. Myocardial sam-
ples from infected (n=8) and uninfected control (n=8) BALB/c mice under the
treatment of murine rIL-4 (200 ng/mouse/day; i.p.) as well as infected (n=8)
and uninfected control (n=8) mice without treatment at ten days after coxsack-
ievirus 83 inoculation were analyzed by semi-quantitative RT-PCR. In viral in-
fected mice, left ventricular dysfunction, upregulated MMP-3 and downregu-
lated TIMP-1 were demonstrated. IL-4 treatment led to significant improvement
of left ventricular function, suppression of MMP-3 mRNA induction as well as
the increment of TIMP-1 mRNA. In addition, the effects of IL-4 treatment was
associated with an significant induction of TGF-01 expression (Table).

	MMP-3	 TIMP-1	 TGF-fl1

control (n=8)	 0,66±0,24	 1,33±0,29	 0,74±0,11
infected (n =8)	 1,21±0,22'	 0,34±0,11'	 1,18±0,13'
infected+IL-4 (n =8)	 0,85±0,05"	 0,89±0,07"	 1,64±0,04"

*p<0,05 vs control; "p<0,01 vs infected.

Conclusions: The suppression of MMP-3 induction and the increment of TIMP-
1 expression may contribute to the improvement of left ventricular function
through the upregulation of TGF-P1 by IL-4 mediated immunomodulation.

P1 8822 Beneficial effects of gene-transfered interleukin-10 on
autoimmune myocarditis in the rat

N. Nakazawa 1 , K. Watanabe 2 , M. Mae, W.M. Imam 2 , T. Ohnuki 3 ,

T. Nagatomo 3 , M. Kodama 4 , Y. Aizawa 4 . t Niigata University, Faculty of Med,
School of Health Sciences, Niigata, Japan; 2Niigata College of Pharmacy,
Clinical Pharmacology, Niigata, Japan; 3Niigata College of Pharmacy,
Pharmacology, Nigata, Japan; 4 Niigata University, Division of Cardiology,
Niigata, Japan

Effectiveness of the immunosupressive therapy of myocarditis is controversial,
although it has attracted a great deal of attention. Interleukin (IL)-10 has a va-
riety of immunomodulatory properties. We examined effects of murine IL-10
(mIL-10) gene transfer on the heart failure induced by experimental autoim-
mune myocarditis in the rat. Nine-week-old Lewis rats were immunized with
pig cardiac myosin (day 0). These immunized rats developed myocarditis dur-
ing day 14 to 21 with sever inflammatory changes. The morbidity of this ex-
perimental autoimmune myocarditis was 100% in the rats. A plasmid vector
expressing mIL-10 cDNA (800 p.g/rat) was transferred into the tibialis anterior
muscles by electroporation and control rats received empty plasmid. Because
of the limitation of its expression duration, we used three times applications of
electroporation (5 days before immunization, day 4, and day 13 after immuniza-
tion). The 21-day survival in rats treated with mIL-10 cDNA was higher (20/20
= 100%) than that in the control group (18/24 = 75%). Furthermore, mIL-10
treatment significantly attenuated myocardial lesions and improved hemody-
namic parameters on day 21. The 49-day survival in mIL-10-treated rats was
higher (10/10=100%) than that in the control group (8/10=80%). Hemodynamic
parameters were also improved by mIL-10 treatment. These findings showed
that gene transfer into muscle by electroporation in vivo is an effective means
of delivery of IL-10 for the treatment of heart failure induced by autoimmune
myocarditis and IL-10 does not delay the onset of autoimmune myocarditis but
suppresses it.

P1823 Cardiac magnetic resonance imaging for diagnosis of
viral myocarditis - significance of MRI-guided
endomyocardial biopsy

I. Janzen 1 , B. Schwaab 2 , G. Schneider 3 , K. Altmeyer 3 , R. Kandolf 4 ,

M. Bohm 1 , B. Hennen 1 . t Universitatskliniken des Saarlandes, Innere Medizin
Ill, Homburg/Saar, Germany; 2 Curschmann-Klinik, Timmendorfer Strand,
Germany,, 3 Universitatskliniken des Saarlandes, Abteilung fur
Radiodiagnostik, Homburg/Saar, Germany; 4 Universitatsklinikum, Abteilung
fur Molekulare Pathologie, Tubingen, Germany

Purpose: Definite diagnosis of myocarditis is only possible by histological and
molecularpathological analysis of endomyocardial biopsies. As reported an es-
timated number of 17 biopsy specimens are required to achieve a sensitivity
of 80% for diagnostic of myocarditis if unguided biopsy sampling is performed.
In this study, inflammatory myocardium was prospectively visualized by MRI.
To minimize the sampling error, target-specific biopsies were taken from left
ventricular areas as detected by MRI.
Methods: In 42 patients with suspected myocarditis, ECG-triggered cardiac
MRI studies were performed using a 1,5 T scanner. T2-weighted images
included a single-shot "HASTE"-sequence and a fat-suppressed "inversion
recovery"-sequence. Ti-weighted images were performed in breath-holding
technique, unenhanced, and after gadolinium injection. The MRI was consid-
ered positive if myocardium with increased signal intensity was detected in T2-
weighted images with and without fat-suppression. In each patient 4 left ventric-
ular biopsies were taken from the suspected area. Biopsies were considered
positive in case of acute myocarditis (with myocyte necrosis), in case of chronic
myocarditis (with an increased number of T-lymphocytes and/or macrophages
with or without viral genome) or in case of virus persistence without cellular
inflammatory reaction. Viral genome in myocardial biopsies were detected by
PCR and in situ-hybridisation. Biopsies without an increase of inflammatory
cells and without viral genome were considered negative.
Results: Acute myocarditis with evidence of viral genome was detected once;
chronic myocarditis was diagnosed in 14 patients (33%), with evidence of vi-
ral genome in 11 cases. Virus persistence was observed in 10 patients (24%).
Biopsies were negative in 17 patients (41%). MRI studies were positive in 14
of 15 patients (93%) with acute or chronic myocarditis proven by endomyocar-
dial biopsy. MRI study was negative in 11 of 17 patients with negative biopsy.
MRI revealed a sensitivity of 93% and a specifity of 52% to prove myocarditis
resulting in a negative predictive value of 93% and a positive predictive value
of 52%.
Conclusion: Cardiac MRI serves as a noninvasive screening method in sus-
pected myocarditis. MRI facilitates myocardial biopsy of topographically de-
fined foci. The MRI-guided endomyocardial biopsy reduces the otherwise in-
evitable sampling error and minimizes effectively the number of biopsy speci-
mens needed to get the definite diagnosis of myocarditis with high sensitivity.
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P1824 Lone HCV myocarditis responsive to
immunosuppressive therapy

M. Pieroni l , C. Chimentil, F. Calabrese 2 , R. Verardol, G. Thiene 2 ,

A. Maseri 3 , A. Frustaci 1 . 1 Catholic University, Department of Cardiology,
Rome, Italy; 2 University of Padua, Department of Pathology, Padua, Italy;
3 lstituto San Raffaele, Department of cardiology, Milan, Italy

Objectives: This study analyses the causal role of HCV infection in patients
with lone myocarditis and its susceptibility to an immunosuppressive therapy.
Methods and Results: Among 49 consecutive patients with myocarditis sero-
logically screened for HCV in addition to other cardiotropic viruses, four had
anti-HCV antibodies. Clinical manifestation was severe heart failure in three
cases and chest pain with left bundle branch block (LBBB) and moderate
cardiac dysfunction in one case. These 4 patients underwent 2D-echo, coro-
nary angiography and endomyocardial biopsy. Nested-polymerase chain reac-
tion (PCR) for positive and negative strand of HCV was performed on sera
and myocardial samples. PCR was also used to detect genomic sequences
of cardiotropic viruses including enterovirus, adenovirus, influenza virus A
and B, herpes simplex viruses, Epstein Barr virus, parvovirus B19 and cy-
tomegalovirus. HCV in the myocardium was detected by TORDJI-22 antibody.
Five subjects without myocarditis, two with and three without HCV infection,
were used as controls. Histologically, a lymphocytic myocarditis associated with
myocytes positively stained by TORDJI-22 was shown in all. Cardiac autoanti-
bodies were detected in all cases. Nested-PCR showed both positive and neg-
ative strands of HCV RNA in serum and myocardium, while other viral genomes
were absent. None of the five controls had HCV RNA in the myocardium. Pa-
tients were treated with prednisone and azathioprine for 6 months. Recovery
of cardiac volumes and function occurred in all patients with disappearance of
chest pain and LBBB in patient 4. At 4-weeks control biopsy myocarditis pro-
gressed to a healed phase, though HCV RNA was still detectable in the serum
and myocardium. Cardiac improvement was maintained at 12 month overall
follow-up.
Conclusions: HCV can be detected in the myocardium of as many as 8% of
patients with lone myocarditis; HCV myocarditis can benefit from immunosup-
pression despite persistence of viral genome, suggesting an immunomediated
mechanism of damage.

P1825j Prevalence of parvovirus B19 genome in
endomyocardial biopsies

S. Pankuweit, H. Eckhardt, M. Crombach, I. Portig, G. Hufnagel, B. Maisch.
Philipps-University Marburg, Dept. Internal Medicine - Cardiology, Marburg,
Germany

Introduction: Although enteroviruses were considered the most common
cause of inflammatory heart muscle diseases, Parvovirus B 19 (PB 19) has
become a new and frequent candidate for myocarditis (M) and dilated car-
diomyopathy with (DCMi) and without inflammation (DCM). Infection with PB
19 can lead to several clinical manifestations, which include myopericarditis,
erythema infectiosum, arthropathy, hydrops fetalis as well as acute hepatitis.
PB 19 genome has been shown in the myocardium and liver tissue.
Methods: We investigated leftventricular endomyocardial biopsies (EMB) from
110 consecutive patients with clinically suspected inflammatory heart disease
for the presence of parvovirus B19 genome by polymerase chain reaction
(PCR). Diagnosis of M, DCM, DCMi and perimyocarditis (Pm) was confirmed
by clinical data as well as immunohistochemical and histopathological investi-
gations of the EMB. A control group consisting of patients with arterial hyper-
tension was investigated, too. Results: The prevalence of PB 19 genome was
highest in patients with DCMi (23%) and patients with myocarditis (19%); in pa-
tients with DCM and Pm the prevalence was 16%. In patients with resolved M
no PB 19 genome was detected, in patients with no inflammation and controls
prevalence was 4% and 7%, only
Conclusions: These findings suggest an association of parvovirus B19
genome in the EMB of adults with the development of DCM, DCMi and chronic
myocarditis in far more cases than previously expected. PB 19 should be rec-
ognized as a potential cardiogenic pathogen in patients of all ages. An early
treatment of persistent PB 19 infection by immunoglobulins should be worth
striving to prevent cardiac complications and the development of left ventricular
dilatation and heart failure.

P1826 Pericardial cytokines in pericarditis versus coronary
artery disease

A.D. Ristic 1 , S. Pankuweit 2 , E. Meyer 2 , P.M. Seferovic 3 , H. Koster 4 ,

S. Vogt, R. Moosdorf 4 , B. Maisch 2 . IUniversityInst. for Cardiovasc. Dis.,
Belgrade, Yugoslavia; 2Philipps University, Dept. of Internal
Medicine-Cardiology, Marburg, Germany; 3 University Inst. for Cardiovasc.
Dis., Klinicki Centar Srbije, Belgrade, Yugoslavia; °Philipps University, Dept. of
Cardiac Surgery, Marburg, Germany

Background: The activation of cytokines in various forms of pericarditis is in-
completely investigated. To elucidate this issue we have analyzed IL-6, TGF-
betal, TNF-alpha, IFN-gama, and GM-CSF in pericardial effusion (PE) and
serum of patients with pericarditis and in pericardial fluid of bypass surgery
patients.
Methods: Pericardial fluid was obtained after pericardiocentesis (Group 1: 30
pericarditis patients, 60% males, 52.4±14.2 years) or after sternotomy (Group
2: 21 bypass surgery patients, 42.9% males, 67.2±7.4 years). Samples were
promptly aliquoted, frozen and stored at -70°C. The cytokines were estimated
using quantikine enzyme amplified-sensitivity immuno-assays (R&D Systems,
MN). Cytokines concentrations in pericardial fluid of group 1 (40% neoplastic,
23.3% autoreactive, 13.3% viral, 13.3% lymphocytic, and 10% iatrogenic PE)
were compared with serum levels, and with group 2.
Results: IL-6 was significantly increased in PE in comparison to serum in all
forms of pericarditis and increased in comparison to pericardial fluid of by-pass
surgery patients (except in autoreactive PE). TGF-betal was strikingly lower
in PE than in serum of all pericarditis patients. However, TGF-betal PE lev-
els were significantly higher in all patients in Group 1 than in Group 2, except
in infectious pericarditis. TNF-alpha was increased only in PE of patients with
infectious pericarditis in comparison to Group 2. IFN-gama levels did not sig-
nificantly differ between PE and serum or in comparison to Group 2. GM-CSF
was present only in small proportion of patients with neoplastic and autoreac-
tive PE.
Conclusions: Significant differences in the activation of IL-6 and TGF-betal in
pericardial effusion in comparison to serum values in the same patients and in
the pericardial fluid of by-pass surgery patients implies their possible role in the
pathophysiology of the disease. The pattern "high TNF-alpha/low TGF-betal"
was found in infectious pericarditis and low IL-6 in autoreactive pericardial ef-
fusion.

P1827 Chronic versus recurrent pericarditis: should we give
coichicine to everybody?

P.M. SeferovicI, A.D. Ristic 2 , R. Maksimovic 1 , D. Simeunovic 1 ,

D. Trifunovic 1 , M. Ostojic' . 1 University Inst. for Cardiovasc. Dis., Klinicki
Centar Srbija, Belgrade, Yugoslavia; 2 University Inst. for Cardiovasc. Dis.,
Belgrade, Yugoslavia

Background: Colchicine has been successfully applied in the management of
patients with recurrent and acute pericarditis. The aim of the present study was
to investigate its therapeutic effect in chronic non-recurring pericardial inflam-
mation.
Methods: Study population included 17 patients with idiopathic pericardial ef-
fusion. Group 1 comprised seven patients with idiopathic chronic non-recurring
pericarditis (28.6% males, mean age 50.4±18.2 years). Additional ten patients
with idiopathic recurring pericarditis were assigned as Group 2 (30% males,
mean age 52.7±5.1 years). All patients were resistant to previous non-steroid
anti-inflammatory (NSAI) treatment. In both groups colchicine was given at a
loading dose of 2 mg for one week and a maintenance dose of 1.5 mg daily
for five months, tapering of the doses by 0.5 mg per week in additional three
weeks. All patients were included in monthly clinical and echocardiography
follow-up for the period of 12 months.
Results: During the six-months of treatment period colchicine was effective in
relieving symptoms in 28.6% of pts from Group 1 vs. 80% of pts from Group
2 (p<0.05). Furthermore, colchicine regimen resulted in disappearance of the
pericardial effusion in 14.3% of pts from Group 1 vs. 60% of pts from Group 2
(p<0.05). In additional six months follow-up after the withdrawal of colchicine
treatment the therapeutic effect remained unchanged.
Conclusion: Efficacy of six-months colchicine regimen was very low in pts
with chronic idiopathic non-recurrent pericarditis in comparison to patients with
recurrent pericarditis, both regarding symptoms relief and disappearance of
pericardial effusion. In patients with recurrent pericarditis therapeutic effect re-
mained unchanged six months after the withdrawal of medications.
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P1828 Feasibility and diagnostic value of pericardial biopsy:
the role of flexible percutaneous pericardioscopy

P.M. Seferovic, A.D. Ristic, V. Tatic, R. Maksimovic, D. Simeunovic, M. Ostojic,
V. Kanjuh. University Inst. for Cardiovasc. Dis., Belgrade, Yugoslavia

Background: The clinical significance of pericardial biopsy is controversial.
The aim of the study was to assess the feasibility and diagnostic value of three
approaches to pericardial biopsy: fluoroscopic control and standard sampling,
pericardioscopy guidance with standard or extensive sampling.
Methods and Results: Forty-two subsequent patients with a large pericardial
effusion underwent parietal pericardial biopsy. In group 1 (12 patients, 66.7%
males, age 46.7±12.2 years) pericardial biopsy was guided by fluoroscopy (3-
6 samples/patient). Group 2 included 22 patients (50% males, age 50.8±10.4
years) undergoing 4-6 pericardial biopsies/patient guided by pericardioscopy
(16F flexible endoscope). In group 3 extensive pericardial sampling was per-
formed guided by pericardioscopy (10 patients, 60% males, age 42.3±14.6
years, 18-20 samples/patient). Sampling efficiency was better with pericar-
dioscopy (group 2 - 84.9%; group 3 - 87.3%) in comparison to fluoroscopic
guidance (group 1 - 43.7%; p<0.01). Diagnostic value was defined as: a new
diagnosis uncovered, etiology revealed, clinical diagnosis confirmed, and the
biopsy false negative. Pericardial biopsy in group 3 had higher diagnostic value
than in group 1 in revealing new diagnosis (40% vs. 8.3%, p<0.05) and etiol-
ogy (50% vs. 8.3%, p<0.05). In group 2 pericardial biopsy had a higher yield
in establishing etiology than in group 1 (40.9% vs. 8.3%; p<0.05). Pericardial
biopsy was false negative in 58.3%, 45.4%, and 10% in groups 1, 2, and 3,
respectively. There were no major complications.
Conclusions: Pericardioscopic guidance enhanced pericardial sampling effi-
ciency. The diagnostic value of pericardial biopsy was significantly improved by
extensive sampling made possible by flexible percutaneous pericardioscopy.

P1829 High prevalence of enterovirus infection in chronic,
effusive pericarditis

L. Archard 1 , T. Peng 1 , S. Liu 2 , Z. Pan 3 , Y. Ji 4 , H. Zhang 1 , Y. Li 1 .'Imperial
College Faculty of Medicine, Division of Biomedical Sciences, London, United
Kingdom; 2Changzhou Hospital, Department of Cardiology, Changzhou,
Hebei Province, China; 3Zhongshan Hospital, Department of General
Practice, Shanghai, China; 4Zhongshan Hospital, Department of Pathology,
Shanghai, China

Background: Clinical and experimental studies suggest persistent enteroviral
infection in chronic pericarditis, but direct evidence of viral infection in pericar-
dial tissue has been lacking.
Materials and Methods: Formalin-fixed, paraffin-embedded pericardial sam-
ples from 4 patients with chronic effusive pericarditis and 7 patients with chronic
constrictive pericarditis of unknown origin were obtained in Changzhou Hospi-
tal, Hebei Province, China and Zhongshan Hospital, Shanghai, China. These
were investigated for enteroviral capsid protein VP1 by immunohistochemi-
cal staining with the enterovirus group-specific monoclonal antibody D8/1 and
for virus genomic RNA by nested RT-PCR or in situ hybridization with group-
specific oligonucleotides. Pericardial tissue collected during surgical resection
from 3 patients with chronic tuberculous pericarditis was used for comparison.
Myocardial tissue from a pediatric case of fatal, acute enteroviral myocarditis
was used as positive control.
Results: Enteroviral capsid protein VP1 was found in pericardial tissue from 3
of 4 (75%) cases of effusive pericarditis and 1 of 7 cases (14.3%) of constrictive
pericarditis. nRT-PCR and in situ hybridization showed enteroviral RNA in one
case of effusive pericarditis only, which was positive also for viral capsid protein.
The nucleotide sequence of RT-PCR-amplified enteroviral RNA, determined by
automatic cycle sequencing in both orientations, was most homologous with
poliovirus type 3. Capsid protein VP1 and viral genomic RNA were both present
in autopsy tissue from the case of acute myocarditis but neither was found in
tissue from any case of tuberculous pericarditis.
Conclusions: This is the first study to show the persistence of enterovirus
antigen and viral RNA in pericardial tissue and indicates that enteroviruses are
frequently involved in chronic, effusive pericarditis.

P1830 Regulation of eNOSs expression by aspirin in
pericardial tissue during inflammation

M.M. Arriero, L. Rico, A. Jimenez-Fernandez, C. Carrasco, J. Farre,
J.M. Rubio, R. de Andres, A. Lopez-Farre. Fundacidn Jimenez Diaz,
Cardiovascular Research Laboratory, Madrid, Spain

The aim was to analyze if pericardial tissue expresses endothelial nitric ox-
ide synthase (eNOS) protein and to determine the presence of cytosolic pro-
teins that bind to eNOS mRNA favouring its destabilization. The effect of as-
pirin on the above mentioned parameters was also analyzed. eNOS protein
was expressed in pericardial tissue from male guinea-pigs. Escherichia Coli
lipopolysaccharide (10 µg/mL, LPS) and Staphylococcus aureus endotoxin (10
µg/mL, SA) reduced eNOS protein expression and shortened the half-life of the
eNOS messenger. Under basal conditions, cytosolic extracts from pericardial
samples bound to the 3'-UTR of eNOS mRNA which was enhanced by LPS and
SA. Proteinase K fully prevented the binding of cytosolic pericardial extracts to
3'-UTR of eNOS mRNA, suggesting the involvement of proteins that were fur-
ther characterized as 60-KDa and 51-KDa proteins by cross-linking assay. As-
pirin (1-10 mmol/L) restored eNOS expression in either LPS and SA-stimulated
pericardial samples and reduced binding activity of the pericardial cytosolic
proteins to 3'-UTR of eNOS mRNA. Indomethacin also reduced the downreg-
ulation of eNOS by LPS and diminished the binding activity of the cytosolic
proteins although higher doses of indomethacin than of aspirin were needed to
improve these parameters. In conclusion, eNOS protein is expressed in guinea-
pig pericardial tissue. LPS and SA stimulate the binding activity of pericardial
cytosolic proteins to 3'-UTR of eNOS mRNA and reduce eNOS protein expres-
sion. High doses of aspirin and indomethacin protect eNOS protein expression
and reduce the binding activity of the cytosolic proteins to 3'-UTR of eNOS
mRNA, suggesting an inverse association between the presence of these cy-
tosolic proteins and eNOS expression. A better knowledge of the mechanism
by which aspirin and indomethacin protects the expression of eNOS protein in
the pericardium may lead to new pharmacological strategies in the prevention
of the pericardial dysfunction associated with pericardial inflammation.

ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY

P1831 Long-term experience with ICDs in the management
of patients with arrhythmogenic right ventricular
cardiomyopathy

F. Duru, C. Lemola, C. Brunckhorst, T.F. Liischer, R. Candinas. University
Hospital Zurich, Cardiovascular Center, Zurich, Switzerland

Background: Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) is a
genetically determined heart disease characterized by a progressive loss of
right ventricular myocardium and its replacement by fibro-fatty tissue. The dis-
ease is frequently associated with life-threatening ventricular tachyarrhythmias.
Therefore, therapy with implantable cardioverter-defibrillators (ICD) is consid-
ered in selected cases. However, there is limited published data concerning the
role of ICD therapy in this disease in the long term.
Methods and Results: Twenty-two patients (19 male, age: 42 ± 14 years)
who were diagnosed to have ARVC based on standardized criteria under-
went implantation of an ICD at our institution. Indication for ICD implantation
was presence of hemodynamically significant ventricular tachyarrhythmias (in-
ducible and nonsuppressible, or associated with marked right ventricular di-
latation and/or left ventricular involvement) in 20 patients (91 %), and strong
family history of sudden death in 2 patients. The mean follow-up period was 30
months (range: 6 - 82). Ten patients (45%) developed a total of 624 episodes.
95% of these episodes were successfully terminated by painless antitachy-
cardia pacing therapies. Six patients (27%) received inappropriate therapies,
which were due to supraventricular arrhythmias in five cases. There were two
deaths; one patient died because of intractable heart failure, and another died
suddenly despite delivery of appropriate ICD therapies.
Conclusion: Ventricular tachyarrhythmias occur commonly in ICD recipients
who have ARVC. Antitachycardia pacing therapies can terminate the vast ma-
jority of these episodes. Inappropriate therapies are also relatively common
and may complicate management of these patients. Overall, however, ICD im-
plantation should be considered in ARVC patients with a high-risk profile.
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P1832 Autosomal dominant familial left ventricular ARVC

M. Norman t , B. Mist 1 , A. O'Donoghue 1 , J. Mogensen 1 , M. Simpson 2 ,

A. Crosby 2 , W J. McKenna 1 . 1 St George's Hospital, Cardiological Sciences
Dept., London, United Kingdom; 2St. Georges Hospital Medical School,
Medical Genetics, London, United Kingdom

Background: Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) is a
heart muscle disease typically characterised by fibro-fatty replacement of the
right ventricle. Isolated post-mortem cases of fibro-fatty replacement of left ven-
tricular myocardium are reported.
Familial ARVC has been described with recurrent left ventricular involvement
in only small families, with three small families linked to chromosome 2q32 by
using a cumulative LOD score approach. However, cumulative LOD scores can
only be used in the absence of genetic heterogeneity. We describe a single
family of sufficient size to provide linkage by two-point linkage analysis with
primary left-ventricular ARVC.
Methods: Detailed clinical assessment of a large pedigree of 52 individuals
considered to have primary left ventricular ARVC with ECG, echocardiography,
signal averaged ECG, exercise testing and Holter monitoring was performed.
The index case suffered a sudden cardiac death aged 23 with post-mortem
findings of fibro-fatty replacement of the left ventricular myocardium.
Results: 14/52 individuals were considered to be affected by a primary left
ventricular variant of ARVC. Consistent clinical features were T wave inver-
sion in the inferolateral leads (8 individuals) and left ventricular dilatation with
an LVED>117% (6 individuals). 9 individuals had significant arrhythmia on ex-
ercise treadmill testing. 7 individuals had a positive signal averaged ECG. In
addition Holter monitoring has identified frequent polymorphic ventricular ar-
rhythmias. Segregation analysis supports an autosomal dominant mode of in-
heritance. Simulation with the linkage programme calculated a maximum LOD
score of 3.6.
Conclusions: ARVC is an inherited disorder, with autosomal dominant dis-
ease present as both a primary right ventricular fibro-fatty replacement and left
ventricular fibro-fatty replacement. Clinical manifestations of primary left ven-
tricular ARVC are quite distinct from those in the more typical right ventricular
form of the disease. T wave inversion in the right pre-cordial leads identifies
individuals with the typical form of ARVC, and T wave inversion in the inferolat-
eral leads identifies those individuals with the left ventricular variant. In addition
structural alteration of the left ventricle with left ventricular dilatation with nor-
mal right ventricular measurements highlights the contrasting expression of this
phenotype. It may be that the genes responsible for fibro-fatty replacement of
the myocardium may not be cardiac chamber specific and may affect the right
ventricle, the left ventricle or both.

P1833 Differences in the clinical expression of
arrhythmogenic right ventricular cardiomyopathy in
male and female patients

B. Baucet, C. Basso 2 , G. Frigo 1 , A.F. Folino 1 , P. Turrini 1 , L. Daliento 1 ,
G. Thiene 2 , A. Nava 1 . 1 University of Padua, Department of Cardiology,
Padua, Italy; 2 University of Padua, Department of Pathology, Padua,
Italy

Background: arrhythmogenic right ventricular cardiomyopathy (ARVC) is a
myocardial disease that can lead to juvenile sudden death (SD). Although
genetic studies demonstrated an autosomic inheritance, the prevalence of af-
fected patients and SD is higher in males than females in all series.
Aim of the study: to investigate the different penetrance of ARVC in males
respect with females in a series of consecutive patients affected by the disease.
Materials and methods: 195 consecutive patients diagnosed with ARVC in our
center were analyzed. The diagnosis was made following the ISFC major and
minor criteria. There were 145 males, 50 females, mean age 34±15 years. The
clinical and instrumental findings of 50 consecutive male and female patients
were evaluated. All patients underwent clinical examination, 12-lead ECG, sig-
nal averaged ECG (SAECG), two-dimensional and Doppler echocardiogram
and 24 hours Holter ECG. In patients with life-threatening ventricular arrhyth-
mias invasive cardiac examination was also carried out.
Results: Familial history of SD and/or ARVC was similar in the two groups
(24% vs 20%, p=NS). Among males the percentage of competitive athletes
was significantly higher (38% vs 16%, p=0.01). The right end diastolic volume
was larger in males than females (86±24 mI /M2 vs. 64±16 mI/m 2 , p<0.0001)
and right ventricular ejection fraction was lower (54±8% vs. 58±8%, p=0.01).
Although the presence of late potentials was not significantly different in the two
groups, QRS duration and filtered QRS at 25, 40, and 80 Hz filters were signifi-
cantly more altered in men (101±15 vs 92±14, 131±19 vs 119±14, 124±20 vs
111±15, 112±20 vs 99±15, p=0.003, p=0.0004, p=0.0002, p=0.0003 respec-
tively). The incidence of overall ventricular arrhythmias were similar in the two
groups, however life-threatening arrhythmias (sustained ventricular tachycar-
dia and ventricular fibrillation) were significantly more frequent in males (32%
vs 14%, p=0.03).
Conclusions: the prevalence and severity of ARVC is higher in male than fe-
male patients. Environmental factors could play a role in this gender clinical
difference; among these, strenuous physical activity resulted to be significantly

higher in the male group. However, the possible role of endogenous factors
cannot be excluded.

P1834 Diagnosis of arrhythmogenic right ventricular
cardiomyopathy: standard electrocardiogram
revisited

S. Peters, M. Trummel. Klinikum D.Chr.Erxleben Quedlinburg, Kardiologie
Abt., Quedlinburg, Germany

Similar to long QT syndrome and Brugada syndrome arrhythmogenic right ven-
tricular dysplasia-cardiomyopathy (ARVD) is thought to be a primarily electrical
disease. Whether ARVD is characterised by a few ECG features as the above
mentioned syndromes should be analysed retrospectively.
Results: In a cohort of 231 patients (130 males, mean age 47.6 years) with
ESC/IFSC criteria of ARVD the following ECG features could be found:
Localised right precordial QRS prolongation of at least 100 msec in 227 pa-
tients (98%), right precordial T inversions in 134 cases (58%), complete right
bundle branch block (RBBB) in 18 patients (8%), incomplete RBBB in 28 pa-
tients (12%), "pseudo" incomplete RBBB (no S wave in V5 + V6) in 6 cases
(3%), R > S wave amplitude in V2 with QRS interval of at least 110 msec in
29 patients (13%), localised QRS prolongation in inferior leads in 49 patients
(21%), right precordial ST elevation in 62 cases (27%) and loss of R wave in
V1 - V3 in 12 cases (5%).
In conclusion, the variety of ECG findings demonstrates that ARVD is not only
an electrical disease but is characterised by different morphological changes
of the right and in about 50% of cases the left ventricle. Similar to long QT
syndrome and Brugada syndrome a central ECG finding - localised right pre-
cordial QRS prolongation of at least 100 msec - can be found in ARVD cases
and contributes significantly to the diagnosis of ARVD.

P1835 Clinical presentation of index arrhythmogenic right
ventricular cardiomyopathy cases: a tertiary centre
experience

M.S. Hamid, R. Thaman, S. Firoozi, M. Norman, A. Quaraishi, B. Sachdev,
P.M Elliott, W.J McKenna. St. George's Hospital Medical School, Cardiological
Sciences, London, United Kingdom

Introduction: The clinical features of arrhythmogenic right ventricular car-
diomyopathy (ARVC) include arrhythmia, heart failure and sudden cardiac
death. We studied the mode of clinical presentation and results of non-invasive
cardiac evaluation using ARVC task force criteria, in a consecutive series of
index cases.
Methods: ARVC index cases were identified at our centre, referred from other
centres or discovered at autopsy. Family members were interviewed about
symptoms among the deceased cases. Live cases underwent historical as-
sessment, 12-lead and signal-averaged ECG, 2-D echo, Holter monitoring and
exercise testing. The families of these cases were offered cardiac evaluation.
Results: Of 75 index cases (age 31 ± 11 years), 44 (59%) presented with
sudden cardiac death (SCD) and were diagnosed at autopsy. They presented
at a younger age than the live cases (age 28 ± 9 v 36 ± 13 years; p<0.005) and
the majority were male (71%). Six (14%) of this group experienced syncope
one month prior to their death. Therefore, 38 (51%) cases had SCD as their
initial clinical feature with no preceding symptoms. Live cases presented with
palpitations/pre-syncope 16 (53%), syncope 10 (33%), VF arrest 2 (7%)and
heart failure 2(7%).
Presence of ARVC task force criteria are summarised below.

Table showing prevalence of criteria

Task Force Criteria 	 Prevalence

T-inversion in leads V1-3 20164%)
Epsilon waves 1 (3%)
QRS duration> 110 milliseconds 6 (19%)
Abnormal signal-averaged ECG 18(58%)
>1000 ventricular ectopics/24 hours 13 (42%)
Major RV echocardiographic abnormalities 16)52%)
Minor RV echocardiographic abnormalities 15(48%)
Left bundle branch block VT 29 (sustained 70%, NSVT 23%)

Conclusion: The commonest presentation of index ARVC cases to our centre
was with SCD, presenting at a younger age compared to other clinical features.
The majority of live cases presented with features of ventricular arrhythmias.
ARVC task force criteria involve routine cardiac tests, most being available at
secondary and tertiary centres. Our experience shows that they should enable
better diagnostic success.
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P1836 Evaluation of electrocardiographic and
echocardiographic diagnostic criteria for ARVC in
Naxos genotyped population

N. Protonotarios 1 , A. Tsatsopoulou 1 , A. Anastasakis 2 , A. Miliou 2 ,

D. Panagiotakos 2 , P. Toutouzas 2 . ' Yannis Protonotarios Medical Center,
Cardiology, Naxos, Greece; 2 University of Athens, Cardiology, Athens, Greece

Background The diagnosis of arrhythmogenic right ventricular cardiomyopathy
(ARVC) is based on established criteria by ESC/ISFC. Naxos disease is an
autosomal recessive ARVC, 100% penetrant by adolescence due to a deletion
mutation in plakoglobin. Genotyped population of all Naxos disease families
was available to evaluate the sensitivity and specificity of electrocardiographic
and echocardiographic diagnostic criteria.
Methods Resting 12-lead ECG and two-dimensional echocardiography were
studied in all adult homozygous carriers for plakoglobin mutation (13 men
and 13 women, age 42.5±19 years) and in 35 homozygous for normal allele
(12men and 23 women, age 41.2±14 years) from 12 families. T wave inver-
sion, QRS complex duration, QRS dispersion (QRS width in V1-V3 minus that
in V6), epsilon waves and right ventricular (RV) dimensions/wall motion were
evaluated using a standard protocol. Sensitivity and specificity analysis was
applied using the receiver operating characteristic curve in order to identify op-
timal cut-off points for the evaluated diagnostic parameters.
Results Sensitivity and specificity of ECG and echocardiographic findings are
presented in the table.

Sensitivity	 Specificity

T wave inversion in V1	 88%	 22%
T wave inversion in V2	 81%	 79%
T wave inversion in V3 	 73%	 92%
QRS width>11OmsinV1-V3 73% 100%
QRS dispersion > 25ms 58% 91%

Epsilon waves 54% 100%

Ventricular extrasystoles (LBBB) 88% 94%

RV outflow tract diameter > 32.5mm 85% 94%

RV inflow tract diameter > 35.5mm 89% 85%

RV wall motion abnormalities 100% 100%

Conclusions T wave inversion in V2 or V3, QRS complex prolongation in V1-
V3, ventricular extrasystoles of RV origin, as well as RV dilatation and wall mo-
tion abnormalities seem to be the best diagnostic criteria in this ARVC group.
QRS dispersion and epsilon waves although specific for the disease they show
rather low sensitivity.

IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR-
TECHNICAL ASPECTS

1889 Detection of tachyarrhythmia with a dual chamber
defibrillator connected to a defibrillation lead with a
free-floating atrial bipole

A. Schuchert 1 , B. Lemke 2 , D. Schmitz 3 , U. Wiegand 4 , H-J. Bondke 5 ,

T. Zerm 6 , M.A. Aydin, T. Meinertz 1 . 'University-Hospital
Hamburg-Eppendorf, Department of Cardiology, Hamburg, Germany; 2BG
Clinic Bergmannsheil, Bochum, Germany; 3 St. Johannis Hospital, Dortmund,
Germany; 4 University Lubeck, Lubeck, Germany; 5 University-Hospital Charite,
Berlin, Germany; 6Karl-Gustav University, Dresden, Germany

The aim of the study was to assess the sensitivity and specificity of new mod-
ified dual chamber cardioverter defibrillator (ICD) connected to a defibrillation
lead with a free-floating atrial bipole. The study included 72 patients (63 ± 10
years, ejection fraction 38 ± 14%, coronary heart disease n = 61) who received
as a first implant the dual chamber ICD Deikos A + and the single-coil defibril-
lation lead with a free-floating atrial bipole Kainox VDD (Biotronik). Indications
for ICD implantation were ventricular tachycardia in 45, ventricular fibrillation
in 18, and other indications in 9 patients. The ICD has a more sensitive atrial
detection channel and enhanced detection algorithms for the discrimination be-
tween atrial and ventricular arrhythmia. At discharge, the enhanced detection
algorithms were programmed on. There are two lead models with 15-cm and
17-cm distance between electrode tip and atrial dipole.
Results: A lead with a 17-cm distance was implanted in 61 and with 15-cm
distance in 11 patients. Procedure duration was 103 ± 43 minutes. Induced
ventricular fibrillation was successfully terminated as recommended with max-
imal 20 Joule in all patients. Unfiltered P-wave amplitude at implantation was
1.0 ± 1.0 mV. Filtered P-wave amplitude was 5.2 ± 1.6 mV at implantation, 4.6
± 1.7 mV at month 1, 4.6 ± 2.0 mV at month 3, and 5,0 ± 1.8 mV at month 6.
There were 125 spontaneous episodes during 4.5 ± 3 months follow-up with
18 episodes of ventricular fibrillation, 43 episodes of ventricular tachycardia, 30
episodes of supraventricular tachycardia, and 34 episodes of sinus tachycar-
dia. The ICD correctly detected all episodes of ventricular fibrillation, 98% of
the ventricular tachycardia episodes, 89% of the supraventricular tachycardia
episodes, and 97% of the sinus tachycardia episodes.

Conclusions: The dual chamber ICD connected to the defibrillation lead with
a free-floating atrial bipole detected due to the more sensitive atrial channel
P-wave signals with a high amplitude. The device had a sensitivity of 98% and
specificity of 91 % for the detection of tachyarrhythmias.

1890 Programming assistant for implantable
cardioverter/defibrillators: multi-centric evaluation of a
rule-based expert system

B.H. Diem 1 , V. Lange, M. Mlynski 3 , A.M. Sinhal, C. Stellbrinkl, K. Mitchell 2 ,

W. Ameling 3 , P. Hanrath 1 . 'University Clinics Aachen, Dept. of Cardiology,
Aachen, Germany; 2MSEI, Lake Oswego, United States of America; 3 CWA,
Aachen, Germany

Modern implantable cardioverter/defibrillators (ICD) put growing demands on
the physician, as their complexity requires increasing knowledge and effort
for handling these devices. To overcome this development a Programmer-
Assistant (PA) was developed, which transfers the clinical data entered by the
physician into a complete parameter set for the programming of a dual-chamber
ICD (Tachos DR, Biotronik) for DFT testing (DFT-P) and the first permanent
programming after implant (First-P).
Methods: 168 patient files from routine implantations were evaluated by ICD
experts of 15 centers in USA, UK and Germany. After entering the data in
the PA the experts evaluated, separately for DFT-P and First-P, each single
parameter and the parameter set as a whole.
Results: 168 patients (136 m, 32 f), age 66 ± 12 years, ejection fraction 30 f
12%, cardiac disease: coronary artery disease 119, dilated cardiomyopathy 21,
valvular 20, Long-QT syndrome 3, hypertrophic cardiomyopathy 2, idiopathic
ventricular fibrillation 3.
The evaluation of the single parameter is summarized in the table. The DFT-
P was accepted as a whole program in 159 cases (94,6%), not accepted in
9 (5,4%). For First-P the result was 157 (93,5%) vs. 11 (6,5%) case. None
of the DFT-P and First-P was considered harmful. The disapproval of the 9
respectively 11 cases was based only on center-specific preferences. The PA
was adapted to include these preferences.

Single Parameter Evaluation

mean ± SD Identical Acceptable Not Acceptable Harmful

DFT-P 98,4 f 1,8 1,0 ± 1,4 0,5 ± 1,2 0,0 t 0,0
First-P 96,1 + 3,7 2,4 ± 2,2 1,5 + 2,2 0,05 t 0,2

The percentage of parameters in each category per patient is averaged over all patients.

Conclusion: The PA, which allows the physician to program ICD5 directly with
clinical data, is a safe method to simplify the programming of modern complex
ICDs.

1891 Development of a rechargeable implantable
cardioverter-defibrillator: first results of in-vitro
measurements

M. Niehaus 1 , D. Detsch 2 , M. de Sousa 1 , T. Korte 1 , J. Tebbenjohanns 1 .

'Hannover Medical School, Dept. of Cardiology And Angiology, Hannover,
Germany,. 2 lnst f. Basics of Electr Engineering, University of Hannover,
Hannover, Germany

Present ICD-systems use a conventional dry battery as energy source. There-
fore most often life span of this system is determined by the capacity of the
battery, which amounts depending upon demand 3-5 years. If the battery is
exhausted, the entire device must be exchanged. An expensive operation with
many physical and psychological risks and side effects for the patient is the con-
sequence, which can significantly affect the quality of life. If the energy source
in these systems would be rechargeable, most of these exchange operations
could be omitted.
Methods: The project deals with recharging of batteries through the intact skin
via a magnetic field. The aim of the study is to improve the energy transfer
into the ICD without any tissue damage. We started with simulations with finite-
element-programs to optimize the magnetic field dependent on different coil
forms. Furthermore, in-vitro-measurements were carried out to identify the ap-
propriate frequency of the magnetic field. An automatic compensation of vari-
able boundary conditions (e.g. tissue thickness) was tested. The Ventak Prizm
II (Guidant, MN) widened with a receiving coil for energy transmission and a
charging electronic was used as prototype.
Results: A large coil around the can for energy receiving was identified hav-
ing the best transmitting results. The higher the field frequency the higher the
absorption of the housing of the ICD that could be estimated at 16dB at 100
kHz. The optimum frequency for energy transmission is 100 kHz. There was no
significant heating of tissue between both coils.
Conclusion: Using optimized parameters, transmission of energy intended to
recharge batteries of ICDs is possible without unacceptable heating of the sur-
rounding tissue.
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1892 Efficacy and reliability of transvenous ICD-lead
extraction using mechanical and electrosurgical
devices

V. Dornbergerl, R. Bosch', D. Bail 2 , A. Menon 2 , V. Kuehlkamp 3 .

1 Eberhard-Karls-Universitaet, Medizinische Klinik Ill, Tuebingen, Germany;
2 Eberhard-Karls-Universitaet, Heart and Thoracic Surgery, Tuebingen,
Germany, 3Eberhard-Karls-Universitaet, Medizinische Klinik ill, Tuebingen,
Germany

Introduction: Defect ICD- leads should be removed before implanting new
ones as electromechanical interactions between defibrillation coils may pro-
duce oversensing and unexpected shock delivery.
Material and method: Since march 1995, 44 defect transvenous ICD- leads
had to be removed at the University Hospital of Tubingen. Mean age of pa-
tients was 59.7 years (range 20 to 81), gender 38 males and 6 females, 34
pectoral and 10 abdominal devices. Mean lead age was 42.1 months (range
1 to 109) including 18x Transvene- (Medtronic), 18x Endotak- (CPI/Guidant),
one Intermedics- and one Teletronic- lead. Extractions were performed in a
thoracic- and heart- operation theatre with HLM stand-by and TEE- monitor-
ing. Clinical evidence of lead defects were oversensing in 31 cases, exitblock
in 9 cases, Twiddler syndrome in 3 cases and one infection. Vascoextor stilett
(Vascomed) alone was used in 5 patients, 4 times in combination with a plas-
tic sheath (COOK), Cook liberator stilett (or stilett 0.017-0.019) combined with
plastic sheath seize 11,5-13 Fr. in 24 patients, 4 times electrosurgical dissec-
tion sheath (EDS COOK), and in 7 cases without supporter devices (lead age
<6 months).
Results: One Endotak lead (age 77.6 months) could not be extracted by me-
chanical devices without EDS support. Thoracotomy was necessary to remove
the distal defibrillation coil from the embedding scar tissue in the right ven-
tricular area. In one case the plastic sheath perforated the wall of the right
ventricle during contermove with the liberator- stilett (one of the first extrac-
tions). Resuscitation, thoracotomy and closure of the defect was successful. In
all other cases the transvenous approach for lead extraction was successful,
in four of these cases electrosurgical dissection sheaths were necessary. New
leads were implanted during the same session using Seldinger-technique.
Conclusions: Transvenous lead extraction may be performed successfully and
safely in almost all cases. Extractions should be done in an operation theatre
with availability of thoracic and heart surgery, HLM stand-by and TEE moni-
toring. Plastic sheaths should carry x-ray dense markers to improve visibility
during fluoroscopy.

1893 Excimer laser sheath is emerging as a safe and
effective alternative for the extraction of complicated
pacemaker and ICD leads

T. Padder 1 , B. Kantharia 1 , F. Padder 1 , G. Panjrath 2 , A. Ivanov 1 ,

M. Albatani 1 , C. Saari', S. P Kutalek 1 . t Hahnemann University Hospital,
Cardiac Electyrophysiology, Philadelphia, United States of America;
2Hahnemann University Hospital, Nuclear Cardiology, Philadelphia, United
States of America

Background: Historically, conventional techniques for extraction of pacemaker
and defibrillator leads have resulted in a variety of complications. When thora-
cotomy procedures were mainstay of lead extraction management, extraction
procedures were reserved only for the most life threatening situations. With the
advent of new extraction equipment like laser sheath, the risk/benefit analysis
allows the physician to utilize extraction techniques more readily.
Purpose: The purpose of the study was to determine the safety and efficacy
of excimer laser sheath for complicated pacemaker and ICD leads.
Method: Prospective data analysis was done for the extraction of pacemaker
and defibrillator leads at Hahnemann University Hospital. Only patients who
could not be extracted with conventional techniques were selected.
Results: 450 patients with 802 leads were referred to our center for the ex-
traction of pacemaker and defibrillator leads during the period Jan.1991-Nov.
2001 .Laser-assisted extraction techniques were utilized in 65 patients with 92
leads. The study population included 50 male and 15 female patients with mean
age of 60±14 years (range 30-90 years). The indications for these extractions
were malfunction (47%), infection (44%) and others (12%). Laser sheath was
undertaken if conventional techniques failed. The mean implant duration was
105 months (range 2- 228 months) and the mean extraction time excluding the
reimplantation was 40 minutes (range 10 - 120 minutes.) Complete lead ex-
traction was achieved in 98% patients. All attempted reimplantation procedures
was successful. The overall complication rate was 5% with cardiac tamponade
being the most significant complication.
Conclusion: Excimer laser sheath appears to be safe and effective technique
for the extraction of heavy fibrotic pacemaker and defibrillator leads. Although
with high success rate it was also associated with significant complications.
These complications were most likely due to the increased chronicity and com-
plexity of leads extracted by this method.

1894 Rhythm discrimination in single and dual-chamber
implantable cardioverter defibrillators: usefulness of
QRS analysis by morphology discrimination

G. Boriani 1 , M. Biffi 1 , A. Dall'Acqua 2 , P. Silvestri 2 , C. Martignani 1 ,

L. Frabetti t , R. Zannoli 1 , A. Branzi 1 . t Inst of Cardiology, Bologna, Italy; 2St
Jude Medical Italy, CRMD, Milan, Italy

Morphology Discrimination (MD) is a rhythm discriminator based on the analy-
sis of QRS complex morphology.
The clinical relevance of MD in improving rhythm discrimination in combination
with other discriminators (i.e. Sudden Onset and Stability) was assessed in pa-
tients (pts) implanted with a cardioverter defibrillator (CD). Two series of pts
were analysed: 26 pts with a single-chamber CD (mean follow up 29 months)
and 25 pts with a dual-chamber CD (mean follow up 14 months). All detections
were reviewed and classified. Sensitivity (SE) and Specificity (SP) in rhythm
discrimination were evaluated according to various potential diagnostic settings
for ventricular tachycardia (VT) diagnosis (i.e. with "any" or "all" the discrimina-
tors indicating VT). In single-chamber CDs also the diagnostic setting with "2
out of 3" discriminators was considered. The net advantage of MD was evalu-
ated by assessing the diagnostic performance without use of MD.
Overall 400 detections (184 VT, 25 ventricular fibrillation [VF] and 191
supraventricular tachyarrhythmias [SVT] were analysed in single-chamber CDs
and 645 (234 VT, 397 SVT and 14 VF)in dual-chamber CDs. The results are
shown in the table.

Diagnostic 	Single-chamber CD	 Dual-chamber CD
setting	 with MD	 without MD	 with MD	 without MD

"Any" SE 100% (184/184) 100% (184/184) 100% (234/234)
SP 37.7% (72/191) 41.4% (79/191) 73.5% (292/397)

"All" SE 73.9% (136/184) 76.0% (138/184) 98.7% (231/234)	 98.7% (231/234)
SP 94.2% (180/191) 94.2% (180/191) 90.9% (361/3971	 74.7% (296/397)

"2 out SE 97.3% (179/184)
of 3" SP 79.1% (151/191)

Legend: SE = sensitivity; SP = specificity.

In conclusion, use of MD in appropriate combination with Sudden Onset and
Stability allows to obtain in single-chamber CDs a SP of 79.1% with mainte-
nance of 97.3% of SE; thus, in single-chamber CDs the net advantage of MD
is an increase in SP without an harmful drop in SE. In dual-chamber CDs, SE
is high (98.7-100%) both with and without MD; however, use of MD allows an
improvement in SP from 74.7% to 90.9%. Therefore, the implementation of MD
implies a net advantage in rhythm discrimination, even when more traditional
rhythm discriminators (i.e. Sudden Onset and Stability) are considered.
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1895 Head-up tilt test potentiated with nitroglycerin. Which
is the optimal duration of the test after the
administration of the drug?

F.J. Lacunza, A. Garcia-Alberola, J.J. Sanchez-Munoz, J. Martinez-Sanchez,
C. Llamas, J. Barnes, M. Valdes. University Hospital Virgen Arrixaca,
Cardiology (Electrophysiology), El Palmar, Spain

Numerous variations in the methods used for tilt-table testing potentiated with
nitrates have been reported. After the administration of nitroglycerin, between
10 and 25 minutes of continued tilting have been recommended. The objective
of this study is to assess the optimal duration of the pharmacologic phase of
the tilt-table test potentiated with sublingual administration of nitroglycerin spray
(NTG-TT).
Methods: The records of 470 consecutive NTG-TT performed in 379 patients
were reviewed. Our protocol consists of a 20-minutes drug-free phase at 60°. If
syncope did not develop, 400 µg of sublingual nitroglycerin spray were admin-
istered and the patient continued to be tilted for a further 25 minutes. The test
results and time to a positive response were analyzed.
Results: The result of NTG-TT was positive in 269 procedures, most of them
after nitroglycerin administration (238, 88.5%). The mean time to a positive
response was 10.5 f 7.2 min and 5.1 ± 2.4 during the control and pharma-
cologic phases respectively. Most positive responses concentrated between 3
and 5 minutes after drug administration. The time to syncope after nitroglycerin
administration was superior to 10 minutes in 5 patients, and to 15 minutes in
only one.

Time to a positive response.

Conclusions: The duration of the pharmacologic phase of tilt-table testing po-
tentiated with sublingual nitroglycerin spray may be reduced to 15 minutes with-
out loss of sensitivity. A further reduction to 10 minutes would decrease the rate
of positive responses only by a small amount and may be considered accept-
able from a clinical perspective.

1896 Three to five year follow-up after a positive tilt-table
test for neurocardiogenic syncope in Israeli soldiers

V. Zeldetz, A. Wagshal, A. Katz, E. Damri, E. Hashavia, R. Ilia. Soroka
Medical Center, Cardiology, Beer-Sheva, Israel

Neurocardiogenic syncope (NCS) is the most common cause of syncope in
young otherwise healthy pts, can be readily diagnosed with tilt-table testing,
and is usually responsive to therapy with either medications or pacemakers.
However, information on the natural history of the disease and thus the duration
that treatment is required is limited; that most pts. with NCS are young suggests
that pts. may outgrow the disorder with time.
To examine the long-term course of NCS, we performed telephone interviews
in 45 young Israeli solders (age 20 ± 1.6 y, range 18 to 24, 67% male) a mean
of 4.0 ± 0.7 y (range 3 to 5.5 y) after a positive tilt test diagnostic for NCS
(defined as syncope or near-syncope associated with both bradycardia and
hypotension). The pts. had a mean of 9 ± 8 (range 2 — 30) prior syncopal
episodes. Of the 45 pts., 31 had a positive baseline tilt test (30 min, 70° up-
right tilt) while the remaining 14 pts. had positive tests only with isoproterenol
provocation (2 mcg/min for 10 min). (161 other soldiers with recurrent syncope
tested during the same time period had negative tilt tests and were not included
in the study, and 3 pts. with positive tilt tests were unavailable for interview). All
but 3 pts were treated with drug therapy (beta-blockers used in 39 pts., florinef
in 3, and serotonin-uptake inhibitors in 8) and re-assessed with repeat tilt-table
tests until a negative test was achieved; 35 pts. were treated successfully with
a single drug while 7 pts. required combination therapy. To avoid bias, pts. were
not followed by us but rather returned to their regular army physicians and told
to continue on the drug therapy. We found only 2 pts. were still taking medica-
tion, 1 pt. (2%) still reported frequent syncopal or near-syncopal episodes, 4
pts. (9%) had rare symptoms (defined as no more than 1 syncopal episode per
year for each of the past 2 years) while the remaining 38 (84%) were symp-
tom - free off of medications. Some pts. attributed relief of their symptoms to
discharge from the army.
We conclude that NCS, at least in young pts., even when confirmed by a posi-

Live tilt-table test, is often a self-limited disorder, perhaps stress-related or situ-
ational in nature, and that the overwhelming number of pts. are asymptomatic
and stop taking medications within 1 - 2 years. This study has obvious impli-
cations in choosing therapy for NCS pts. (such as drug therapy vs. pacemaker
therapy), prescribing the duration of therapy, and in providing recommendations
regarding occupation and restrictions on driving or athletic activity.

1897 Clomipramine versus conventional tilt table test: a
prospective, randomized study, comparing sensitivity
and specificity between the two tests

G.N. Theodorakis, D. Leftheriotis, E.G. Livanis, P. Flevari, G. Karabela,
E. Zarvalis, D.T.H. Kremastinos. Onassis Cardiac Surgery Center, B'
Cardiology, Athens, Greece

Central serotonergic activation participates in the pathogenesis of neurocar-
diogenic syncope. In this study, we assessed the sensitivity and specificity of
the head-up tilt test with central serotonergic activation, using the serotonin re-
uptake inhibitor clomipramine (CL-HUT). We also compared this test with the
conventional 60° head-up tilt test (CON-HUT) with or without isoproterenol.
Methods: We prospectively studied 126 patients (pts) with a positive history
of recurrent VVS (mean age 41±16 yrs, 66 women, 60 men) and 27 healthy
control subjects (mean age 46±15 yrs). Both pts and controls underwent
sequentially a CL-HUT and a CON-HUT, in random order. During CL-HUT,
clomipramine was infused (5 mg in 5 min) at the beginning of the 20 min last-
ing head-up tilting. CON-HUT was performed at 60° for 30 min and if negative,
isoproterenol infusion followed (2-4 µimin, for 10 min). A 24 hours interval has
interspersed between the two tests.
Results: (Table, pos: positive, neg: negative).
The sensitivity and specificity of CL-HUT was 83% and 93% respectively, while
for CON-HUT it was 41% and 96%. As shown in the table, the sensitivity and
specificity of each test was not dependent on whether it was the 1st or the 2nd
one in the randomized order.

pts	 controls

1st test	 2nd test	 total	 1st test	 2nd test	 total

CL-HUT pos	 51 (81%) 54 (86%) 105183%)	 1 (8%)	 1 (7%)	 2(7%)

CL-HUT neg	 12 (19%)	 9 (14%)	 21 (17%)	 12 (92%)	 13 (93%) 25 (93%)

CON-HUT pos 27(43%) 25(40%)	 52(41%)	 0(0%)	 1 (8%)	 1(4%)

CON-HUT neg 36(57%) 38(60%)	 74(59%)	 14(100%) 12(92%) 26(96%)

Conclusion: Clomipramine infusion improves the diagnostic value of HUT
compared to conventional test, without a loss of specificity. The reproducibil-
ity of CL-HUT remains high, independently on whether it is performed as the
1st or the 2nd HUT.

1898 Syncope in young competitive athletes: prevalence,
clinical correlates and long-term outcome

F.Colivicchi, F. Ammirati, C. Racani, A. Biffi, V. Altamura, M. Santini. S. Filippo
Neri, Cardiology Dept., Rome, Italy

Between January 1989 and September 2001, 7568 consecutive young com-
petitive athletes (67,9% males, mean age 16 yrs) underwent a preparticipa-
tion cardiovascular screening. Syncopal spells (at least one episode) were
reported by 474/7568 athletes '(6,2%; mean number of syncopal episodes:
1,2). Syncope was unrelated with exercise in 411/474 athletes (86,7%), post-
exertional in 57/474 (12,0%) and exertional in 6/474 (1,3%). In all athletes with
non-exertional and post-exertional syncope, the episodes showed the typical
clinical features of vasovagal fainting and cardiovascular screening was neg-
ative. Athletes with exertional syncope underwent further testing (echocardio-
graphy, Holter ECG and maximal exercise testing). Such work-up showed nor-
mal results in 4 cases. As to the remaining 2 athletes, echocardiography al-
lowed the diagnosis of hypertrophic cardiomyopathy in 1 case, while repeated
episodes of non-sustained ventricular tachycardia were noted during Holter
ECG in the other. Both of these athletes were disqualified from further partici-
pation in competitive sports. Athletes were followed for a mean period of 84,6
months. Follow-up data were available for 6887 athletes (91,0%), including all
subjects who had reported syncopal spells during the initial evaluation. Dur-
ing the follow-up period, 58/411 (14,1%) athletes with previous non-exertional
and 9/57 (15,7%) with previous post-exertional syncope showed recurrence of
syncope. None of the athletes who had reported exertional syncope had any
recurrence of syncope during the follow-up period. Moreover, 1,0% (66/6413)
of the athletes who did not report any syncopal spell at the initial evaluation
had a non-exertional syncopal episode during the follow-up period. No other
major adverse cardiovascular event was noted during the follow-up period. In
this study, both non-exertional and post-exertional syncopal spells in athletes
were not associated with abnormal cardiovascular findings. Exertional syncope
is a rare event in young athletes, but may be associated with significant cardiac
abnormalities requiring disqualification.
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1899 Dysfunctional baroreflex regulation of sympathetic
nerve activity in patients with vasovagal syncope

M. Bechirl, C. Binggeli 2 , R. Chevenard 2 , F Ruschitzka 2 , IF. LOscher 2 ,

G. Noll 2 . ' University Hospital Zurich, Cardiologie, Zurich, Switzerland;
2 University hospital Zurich, Cardiologie, Zuerich, Switzerland

Background: The interplay of resting muscle sympathetic nerve activity (MSA)
and baroreceptor reflex in patients with vasovagal syncope remains still elu-
sive. Hence, the aim of the present study was to investigate MSA, baroreceptor
sensitivity (BRS), heart rate and blood pressure in resting condition and under
orthostatic stress in patients with vasovagal syncope.
Methods: MSA was measured using microneurography at rest and during
lower body negative pressure (LBNP) to mimic orthostatic stress in patients
with a history of vasovagal syncope (n=7) and age-machted healthy volunteers
as control (n=7). Heart rate and blood pressure were simultaneously recorded.
BRS was calculated with the spectral technique (a coefficient).
Results: Resting MSA in the syncopal group was significantly increased vs.
control (26.6±11.0 vs. 44.0±7.9 bursts/min, P=.005). Activation of MSA during
orthostatic stress in the syncopal group was significantly blunted (15.2±4.6 vs.
4.6±5.3 bursts/min at LBNP -50 mmHg, P=.0046). The baroreceptor sensitiv-
ity was significantly reduced under supine resting conditions and also under
orthostatic stress in the group of the patients (7.98 ± 2.58 vs. 13.42 ± 3.48
ms/mmHg, P=.01 16; 6.55 ± 2.16 vs. 13.86 ± 4.77 ms/mmHg, P=.0066). BRS
remained stable vs. baseline within the groups under LBNP.
Conclusions: This study shows (1) that resting sympathetic nerve activity is
increased in patients with vasovagal syncope and (2) baroreflex regulation dur-
ing orthostatic stress is blunted in these patients, thus leading to impaired MSA
adaptation. These results provide the rationale for pharmacological approach
to modulate barorecetor sensitivity in treatment of neuromediated syncope.

1900 Value of subcutaneous implantable loop recorder for
detection of paroxysmal asystole underlying
unexplained syncope

L.V.A Boersmal, L. Monte, A. Sionis 2 , E. Garcia 2 , J. Brugada 2 . ' St. Antonius
Hospital/HLCU, Cardiology Department, Nieuwegein, Netherlands;
I Cardiovascular Institute, Arrhythmia Unit Hospital Clinic, Barcelona, Spain

Introduction: Intermitent cardiac arrhythmias underlying syncope may remain
undetected with convential methods. Continuous cardiac monitoring with a sub-
cutaneous implantable loop recorder (ILR) has been introduced as a new di-
agnostic tool. We evaluated it's diagnostic yield in patients with unexplained
syncope.
Methods: Between 1998 and 2000, 26 patients with undiagnosed syncope re-
ceived an ILR after a negative complete evaluation that included ECG, carotid
sinus massage, 24-hour Holler recording, echocardiogram, and electrophysio-
logical study (EPS). The mean age was 58±16 yrs, 16 were male, and 5 had
suffered trauma due to the event. Patients were included irrespective of the
result of a head-up tilt test(HUTT)because of the severity of symptoms. The
ILR (Reveal 9525/9526) was implanted subcutaneously in the left subclavicu-
lar, submammary, or subcostal position, and patients were instructed in the use
of manual device activation. Follow-up was performed every 3 months or after
events.
Results: During a follow-up of 14±5 months, 16 of the 26 patients experienced
a total of 44 events. The majority of events consisted of palpitations or dizzi-
ness without syncope and the ILR was useful to rule out arrhythmias. True syn-
cope occurred in only 10 patients(38%)during follow up. In 5 of them, the ILR
recorded slowing of sinus rhythm followed by asystole and syncope, suggesting
a neurally-mediated event. The previous cardiac workup had demonstrated one
patient with an old inferior myocardial infarction, one with chronic AF, one with
RBBB and LAFB, one with a nocturnal pause <2 seconds on Hotter, and one
with a completely normal screening. All patients with a recorded asystole were
treated with a pacemaker. In the other 5 patients with recurrence of syncope, no
arrhythmias were documented. Two patients were found to have epilepsy while
in the remaining 3 patients no diagnosis could be established. Of interest, the
HUTT was positive in 5 of the 16 patients that did not have a renewed episode
of syncope, but negative in 9 of the 10 patients that did have a true syncopal
recurrence. In all patients EPS was normal and no arrhythmias were inducible,
despite structural heart disease in some. There were no device related adverse
effects during follow-up.
Conclusions: The ILR is a safe and simple diagnostic tool to detect cardiac
asystole in selected patients with unexplained syncopal events, and it helps in
ruling out arrhythmic causes in others. The HUTT did not predict paroxysmal
asystole in this group of patients, in spite of the suspected neurocardiogenic
origin.

SMOKING IN PATIENTS WITH ISCHAEMIC HEART
DISEASE: RISK ASSESSMENT AND TREATMENT

1922 In the life course, CVD incidence and prevalence is
smaller among smokers than among non-smokers: a
multistate life table analysis of Framingham

L. Bonneux', A.A. Mamun 2 , A. Peelers' on behalf of NEDCOM. 'Erasmus
University Rotterdam, Dept of Public Health, Rotterdam, Netherlands;
2 University of Groningen, Population Research Centre, Groningen,
Netherlands

Background: The thesis of compression of morbidity suggest that life style
modification, with smoking as example, can compress morbidity: incidence can
be postponed, but mortality can not decrease beyond natural limits. We inves-
tigated this hypothesis by studying cardiovascular morbidity of smokers and
non-smokers in the long lasting cohort of the Framingham Heart Study.
Methods: Individual life courses are constructed by estimating annual age spe-
cific transition probabilities in multistate life tables describing the states 'free of
CVD, CVD, death'. Similar life tables are constructed for CHD, MI, stroke and
CHF. Non smokers are defined as participants where smoking was recorded
in less than 20% of the available biannual surveys, smokers are participants
where smoking was recorded in more than 80% of the surveys.
Results: 70.0% of 5057 persons included had less than 20% of the exams
missing. Respectively 24% and 48% of the men were defined as non smokers
and smokers, compared to 59% and 25% of the women.
Male non smokers had consistently higher probabilities than smokers of ever
having CVD (+1 %), coronary heart disease (+4%), MI (+7%), CHF (+5%), but a
lower probability of stroke (-10%). Female non smokers had higher probabilities
than similar smokers of ever having CVD (+3%) and coronary heart disease
(+5%), but a similar probability of MI, and lower probabilities of CHF (-2%) and
stroke (-1%).
Male non smokers lived considerably longer with cardiovascular disease: + 2.1
y (CVD), +1.2 y (coronary heart disease), +0.6 y (MI), +0.5 y (CHF) and +0.4
y (stroke). Female non smokers lived longer with cardiovascular disease too,
but not with all types: +1.7 y (CVD), + 1.6 y (coronary heart disease), + 0.3 y
(stroke), but - 0.1 y (MI and CHF).
The main reason of these apparently surprising results is that male non-
smokers lived 7.4 years longer than smokers, but 'only' 5.4 years longer free of
CVD. Female non-smokers lived 6.4 years longer, and 4.8 years longer free of
CVD.
Conclusion: Ageing causes the paradoxes of health: the better our health, the
longer we live, the more we are exposed to age related disorders, the more we
need care. The assumption that life style modifications might save health care
needs is naive and dangerous to health care budgets. For 2 years added with
cardiovascular disease (many of which are asymptomatic), non smokers live
5 years more free of disease. This is sufficient foundation for an anti tobacco
policy, as the aim of public health is not to save money, but to save lifeyears.
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1923 Smoking and cardiovascular risk following myocardial
infarction

H. Jaatun 1 , K. Dickstein', S. Snapinn 2 on behalf of the OPTIMAAL Study
Group. 'Central Hospital in Rogaland, Cardiology Division, Stavanger,
Norway; 2Merck Research Laboratories, West Point, PA, United States of
America

Background: Smoking is an important risk factor for the development of cardio-
vascular disease, especially in young patients. However, these patients para-
doxically have favourable outcomes compared to non-smokers. Smokers may
have less complicated coronary lesions more susceptible to thrombolysis, have
a higher incidence of inferior infarction and are generally younger.
Methods: The OPTIMAAL trial compared the effects of losartan and captopril
in high-risk patients following AMI. The primary endpoint was all-cause mortal-
ity. A total of 5477 patients were randomised from 7 Western European Coun-
tries. 67.5% of the patients were smokers or former smokers at randomisation.
We assessed all-cause mortality in patients with complicated MI with regard to
smoking status and age.
Results: A total of 5477 patients were included in the trial and 926 deaths have
occurred. Current smokers had 41 % lower risk of death (11.6% vs 19.5%) and
27% lower risk of reinfarction (8,5% vs 11,6%) than other patients. Current
and former smokers had 26% lower risk of death (15.9% vs 18.9%) and 18%
lower risk of re-infarction (9.9% vs 12.1%). However, after stratifying by age,
smoking was associated with an unfavourable outcome. In patients < 60 years,
non-smokers had 16% lower risk of death - in patients from 60-69 years, non-
smokers had 18% lower risk of death - in patients >70 years, non-smokers had
a mortality similar to current/previous smokers.

All cause mortality

Age group Current/former smokers Non-smokers

All 15,9% 18,9%
<60 yrs. 6,8% 5,7%
60-69 yrs. 11.3% 9,3%
>69 yrs. 27,6% 27,1%

Conclusion: It has been reported that smokers apparently have lower rates of
mortality and better short-term outcomes than non-smokers following MI. We
demonstrate that by stratifying patients into age groups, without correcting for
other comorbidity or risk factors, the apparent increase in all-cause mortality in
the non-smoker group is explained by the fact that the smokers are generally
younger with a better prognosis due to their age. Previous and current smokers
had slightly higher mortality during the trial when the data is age-adjusted.

1924 Smoking cessation significantly attenuates sudden
cardiac death risk in patients with stable angina and/or
healed myocardial infarction

I. Goldenberg 1 , M. Jonas 2 , A. Tenenbaum 2 , V. Boyco 2 , A. Shotan 2 ,

S. Behar 2 , H. Reicher-Reiss 2 . 'Sheba Medical Center, Heart Institute, Ramat
Gan, Israel; 'Sheba Medical Center, Heart Institute, Tel Hashomer, Ramat
Gan, Israel

Background: The aim of this study was to evaluate the impact of current
cigarette smoking and smoking cessation on sudden cardiac death (SCD) risk
in patients with coronary artery disease (CAD).
Methods: We prospectively studied 3,122 patients with a previous myocardial
infarction or stable angina who participated in the Bezafibrate Infarction Pre-
vention (BIP) trial. Three hundred and seventy patients were active smokers at
randomization and throughout the study period; 1,821 patients had quit smok-
ing before inclusion in the study; 931 patients had never smoked. We com-
pared the incidence of SCD in the 3 groups over a mean follow-up period of 8.2
years.
Results: In current smokers, 30 sudden deaths occurred (8.1%), whereas 83
sudden deaths occurred in patients who had quit smoking (4.6%) and 43 cases
of SCD in patients who had never smoked (4.6%, p=0.014). In multivariate
analyses, current smoking was associated with a significant increase in the
risk of SCD (hazard ratio - 2.47, 95%Cl 1.46-4.19). Patients who had stopped
smoking had no significant increase in the risk of SCD compared to patients
who had never smoked (hazard ratio - 1.06, 95%Cl 0.70-1.62). Kaplan Meier
survival curves (see figure) showed that After 8.2 years, the estimated rate of

survival free of SCD was 95% for past smokers and never smokers and 89%
for patients who continued to smoke (p=0.006)
Conclusions: We conclude that current cigarette smoking is a powerful inde-
pendent predictor of SCD risk in patients with CAD. Patients who quit smoking
experienced a significant reduction in SCD risk. Thus, efforts to reduce the
burden of mortality from SCD in patients with CAD should include vigorous
smoking cessation strategies

1925 Impact of smoking status on outcomes in acute
coronary syndromes: the ex-smokers' paradox

W. Lankes', D. Himbert', H. Littwitz', K. White 2 , D. Gulba 1 on behalf of the
GRACE Investigators. 'Krankenhaus Duren, Innere Medizin 1, Duren,
Germany; 2 U Mass Med School, Center for Outcomes Research, Worcester,
United States of America

Epidemiological data describe a smokers' paradox: younger age, yet better sur-
vival for smokers in the setting of ST-elevation myocardial infarction (STEMI).
Data on the whole range of acute coronary syndromes (ACS): STEMI, non ST-
elevation myocardial infarction (NSTEMI) and unstable angina (UA) are lacking.
Methods: The Global Registry of Acute Coronary Events (GRACE) collects
data from 10000 ACS cases in 14 countries annually. Treatment and outcome
of 15434 patients were analyzed in the STEMI, NSTEMI, and the UA groups.
Results: Smokers (S) more frequently presented with an STEMI (45.7%) than
former smokers (FS) (27.3%) and non-smokers (NS) (29.8%). Smokers were
mostly males, younger, and more aggressively treated than the FS and the NS
in the three groups of ACS.
The in-hospital mortality rates were higher in NS compared with FS and S in
each of the three groups of ACS. The multivariate logistic analysis in the ACS
patients showed that the in-hospital mortality rate was significantly lower for S
(3.3%) and FS (4.3%), but after adjustment for age this benefit only remained
for the FS group(OR 0.78).

Smoking status and outcomes in ACS

STEMI	 NSTEMI	 UA

S	 FS NS	 S	 FS NS	 S	 FS NS

N	 1898 1248 2000 1096 1446 1983 1161 1876 2726
Age median y 56.2 66.4 71.3* 57.9 69.3 72.5* 56.6 66.4 70.2*
Males (%) 81.6 82.0 55.2* 78.2 80.2 50.6* 75.1 75.7 47.5*
History of PCI/CABG (%) 6.5 16.4 9.3* 15.6 30.2 20.6* 22.1 43.4 30.9*
Cath (%) 60.1 60.3 51.4* 59.6 58.4 50.1* 46.8 46.3 38.9*
PCI (%) 44.5 42.4 37.6* 32.9 28.9 26.8* 25.2 19.3 16.3*
Lytics (%) 53.6 42.3 39.9* 6.7 3.1 3.6* 7.4 3.0 3.5*
GP Ilb/Illa (%) 26.9 27.7 24.3 25.6 22.5 20.1 * 11.1 7.3 7.5*
Death (%) 3.7 6.5 11.4* 3.3 5.4 6.0* 2.7 1.9 3.8*
Major bleed (%) 3.5 5.2 5•4** 4.8 4•7** 2.4 2.2

*Statistically significant at a = <0.001; -Statistically significant at a = <0.05. S = smoker; FS =
former smoker; NS = non-smoker; PCI = percutaneous coronary intervention; CABG = coronary
artery bypass grafting

Conclusion: Survival benefits for smokers in the setting of ACS can be at-
tributed to younger age and the resultant more aggressive treatment strategies.
The reasons for a reduced mortality in ex-smokers remain to be elucidated.

Kaplan-Meier survival curves.
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1926 ZybanTM is an effective and well tolerated aid to
smoking cessation in smokers with cardiovascular
disease —12 month follow-up phase data

S. Tonstad', M. Murphy 2 , C. Astbury 3 , A. Hider4 , R. Sweet 3 on behalf of the
ZybanTM Cardiovascular Study Team. ' Ulleval Hospital, Oslo, Norway; 2Oxford
Consortium Group, Oxford, United Kingdom; 3 GlaxoSmithKline R&D,
Psychiatry CDMA, Greenford, United Kingdom; 4 GlaxoSmithKine Research &
Development, Biomedical Data Sciences, Green ford, United Kingdom

Cigarette smoking increases cardiovascular disease (CVD) morbidity and mor-
tality, however patients with CVD who quit smoking significantly reduce their
risk of subsequent cardiac events and death(1). The OBJECTIVE of this study
(ZYB40014) was to demonstrate the efficacy (smoking abstinence) and tolera-
bility of ZybanTM (bupropion SR) compared to placebo in a population of smok-
ers who have CVD, and this abstract details new 12 month follow-up phase
data.
Methods: 629 smokers with a history of myocardial infarction, angina, cardiac
procedure, heart failure or peripheral vascular disease who were motivated to
quit and smoked > 10 cigarettes/day were randomised (1:1) from 28 centres
across 10 countries. Subjects received ZybanTM 150mg twice daily or placebo
for 7 weeks as out-patients with weekly motivational support. Follow-up visits
were attended up to 52 weeks.
Results: Baseline characteristics were similar between treatment groups and
subjects had a mean smoking history of 49.6 pack years (S.D. = 25.4). Four
week continuous abstinence (weeks 4-7) was more than double in the ZybanTM
group, 43%, versus placebo, 19% (p<0.001, odds ratio 3.27). Continuous ab-
stinence rates from weeks 4-52 continued to be more than double for ZybanT"^
compared to placebo (22% vs.9%, p<0.001, odds ratio 2.78). From Week 3
through Week 52 weekly point prevalence abstinence in the ZybanT'" group was
significantly higher compared to placebo (Week 52: 27% vs. 12%, p<0.001,
odds ratio 2.87). Common adverse events for both treatment groups were
insomnia, dry mouth, nausea and dizziness (incidence was greater in the
ZybanT"' arm) and headache (similar incidence in both treatment groups). Ad-
verse Events leading to withdrawal were comparable between treatment groups
(ZybanTM 5% vs. placebo 6%). Analysis of the blood pressure data did not show
any statistically or clinically significant effect of treatment.
Conclusions: Our study is the first to show that after 7 weeks treatment with
ZybanTM, more than twice as many smokers with cardiovascular disease were
abstinent at one year compared to placebo, and the safety profile of ZybanTM
was similar to that seen in studies conducted in a general smoking population.
1 US Dept of Health and Human Services. The Health Benefits of Smoking
Cessation: A Report of the Surgeon General. DHHS Publication No. (CDC)
90-8416; 285-296, 1990

THE VESSEL WALL AS A TARGET OF HYPERTENSION

1936 AT2-mediated and NO-dependent vasorelaxation by
angiotensin II in SHR treated with losartan

C. Savoia', F. Cosentino', A. Maffei 2 , P. Spinsanti 1 , P. De Paolis',
P. Francia' , G. Lembo 2 , M. Volpe'. ''La Sapienza" University, Experimental
Medicine and Pathology, Rome, Italy; 2 IRCCS, "Neuromed", Pozzilli (Is), Italy

Vasoconstrictive and proliferative effects of Ang II are mediated by AT1 recep-
tors. The effects of Ang II mediated via AT2 subtypes are less defined. How-
ever, growing evidence show that AT2 may be involved in cardiovascular re-
sponses to Ang II under certein conditions. The present study was designed to
investigate the role of AT2 receptors on aortic vasoreactivity during chronic AT1
blockade with losartan in spontaneously hypertensive rats (SHR).
SHR and WKY (12-13 weeks old n=8) received losartan (30 mg/Kg/day) in the
drinking water for 8 weeks. Untreated animals were also studied (n=8). Systolic
blood pressure (BP) was measured before and at the end of the treatment by
tail cuff method. Isometric tension was continuously recorded in isolated aortic
rings. Nitric oxide (NO) release was detected by using the fluorescent probe
diaminofluorescein (DAF-2).
BP was significantly reduced only in SHR treated with losartan (p<0.05). Dur-
ing submaximal contraction to norepinephrine (10-6 mol/L), Ang II (10 -6 -10-4

mol/L) induced concentration-dependent relaxations only in aortas isolated
from treated SHR and not in the untreated animals of both strains. These relax-
ations were inhibited by the selective AT2 receptor blocker PD123319 (3x10 -5

mol/L) as well as L-NAME (3x10 -5 mol/L) and B2 receptor antagonist Hoe-140
(3x10-5 mol/L, n=6-8, p<0.05). Accordingly, NO production was significantly in-
creased by Ang II only in SHR treated with losartan as assessed by DAF-2
(21±3 and 33±6 relative units for quiescent vs stimulated rings, respectively,
n=3, p<0.05). By contrast, Ang II did not exert any stimulatory effect in un-
treated SHR (24±3 and 23±1 relative units for quiescent vs stimulated rings,
respectively). Furthermore, DAF-2 fluorescence did not differ in quiescent and
Ang II stimulated rings isolated from treated and untreated WKY (19±1 and
19±1 vs 25±3 and 28±1 relative units, respectively, n=3). In a separate group
of SHR (n=5) acute exposure to losartan did not unmask any vasorelaxant ef-
fect of Ang II.

The present findings demonstrate for the first time an AT2 mediated vasore-
laxation by Ang II in SHR chronically treated with losartan. Our results also
suggest an involvement of the bradykinin-NO pathway in Ang II-induced va-
sorelaxation.

1937 Relaxin, a newly described cardiac hormone, is a
potent, endothelium dependent, vasodilator in human
resistance arteries

C. Fisher', F. Johnstone, C. Hillier 2 , J. McMurray'. 1 CRI in Heart Failure,
Wolfson Building, Glasgow, United Kingdom; 2 Caledonian University,
Glasgow, United Kingdom

Introduction: Though traditionally recognised as a hormone of parturition, re-
laxin has been shown to be secreted by the myocardium and production is
increased in heart failure. We have compared the vasodilator action of relaxin
to that of another cardiac secreted peptide, atrial natriuretic factor (ANF). We
have also studied relaxin's mechanism of vasorelaxation.
Method: Small resistance arteries isolated from gluteal biopsies, taken from
patients (n=8) with coronary heart disease (CHD) and normal left ventricular
systolic function, were studied on a wire myograph. After start up protocols
to ensure vessel viability and endothelial integrity, each set of vessels was
preconstricted with norepinephrine. Cumulative concentration response curves
(CCRC5) were constructed comparing relaxin with ANF. CCRCs were also con-
structed for relaxin comparing arteries whose endothelium had been removed
by the established method of intraluminal rubbing with a human hair.
Results: The threshold concentration required to produce a 10% relaxation
response was 3pM for relaxin compared with 10nM for ANF. Relaxin was there-
fore 1000 fold more potent than ANF (P<0.05 using comparison of curves one
way ANOVA for repeated measures). Both relaxin and ANF achieved similar
maximal response at the highest concentration used.
A statistically significant difference (P<0.05) was found between arteries
whose endothelium had been removed, where relaxin's vasodilator response
was almost completely abolished, compared to the arteries with intact endothe-
lium.
Conclusion: The newly described cardiac hormone relaxin is a more potent
vasodilator than ANF in human resistance arteries and is endothelium depen-
dent. It may, therefore, be important in regulating vascular tone and manipu-
lation of relaxin secretion, metabolism and/or receptors may be of therapeutic
interest in cardiovascular disease.

1938 Endothelial and contractile function of small resistance
artery from hypertensive and diabetic patients: effects
of insulin

E. Porteri' , D. Rizzoni' , D. Guelfi' , C. De Ciuceis' , I. Sleiman' , G. Boari' ,
G.A.M Tiberio 2 , E. Agabiti Rosei . 'Dept.of Medical and Surgical Sciences,
Chair of Internal Medicine, Brescia, Italy; 2 University of Brescia, Chair of
General Surgery, Brescia, Italy

We have previously demonstrated that high-dose insulin may induce an in-
crease of the sensitivity to norepinephrine (NE) in mesenteric small resistance
arteries of spontaneously hypertensive rats.
Objective: To evaluate the effect of low and high dose insulin on the dose-
response curve to NE and acetylcholine (ACH) in subcutaneous small resis-
tance arteries of hypertensive and diabetic patients.
Methods: Ten patients with essential hypertension (EH), 7 patents with non
insulin-dependent diabetes mellitus (NIDDM) and 8 patients with both EH and
NIDDM (EH+NIDDM) were included in the study. Subcutaneous small resis-
tance arteries (relaxed diameter 160-280 mm) were dissected and mounted
on a micromyograph (Mulvany's technique). A concentration-response curve
(CRC) to NE (cumulative concentrations from 10 -8 to 10 -5 mol/L) and to acetyl-
choline (cumulative concentrations from 10-9 to 10-5 mol/L) was performed in
the presence or absence of insulin 715 pMol/L (low dose, Id) and 715 nMol/L
(high dose, hd).
Results are summarized in the Table (*=p<0.05 vs. basal). A significant reduc-
tion in the contractile response to NE was observed in the three groups after
pre-incubation of the vessels with high-dose insulin (ANOVA between CRC to
NE: EH: p=0.02, NIDDM: p=0.03, EH+NIDDM: p= 0.004). No statistically signif-
icant effect of low-dose insulin was detected. No difference in the CRC to ACH
before or after pre-contraction with either low or high dose insulin was observed
in any group (ANOVA=NS in any case).

EH (n=10) NIDDM (n=7) EH+NIDDM (n=8)

Basal NE 10 -5 mol/L (kPa) 91±47 96±31 105±31
NE 10-5 mol/L+ low-dose insulin (kPa) 101±36 92±44 103±49
NE 10 -5 mol/L+high-dose insulin (kPa) 67±30* 80±42* 88±32*

Conclusions: Insulin at high doses seems to induce a decrease in the reactiv-
ity to NE in subcutaneous small resistance arteries of patients with NIDDM or
EH. This effect does not seem to involve endothelium-dependent mechanisms.
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1939 Statins improve endothelial dysfunction in
normocholesterolemic mineralocorticoid hypertension

M. Hermann', F. Ruschitzka 2 , G.G. Camici 1, T.F. Liischer 2 . 'University
Zuerich-Irchel, Physiology, Zuerich, Switzerland; 2 University Hospital,
Cardiology, Zuerich, Switzerland

Background: Statins reduce cardiovascular morbidity and mortality. These
beneficial effects, however, cannot be fully explained by their lipid-lowering
potential. As such, we investigated the impact of rosuvastatin on endothelial
function, the key event in early atherogenesis, in an experimental model of nor-
mocholesterolemic hypertension.
Methods: To further evaluate statin-mediated vascular effects, hyperten-
sion was induced in Wistar-Kyoto rats by inhibition of the enzyme 11p-
hydroxysteroid dehydrogenase type 2 (11p-HSD2) which provides mineralo-
corticoid receptor specificity for aldosterone by metabolizing glucocorticoids
to their receptor inactive 11-dehydro derivatives. Inhibition of 113-HSD2 by
liquorice-derived glycyrrhizic acid (GA) therefore results in sodium reten-
tion and hypertension. GA was added to the drinking water (3 g/L) for 21
days. From day 8 to 21 rosuvastatin (20 mg/kg/d) or placebo were added to
chow. Endothelium-dependent and -independent function were assessed as
response to acetylcholine (ACh, 10 -10 -10-5 mol/L) and sodium nitroprusside
(SNP, 10-10 -10-5 mol/L) in isolated aortic rings. In addition, vascular reactivity
to endothelin-1 (ET-1; 10 -10 -10 -7 mol/L), norepinephrine (NE; 10 -10 -10'5 mol/L)
and potassium chloride (KCI, 100 mmol/L) were investigated.
Results: Blood pressure increased in 11 P-HSD2 deficient rats treated with
GA (175 vs. 153 mmHg in controls; P<0.01). Endothelium-dependent relax-
ations to acetylcholine (10 -10 -10 .5 ) in aortic rings were blunted after GA treat-
ment (p£0.005 vs. control) and completely blocked by NO-synthase inhibitor
L-NAME, while responses to SNP remained unchanged. Rosuvastatin nor-
malized NO-mediated endothelial function in hypertensive animals (p<0.01 vs
placebo) although blood pressure and cholesterol levels were not affected by
rosuvastatin treatment. In addition, vascular reactivity to norepinephine, but not
to ET-1, was attenuated by rosuvastatin treatment (p<0.05 vs. control).
Conclusion: These data for the first time show that statins improve endothe-
lial dysfunction in normocholesterolemic mineralocorticoid hypertension with-
out affecting blood pressure and cholesterol levels.

1940 Inflammation induced hyporeactivity to
vasoconstrictors can be reversed by antioxidants

F. Mittermayer, J. Pleiner, G. Schaller, M. Wolzt. AKH-Wien, Clinical
Pharmacology, Vienna, Austria

Background: Hyporeactivity to exogenously administered catecholamines is
present in acute inflammation and sepsis. The underlying mechanisms in hu-
mans are not fully revealed, but oxidative stress may play a significant role.
Further it is unclear, whether this hyporeactivity is also detectable for vasocon-
strictors which do not act via adrenoceptors.
Methods: In randomized, double blind cross over studies, forearm blood flow
responses to Noradrenaline (NE), Vasopressin (VP), and Angiotensin II (ATII)
were assessed before and after induction of acute systemic inflammation by low
doses of E. coli endotoxin (LPS, 2000 IU/kg iv) or after placebo administration
in 9 healthy volunteers. The effect of intraarterial Vitamin C (24 mg/min) or
placebo on NE induced vasoconstriction was studied in 8 additional subjects 4
hours after LPS, respectively.
Results: The systemic inflammatory response was associated with systemic
vasodilation, increased white blood count, elevated body temperature and re-
duced Vitamin C plasma concentrations. LPS significantly decreased the re-
sponses of FBF to NE by 59%, to VP by 51% and to ATII by 25% (p<0.05,
all effects). Vasoconstriction to ATII was reduced to a lesser extent by LPS
than the other constrictors (p<0.05). Coadministration of Vitamin C completely
reversed the reduced responsiveness to NE, which was comparable to that
observed under baseline conditions.
Discussion: Reduced responsiveness to vasoconstrictors in acute inflamma-
tion is not limited to adrenoceptor agonists, but also present with other vaso-
constrictors. Oxidative stress may play an important role in the pathogenesis of
hyporeactivity to vasoconstrictors during acute inflammation and sepsis.

THE UPS AND DOWNS OF ENDOTHELIAL FUNCTION

1942 Inhibition of Akt-phosphorylation by thrombin,
histamine and lysophosphatidylcholine in endothelial
cells. Differential role of protein kinase C

B. Thors' , H. Halldorsson' , G.D Clarke', G. Thorgeirsson 2 . 1 University of
Iceland, Department of Pharmacology, Reykjavik, Iceland;
2Landspitali-University Hospital, Medicine, Division of Cardiology, Reykjavik,
Iceland

The serine/threonine protein kinase Akt is involved in embryonic vascular de-
velopment and neoangiogenesis as well as in several endothelial cell functions,
including activation of endothelial NO-synthase (eNOS) and promotion of en-
dothelial cell survival. We have examined the effects of the G-protein activators
thrombin and histamine as well as lysophosphatidylcholine (LPC), a mediator
of vascular injury, inflammation and atherosclerosis, on Akt phosphorylation
in cultured human umbilical vein endothelial cells (HUVEC). Akt phosphory-
lation was analyzed with the phosphospecific Akt (ser473) antibody by West-
ern blotting. While epidermal growth factor (EGF) was a potent stimulator of
Akt-phosphorylation histamine, thrombin and LPC blocked its activation when
used in cotreatment with EGF. Following inhibition or downregulation of pro-
tein kinase C (PKC) the inhibitory effect of both histamine and thrombin on
endothelial response to EGF was prevented. Furthermore, stimulation of PKC,
using short term TPA treatment, markedly inhibited the stimulatory effects of
EGF on Akt-phosphorylation. Conversely, while LPC also inhibited EGF me-
diated activation of Akt-phosphorylation, inhibition or downregulation of PKC
did not prevent its inhibitory effect. Akt-phosphorylation was also increased by
sphingosine-1 -phosphate (SiP)treatment and this activity was influenced by
the various cotreatments in the same way as the activation by EGF.
Overall, the present study demonstrated that the G-protein activators thrombin
and histamine inhibited both EGF and SiP mediated Akt-phosphorylation in
HUVEC by activation of PKC while the inhibitory effects of LPC were indepen-
dent of PKC.

1943 Stretch-induced imbalance between endothelial nitric
oxide and superoxide anion production: protective
effects of quinaprilat and losartan

F. Cosentino', C. Delli Gatti', S. Shawn, M. Eto', M. Volpe 3 , T.F. Liischer'
'University of Zurich-lrchel, Cardiovascular Research, Zurich, Switzerland;
'University of Bern, Clinical Research, Bern, Switzerland; 3 "La Sapienza"
University, Experimental Medicine and Pathology, Rome, Italy

Nitric oxide (NO) and superoxide (02-) are free radicals produced by cells of
the blood vessels, and their interaction may play an important role in the patho-
genesis of vascular disease. Mechanical forces such as pulsatile stretch are
involved in 02- production.
To clarify the effect of quinaprilat and losartan on the balance of these free rad-
icals, human aortic endothelial cells (HAEC) were exposed to pulsatile stretch
in the presence and the absence of these compounds. Rhytmic stretching
was given for 60 minutes by a Flexercell strain unit. 02- production was mea-
sured as the superoxide dismutase-inhibitable reduction of cytochrome c. In
situ measurements of NO were performed by porphyrinic microsensor. Angio-
tensin II levels in cultured mediur'were significantly increased by pulsatile
stretch (0.3±0.01 and 0.42±0,03* ng/ml for control vs stretch, respectively,
n=6,*P<0.05). Stretch-induced production of 02- was inhibited by quinapri-
lat [7.1±1 vs 2.8±0.7* and 3.9±0.9*, 3±0.7*,1.1±0.8* nmol/60min/105cells
for stretch vs control and stretch plus quinaprilat (10-8-10-6M), respectively,
n=3-7,*P<0.05 vs stretch]. Losartan significantly reduced stretch-induced 02-
production only at the highest concentration [3.9±1.2, 4.6±0.5 and 1.8±0.2*
nmol/60min/105cells for stretch plus losartan (10-8-10-6M), respectively, n=3-
7, *P<0.05 vs stretch]. Accordingly, NO concentrations were decreased by
stretch (163±9, 275±12* nmol/L for stretch and control, respectively, n=9,
*P<0.05). Both quinaprilat and losartan prevented the stretch-induced inhi-
bition of NO release [189±16, 231±14*, 313±32* nmol/L for stretch plus
quinaprilat (10-8-10-6M) and 118±7, 165±14, 238±19* nmol/L for stretch plus
losartan (10-8-10-6M), respectively, n=9, *P<0.05 vs stretch].The restoring ef-
fects of quinaprilat and losartan on NO release were abolished by bradykininin
B2 (Hoe140) and AT2(PD123319) receptor antagonists [175±8 and 111±8
nmol/L for quinaprilat (10-6M) plus Hoel40 (10-7M) and losartan (10-6M) plus
PD123319 (10-7M), respectively, n=9]. Interestingly enough, the effect of losar-
tan was also abolished by Hoel40 (147±17 nmol/L).
These results suggest that modulation of renin angiotensin system at differ-
ent levels may equally affect the balance between NO and 02- production.
Quinaprilat improves endothelial function by inhibiting stretch-induced 02- pro-
duction and restoring NO release by inhibition of bradykinin degradation. Fur-
thermore, this study provides direct evidence that also losartan exerts similar
effects via AT2-mediated B2 receptor activation.
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1944 Long-term upregulation of eNOS expression and
activity in endothelial cells by proteasome inhibition

V. Stang), M. Lorenz 1 , S. Meiners', P.M. Kloetzel 2 , G. Baumann',
K. Stang)'. 'Charite, Humboldt University, Cardiology, Campus Mitte, Berlin,
Germany; 2Charitd, Humboldt University, Biochemistry, Campus Mitte, Berlin,
Germany

One of the most important post-transcriptional pathways in eukaryotic cells is
the ubiquitin-dependent degradation of proteins by the 26S proteasome. Pro-
teasome inhibtion (PI) reduces restenosis and neointima formation by anti-
proliferative, antiinflammatory and proapoptotic mechanisms. Since these ef-
fects may be also mediated by nitric oxide (NO), we investigated in the present
study how PI affects endothelial NO synthase (eNOS) regulation in endothe-
lial cells. Bovine pulmonary arterial endothelial cells (BAEC) and human um-
bilical vein endothelial cells (HUVECs) were treated with the proteasome in-
hibitor MG132 for 24 and 48h. Incubation of the cells with MG132 in ultra-low
doses (50-500 nM) significantly increased mRNA (online PCR) and protein lev-
els (western blot) of eNOS by 2 to 3fold in a dose-dependent manner. Com-
parable results were obtained with MG262, whereas ALLM, a non proteasomal
cathepsin inhibitor was ineffetive, indicating specificity of the reaction. eNOS
activity determined by conversion of L-[3H)arginine to L-[3H]citrulline in vitro
and in vivo was also significantly enhanced after PI for 24 and 48 h. Interest-
ingly, time course experiments revealed that incubation of endothelial cells with
a single dose of MG132 (50 nM-250nM) was sufficient to significantly enhance
eNOS protein and enzyme activity up to 7 days. Western blots evidenced ac-
cumulation of poly-ubiquitinylated proteins in the cells demonstrating efficiency
of PI after incubation with these very low doses used in our study. Since alpha-
amanitin, an inhibitor of RNA polymerase II, strongly reduced overall eNOS
mRNA without influencing PI-induced elevation of eNOS mRNA level, protein
content or activity, we assumed that PI enhances eNOS by enhancing mRNA
stability. These findings suggest a major role of the ubiquitin-proteasome path-
way in regulating eNOS protein turnover, thereby providing a novel mechanism
to enhance nitric oxide activity.

1945 Statins prevent downregulation of human endothelial
NO-synthase gene expression by thrombin: role of
Rho/Rho-kinase and protein kinase C

C. Barandier', X.F. Ming' , S. Rusconi 2 , Z. Yang' . 'Institute of Physiology,
University of, Fribourg, Switzerland; 2 University of Fribourg, Institute of
Biochemistry, Fribourg, Switzerland

Thrombin generation and decrease in endothelial nitric oxide synthase (eNOS)
gene expression play a pivotal role in acute ischemic cardiovascular events.
HMG-CoA reductase inhibitors (statins) demonstrate great beneficial effects.
We investigated the regulatory mechanisms of eNOS gene expression by
thrombin and the protective role of HMG-CoA reductase inhibitors in cultured
endothelial cells isolated from human umbilical veins. Stimulation of the cells
with thrombin (4U/ml) for 24 hours down-regulated eNOS protein level (57%
decrease). This effect of thrombin was prevented by the HMG-CoA reductase
inhibitors simvastatin (10 RM) and cerivastatin (1 µM), and also abrogated by
protein kinase C (PKC) inhibitor calphostin C (0.3 ltM) or depletion of PKC
(i.e. exposure of the cells to 0.1 µM of phorbol ester for 24 hours). Throm-
bin (4U/ml) activated RhoA (measured by pull-down assay) and Rho-kinase
(measured by phosphorylation of the substrate MYPT-1) that was inhibited by
simvastatin (10 VM). Calphostin C (0.3 ,M), had no significant effect on RhoA,
but inhibited Rho-kinase activation in response to thrombin. Similar to throm-
bin, adenoviral overexpression of a constitutively active RhoA (Rho63) or Rho-
kinase (CAT) suppressed eNOS expression. The inhibition of eNOS gene ex-
pression by Rho63, but not CAT was abolished by PKC depletion. Thus, long-
term stimulation of endothelial cells with thrombin leads to down-regulation of
eNOS gene expression via activation of a sequential signalling cascade namely
RhoA/PKC/Rho-kinase. Statins protect against endothelial dysfunction induced
by thrombin via inhibition of RhoA, which may importantly contribute to the
benefits of the drugs in prevention of ischemic cardiovascular events such as
ischemic stroke or acute coronary syndromes.

1946 Increased endothelial tetrahydrobiopterin levels in
GTPCH-transgenic mice

N. Alp', S. Cal l , I. Smith 2 , K. Channon 1 . 'Dept of Cardiovascular Medicine,
Oxford, United Kingdom; 2John Radcliffe Hospital, Department of
Biochemistry, Oxford, United Kingdom

Background There is reduced NO bioavailability in vascular disease states due
to eNOS dysfunction. Tetrahydrobiopterin (BH4) is a required co-factor for NO
production by eNOS. Supplementation of high dose BH4 improves endothelial
dysfunction in humans and animals, but it is unclear whether intracellular BH4
levels are limiting in vascular disease. To investigate the role of BH4 in modulat-
ing eNOS function in vivo, we aimed to create transgenic mice with increased
endothelial BH4 levels, by targeted over-expression of the rate-limiting enzyme
in BH4 biosynthesis, GTP cyclohydrolase-1 (GTPCH).
Methods Transgenic mice were generated in a C57BI6 background using
a construct comprising human GTPCH cDNA, and the endothelial-specific
mouse Tie-2 promoter. Founders were identified by genomic PCR, Southern
blotting and FISH. Mouse organs were harvested at 6-8 weeks. BH4 levels in
tissues and cells were measured with differential iodine oxidation and HPLC.
Results Several GTPCH-transgenic mouse lines were generated. One line had
transgenic GTPCH expression by RT-PCR. BH4 levels in heterozygote trans-
genic heart, lung and aorta, were higher than in controls, but there was no
difference in liver or plasma (table), and BH4 levels in transgenic endothelial
cells were higher than in myocytes.

BH4 levels in heterozygote GTPCH-transgenic and wild-type mouse organs

Organ	 BH4 levels (mean (SEM)) (pmol/mg protein) 	 P value
(n=3 per group)	 GTPCH-transgenic 	 Control	 (ANOVA)

Heart 7.6 (2.6) 0.5 (0.1) 0.06
Lung 25.7 (4.8) 9.2 (2.8) 0.03
Aorta 2.4 (0.6) 1.2 (0.7) 0.04
Liver 43.8 (20) 27.6 (6.5) 0.48
Plasma 7.3 (4.4) 5.2 (2.1) 0.69

Conclusions Targeted endothelial-specific GTPCH over-expression in trans-
genic mice results in increased endothelial BH4 levels. This is a promising in
vivo model to investigate modulation of eNOS dysfunction by intracellular BH4
in vascular disease.Table

1947 ESR measurement of vascular xanthine -oxidase and
NAD(P)H-oxidase activity in patients with coronary
artery disease

S. Spiekermann', U. Landmesser', S. Dikalov 2 , G. Gamez 2 ,

N. Reepschlager', H. Drexler', B. Hornig', D.G. Harrison 2 .'Medizinische
Hochschule, Abt. Kardiologie and Angiologie, Hannover, Germany; 2Emory
University, Division of Cardiology, Atlanta, United States of America

Increased vascular superoxide anion (02-.) formation leads to inactivation
of nitric oxide thereby contributing to impaired flow dependent endothelium-
mediated vasodilation (FDD) in patients with coronary artery disease (CAD).
However, the enzymatic sources of 02-. in human arteries are poorly charac-
terized. We examined xanthine oxidase (XO) and NAD(P)H-oxidase activities
in atherosclerotic (AS) and non-atherosclerotic (non-AS) coronary arteries by
electron spin resonance spectroscopy (ESR) using the spin trap 1-hydroxy-3-
carboxy-pyrrolidine (CPH). In AS arteries, XO and NAD(P)H oxidase activities
were 13 ± 2 and 12 ± 2 nmol 02-. x lug-1 x min-1, respectively, i.e. signifi-
cantly higher as compared to non-AS coronary arteries (7 ± 1.5 and 9.5 ±0.9
nmol 02-. x µg-1 x min-1, respectively; P < 0.05 for both compared to AS ves-
sels). Furthermore, we examined endothelium-bound XO activity (released into
plasma by heparin bolus injection) in 21 patients with CAD and 10 controls us-
ing ESR. FDD of the radial artery was determined in these subjects before and
after infusion of the antioxidant vitamin C (25 mg x min-i, i.a.). Endothelium-
bound XO activity was increased in patients with CAD (25 ± 4 vs 9 ± 1 nmol
02-.x uI-1 x min-1;P < 0.01), correlated inversely with FDD (r=-0.55; P < 0.05),
and was positively related to the effect of vitamin C on FDD (r=0.54; P < 0.05).
Conclusion: These studies represent the first ESR measurements of xanthine
oxidase and NAD(P)H oxidase in human vessels and strongly support the con-
cept that increased activities of both enzymes contribute to increased vascular
oxidant stress in patients with coronary artery disease. The inverse correlation
of XO activity and endothelium-mediated vasodilation supports the concept that
increased XO activity contributes to endothelial dysfunction in vivo and may
thereby promote the atherosclerotic process.
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1948 Doppler echocardiographic comparison of standard
versus the haemodynamic-plus St Jude Medical Valve
in aortic position: a population-based study

D. Mohty 1 , S.G. Steven E Girard 2 , Y.M. Youssef F Malouf 2 , H.S. Hartzell V
Schaff 2 , M.E.S. Maurice E Sarano 2 , F.A.M. Fletcher A Miller'.
t Cardiovascular Diseases, 'Cardiology, Mayo Clinic, Rochester, USA

Background: The Hemodynamic-Plus St Jude valve (HP) is a new type of me-
chanical prosthesis that has, in vitro, larger effective orifice area (EOA) than the
standard SJ (SSJ) (1.63 & 2.06 cm 2 for 19 SSJ & 19 HP & 2.06 & 2.55 cm2 for
21 SSJ & 21 HP respectively). However, it is unknown whether the better in vitro
hemodynamics translate to better in vivo performance, & to a lower incidence of
prosthesis-patient mismatch (PPM) (defined as EOA indexed to body surface
area (BSA) <0.85 cm 2 /m2 ), both of which may affect long-term outcome.
Methods & Results: Between 1985 & 2000 at Mayo Clinic, 518 pt had aortic
valve replacement using 19 or 21 mm St Jude prostheses. A first postoperative
transthoracic echocardiography was performed within 134 days after surgery
in 446 (86%) pt. EOA was calculated using the continuity method in 433 (84%)
pt, & the mean gradient was measured using the simplified Bernoulli equation,
in 438 (85%) pt. The table compares demographic & echo data of 19 SSJ to 19
HP & 21 SSJ to 21 HP respectively.

19 mm (n=183)	 P	 21 mm (n=335)	 P

S-SJ	 SJ-HP	 S-SJ	 SJ-HP

H 66 117 184 151
Sex (Female) % 94 88 0.3 66 45 0.0001
Age(years) 63±16 66±13 0.4 63±11 61+14 0.9
Ejection Fraction % 60±12 58±15 0.6 57±13 58±11 0.8
BSA (m2 ) 1.62±0.2 1.7±0.2 0.004 1.79±0.2 1.86±0.2 0.0002
Mean gradient (mm Hg) 20±9 18±9 0.01 19±7 17±7 0.001
EOA (cm2 ) 1.12±0.2 1.28±0.3 0.002 1.4±0.4 1.62±0.4 0.0001
EOA/BSA (cm2 /m2 ) 0.7±0.16 0.76±0.2 0.09 0.8±0.25 0.89±0.24 0.0002

PPM (%) 86 70 0.04 66 46 0.001
7 years survival (%) 65±6% 48±8% 0.3 72±4% 56±9% 0.5

Conclusion: SJ-HP has, in vivo, significantly lower mean gradient & larger
EOA than SSJ in both 19 & 21 mm sizes. Morever, the % of PPM is higher in pt
with SSJ for both sizes. At 7 years, the hemodynamic advantage of SJ-HP does
not appear to be associated with improved survival. Longer follow up may be
necessary to determine whether the in vivo hemodynamic advantage of SJ-HP
translates into improved survival.

1949 Clinical outcome after implantation of the Prima
Edwards Stentless Bioprosthesis model 2500: a
multicenter study

W. Konertz 1 , P.M. Dohmen 1 , H. Vanermen 2 , R. Pillai 1 , W. Daenen 4 . 1 Charite
Hospital, Humboldt University, Cardiovascular Surgery, Berlin, Germany; 2O.L.
Vrouwenziekenhuis, Thoracic and Cardiovascular Surgery, Aalst, Germany;
3John Radcliffe Hospital, Oxford Heart Center, Oxford, United Kingdom;
4 Catholic University Louvain, Cardiac Surgery, Louvain, Belgium

Purpose: This study was performed to collect prospective safety and effective-
ness data of the Edwards Prima Stentless Bioprosthesis in patients requiring
replacement of a native aortic heart valve.
Methods: Between 1991 and 1993 four centers implanted the Prima Stentless
Bioprosthesis in 160 patients with the subcoronary technique using a common,
prospective protocol. Patients were followed for both acute and long-term evalu-
ation of complications, NYHA class improvement and hemodynamic measures.
The mean age at implant was 70.6 ± 6.1 years, with 53.8% of the patients being
male. The maximum follow-up was 8.2 years with a mean of 5.8 ± 2.1 years.
The cumulative total data collected represents 934.4 patient-years.
Results: At the 1 and 4-5 year post implant interval, 93.8% and 75.0% of the
patients, respectively, showed improvement in their last available NYHA classifi-
cation versus the preoperative NYHA classification. The table shows the princi-
pal safety parameters. Rate of thromboembolism, thrombosis, AC-related hem-
orrhage, paravalvular leak and incidence of endocarditis through eight years
post implant showed acceptable results as compared to the FDA OPCs for tis-
sue valves. The effectiveness of the device was demonstrated by low mean
gradients (15.9±1.1 mmHg fore size 21, 9.9±1.6 mmHg fore size 23, 8.8±1.9
mmHg fore size 25, 6.5±2.1 mmHg fore size 27 and 4.2±2.6 mmHg fore size
29) at 4-5 years follow up and absence of regurgitation.

Valve-related complications 	 Operative	 Postoperative	 Freedom from events
(%)	 (%/Pt-Yr)	 (%)

expiration (all)	 3.8	 5.5	 66.6 ± 19.2
valve related expiration 	 1.3	 2.7	 86.1 ± 16.1

valve related reoperation/explant	 0.0	 1.1	 95.4 ± 10.2

structural valve deterioration	 0.0	 1.8	 87.2 ± 15.6

hemolvsis	 0.0	 0.2	 100.0±0.0

Conclusions: The Edwards Prima Stentless Bioprosthesis is safe and effective
as an aortic valve replacement in the subcoronary configuration as evidenced
by low rate of valve-related complications, the improvement in NYHA classifi-
cation and the acceptable results of hemodynamic evaluation at one and five
years post implant.

1950 Up to 8 years experience with the Ross procedure
using the subcoronary and inclusion technique

C. Schmidtke, U. Stierle, H.H. Sievers. Medical University of Luebeck, Cardiac
Surgery, Luebeck, Germany

Purpose Since the early 90's the pulmonary autograft is predominantly im-
planted as a full root replacement for less regurgitation is expected in the long
term. However, there is a certain risk of dilation of the root over time bearing
the potential to influence valve function. We favored since 8 years the origi-
nal subcoronary and inclusion technique to preserve the root of the patient.
Hemodynamic follow-up of the autograft implanted in this techniques is not well
defined.
Methods Between 2/90 and 01/02 the Ross procedure was performed in 244
patients. The subcoronary and inclusion technique was performed in 231 pa-
tients (177 m/ 54 f), mean age 46.5±13.4 (15-70 years). The underlying aor-
tic valve disease was an aortic insufficiency (Al) in n=75, stenosis in n=47,
combined aortic valve disease in n=104 and an acute endocarditis in n=19
patients. Previous aortic valve surgery was performed in n=22. Last follow-
up investigations including echocardiographic determinations of hemodynamic
variables, autograft and homograft function were applied at a mean follow-up
of 29.5±24.8 (0.1-84.5) months (543.7 patient years).
Results The hospital (n=2) and late mortality (n=2, non cardiac cause of death)
were low. 2 patients were lost to follow-up. Late neurological events occurred
in 4 patients. Reoperations n=5 (due to autograft insufficiency n=1, homograft
stenosis n=2, homograft insufficiency n=1, auto- and homograft insufficiency
n=1).
Autograft function was good (Al<=l°) in 96.3%, and acceptable (Al II°) in 3.7%.
The maximum/ mean pressure gradient was 6.5±3.3 (2.1-25.9)/ 3.5±1.7 (1.2-
13.2) mmHg. Homograft insufficiency was <=1 0 in 95.4%, II° in 4.1%, lll°
in 0.5%. Maximum and mean pressure gradients: 11.9±7.0 (2.2-42.6) and
6.2±3.7 (1.2-21.0) mmHg, respectively. Cardiac output was 5.4±1.7 I/min and
ejection fraction 60±9.0%. Most patients were in NYHA class I (90.4%).
Conclusions Aortic valve replacement with a pulmonary autograft shows ex-
cellent hemodynamics with a low incidence of autograft failure or homograft
obstruction at least in a short term period in the subcoronary or inclusion tech-
nique.

1951 Bicuspid valve preservation and concomitant repair of
the ascending aorta and/or root

A.W. Erasmi, U. Stierle, H-H. Sievers. University of Luebeck, Cardiac Surgery,
Luebeck, Germany

Purpose: The surgical strategy for treatment of the aortic root and valve in
aneurysmal or dissecting disease of the ascending aorta involving the aortic
root is controversial. A congenital malformed aortic valve may lead in most cir-
cumstances to a valve replacement even if the leaflets itself are unremarkable.
We reviewed our experience with bjleaflet valve preservation in aortic surgery.
Method: Between October 1993 and November 2001 we operated upon 59
patients with a bicuspid aortic valve who had either a combined aortic valve
dysfunction and ascending aortic pathology (aneurysm: n=42, type A dissec-
tion: n=9) or an ascending aortic pathology alone (n=8). Among these were 14
patients (23.7%) in which the aortic valve could be preserved during replace-
ment of the ascending aorta and the aortic root (n=1 1) or the supracommissural
ascending aorta (n=3). The age was 44.9±18.0 years. All these patients had
an aneurysm (diameter 6.3±1.2, range 4.4-10 cm), one patient presented with
acute aortic dissection type A. The aortic valve was insufficient in 7 patients
(grade 1: n=1, grade 2: n=4, grade 3: n=2) and mild stenotic (grade 1) in one
patient. Only leaflets without calcification and with dense tissue for secure su-
ture fixation were regarded appropriate for repair independent of root pathology.
Predominantly plication of the prolapsing leaflet with the raphe was performed.
In one patient plication of both leaflets was feasible.
We followed the patients clinically and echocardiographically for 27.5±27.7
month (range 0.2-92.8 month).
Results: No patient required reoperation. No hospital or late death occurred.
Two patients presented dyspnoea according NYHA grade 2, the others were
asymptomatic without limitations in life. None of the patients reported throm-
boembolic events. No patient had an aortic valve insufficiency higher than
grade 1. Other echocardiographic examination data were: mean aortic valve
pressure gradient 5.1±2.6 mmHg, ejection fraction 67.2±8.0%, cardiac output
5.4±1.61.
Conclusion: The midterm results (up to 8 years) of aortic valve preservation
during surgery on the ascending aorta and aortic root are encouraging provided
careful selection of patients and techniques are thoroughly performed including
concomitant repair of the aortic root.
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1952 Five years experience with mitral valve homografts

H. Gulbins, E. Kilian, A. Uhlig, E. Kreuzer, B. Reichart. University Hopsital
Grosshadern, Cardiac Surgery, Munich, Germany

Introduction: We present our five years experience utilizing mitral HG's in mi-
tral valve surgery. Patients and methods: 14 patients (mean age 46 ± 8 ys,
27-65 ys) had mitral HG's implanted. In 13 cases, the grafts were implanted
in mitral position, once the septal leaflet of the tricuspid valve was replaced.
The indications were mitral (n=6) or tricuspid endocarditis (n=1), mitral valve
stenosis (n=3) and combined mitral valve disease (n=4). Complete mitral HG's
were implanted in patients with combined mitral valve disease (n=4), mitral
valve stenosis (n=3), and mitral valve endocarditis (n=1). Partial HG's were im-
planted in mitral (n=5) or tricuspid valve endocarditis (n=1). Preoperatively, the
dimensions of the mitral valve were measured using transesophageal echo-
cardiography (TEE). Surgery started with papillary muscle implantation with
a side-to-side anastomosis to the recipients papillary muscle, followed by the
annulus. For annular stabilization, a Carpentier ring was implanted. Follow-up
was initiated six months postoperatively and then continued on a yearly ba-
sis, inlcuding clinical examination, ECG, and echocardiography. The following
parameters were determined echocardiographically: left atrial size, left ventric-
ular enddiastolic and endsystolic diameter, pressure gradient across the mitral
valve (C/W-Doppler,Bernoulii-equiation), and mitral regurgitation. Results: All
patients survived the operation. Intraoperative TEE revealed an insufficiency °I
in 7 patients. Follow-up is complete in all patients (mean period of 30 months,6-
66 m.). Two patients had repeat valve replacement due to newly aquired endo-
carditis. One more patient had to be reoperated due to chordal rupture one year
postoperatively. In the remaining 11 patients, the morphological and functional
state of the implanted HG's remained unchanged during follow-up. The free-
dom of valve-related events was 93% after one year and 75% after two years
respectively. At six month follow-up, ECG and echocardiography revealed sinus
rhythm and sufficient atrial contractions in all cases, so anticoagulation was dis-
continued in all patients. At the last follow-up, the pressure gradients were 3.4
± 0.6 mmHg for complete HG's and 2.8 ± 0.6 mmHg for partial HG's. Con-
clusions: Mitral HG's can be used with acceptable mid-term results in selected
cases with good left ventricular function and only slighty dilated left ventricles.
Especially partial mitral HG's represent an additional technique for mitral valve
repair. Their obvious sensibility to bacterial infections makes strict endocarditis-
prophylaxis mandatory.

1953 Importance of the etiology in the outcomes of mitral
valve repair: an 8-year follow-up

P. Stutzbach 1 , H. Raffaelli 2 , E. Gabel, A. Machain 2 , C. Gomez 3 ,

R.R. Favaloro 2 . t Favaloro Foundation, Valvular Heart Disease, Buenos Aires,
Argentina; 2 Favaloro Foundation, Surgery Department, Buenos Aires,
Argentina; 3 Favaloro Foundation, Department of Anesthesia, Buenos Aires,
Argentina

Background: Mitral regurgitation prognosis should be made on the basis of
the valve dysfunction etiology. This study analyzes 8-year outcomes of mitral
valve repair (MVR) and assesses the significance of association between the
etiology of mitral insufficiency and MVR outcomes.
Methods: From September 1992 through June 2001, 302 patients underwent
MVR. Mean age was 58±14 years (range 21-82 years); 195 patients (65%)
were men. The etiology was: myxomatous (Mx) in 187 patients (64%); ischemic
(Is) in 62 patients (17%); rheumatic (Rh) in 18 patients (6%); secondary dilated
cardiomyopathy in 11 patients (3.5%); infectious endocarditis in 13 patients
(4.5%), and secondary aortic valve disease with ventricular dysfunction in 11
patients (3.5%). Freedom from events was studied by Kaplan Meier curves
(confidence interval 95%): survival, reoperation, endocarditis, and thromboem-
bolism. Mx etiology was compared to the rest of the etiologies using log rank
test.
Results: Mean follow-up was 44±50 months.

Hospital	 Survival	 Reoperation	 Infectious	 Thromboembolism
Mortality	 Endocarditis

Total 6.3% 89% 95% 98% 98%
(19/302) (85-93%) (92-97%) (93-100%) (93-100%)

Mx 3.8% 91% 95% 99% 99%
(7/187) (87-95%) (91-98%) (94-100%) (94-100%)

Is 13% 56% 98% 100% 99%
(8/62) (45-67%) (93-100%) (94-100%)

Rh 0% 94% 83% 98% 96%
(0/18) (84-100%) (67-100%) (93-100%) (90-100%)

Dilated Cardio- 9% 78% 100% 100% 100%
myopathy (1/11) (61-100%)

Infectious 7.6% 90% 90% 100% 100%
Endocarditis (1/13) (86-94%) (86-94%)

Survival was significantly lower in patients with Is than in patients with Mx
(p=0.03 and p=0.04). Rh showed a tendency for reoperation (p=0.05).
Conclusion: Patients with Mx undergoing MVR have better outcomes than
those with Is and Rh. Thus, the results of MVR will clearly depend on the etiol-
ogy of mitral insufficiency.

CARDIOVASCULAR DISEASES IN THE YOUNG:
CONSEQUENCES LATER ON

1954 Effects of serum cholesterol levels on inflammatory
markers and haemostatic/thrombotic mechanisms in
children with familial hypercholesterolemia

M. Charakida 1 , D. Tousoulis 1 , I. Skoumas 2 , E. Charakida 2 , C. Antoniades 2 ,

M. Toutouza 2 , C. Stefanadis 2 , P. Toutouzas 2 . 1 Cardiology Unit Hippokration
Hospital, Athens, Greece; 2Athens University Medical School, Cardiology Unit
Hippokration Hospital, Athens, Greece

Background: It is well known that children with familial hypercholesterolemia
(FH) are likely to establish premature coronary atherosclerosis. Furthermore
it has been established that inflammatory process is an important component
in the pathophysiology of endothelium and atherosclerosis. Proinflammatory
markers such as vascular cell adhesion molecule-1 (sVCAM-1) and intercel-
lular adhesion molecule-l(sICAM-1) have been proposed as new risk factors
for cardiovascular disease. Apart from inflammation, haemostatic factors seem
to play a pivotal role in the atherosclerotic process and several factors such
as plasma levels of factor VII(fVII), von Willebrand factor (vWf) and fibrinogen
are related to premature atherosclerosis and are affected in endothelial dys-
function. The purpose of our study was to investigate the impact of cholesterol
levels on inflammatory, thrombotic and haemostatic markers in children with
familial hypercholesterolemia.
Methods: We studied 21 children (aged 10-20) with FH and 17 controls of the
same age. Serum levels of TNF-a, sICAM-1 and sVCAM-1 as well as plasma
levels of fVll, VWF and fibrinogen were determined using enzyme linked im-
munosorbent assay (ELISA). Pearson's correlation was determined between
total cholesterol and inflammatory and thrombotic/ fibrinolytic components.
Results: Serum cholesterol level was 316.4±16 mg/dI and 155±4.5mg/dI in FH
group and in controls respectively. Serum level of cholesterol was correlated to
fibrinogen plasma levels (r=0.4, p<0.04), to vWF levels (r=0.51, p<0.05), to
VCAM-1 levels (r=0.62, p<0.62) and to ICAM-1 serum levels (r=0.66, p<0.05).
No significant correlation was found between cholesterol and TNF-a and factor
VII.
Conclusions: In children with familial hypercholesterolemia a significant cor-
relation was found between serum cholesterol levels and inflammatory and
thrombotic/haemostatic markers. These findings indicate that the increased in-
flammation and the thrombotic process observed in these children with high
serum cholesterol may play an important role in the development of premature
atherosclerosis.

1955 Relations of localization, heamodynamic changes and
thrombus formation in coronary aneurysms having
history with Kawasaki disease

S. Ogawa, R. Fukazawa, T. Ohkubo, M. Kamisago, Y. Uchikoba, D. Fukumi,
E. Ikegami, Y. Katsube. Nippon Medical School Hospital, Pediatrics, Tokyo,
Japan

Thrombus formation in coronary aneurysms (AN) is an important complication
of Kawasaki disease (KD), which often occurs giant aneurysms and can cause
myocardial ischemia and infarction. We hypothesized that ANs could exist
at the coronary artery branching sites because of reduced shear stress, and
reduced shear stress inside AN also could relate the mechanism of thrombus
formation strongly. 111 children aged 2 to 16 years old who had left coronary
abnormality by 2-D echo and were 1 to 15 years from the onset of KD were
subjected. Patients had no significant stenosis in proximal and distal portion of
AN and were divided into three groups by the maximum diameter of AN; giant
aneurysms group (Group G: maximum diameter is more than 8mm, n=28),
aneurysms group (Group A: maximum diameter < 8mm, n=44), and control
group (Group N: normal-looking vessels by CAG, n=39). All patients had Aspirin
and/or Warfarin. The averaged peak coronary flow velocity (APV) was mea-
sured in the middle of ANs in Group A and G, and branching sites of segment
5-6-11 in Group N using 0.0014-in Doppler flow guide wire (Cardiometrics),
and shear stress were calculated by the simplified formula as: shear stress
= 4mxAPV/(R/2), where m is blood viscosity measured by viscocimeter, R is
maximum inner diameter of aneurysm or coronary vessel measured by CAG or
IVUS. Also, IVUS were performed for detection of thrombus and measurement
of coronary diameters. Localization of ANs were detected by CAG and IVUS.
Results: The values of APV and shear stress in Group G (2.3±0.7, 11.8±3.6)
were significantly low as compared to those in Group A (17.6±4.2, 22.6±2.4)
and N (9.9±1.8, 11.8±3.6). Also, there were significant differences in the val-
ues of APV and shear stress between Group A and N. Thrombus formations
were detected 85.7% only in Group G. Moreover, localization of ANs were
observed 88.6% at branching position and 11.4% at non-branchig position in
Group A, and 100% at branching position in Group G.
Conclusions: Coronary aneurysms localized at the coronary artery branching
position predominantly because of reduced shear stress. Stagnation of coro-
nary flow and reduced shear stress may critical play a role of giant aneurysm
and thrombus formation intra coronary aneurysms in children with Kawasaki
disease.
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1956 Echocardiographic characterization of thoracic aorta
dimensions in patients with Turner Syndrome

L. Lanzarini 1 , A. Fontana 2 , D. Larizza 3 , V. Calcaterra 1 , M.E. Bernardo 3 ,
C. Klersy°, R. Rosso 2 . t Cardiology Department, 2 IRCCS Policlinico S.
Matteo, Cardiology Dept., 3 IRCCS Policlinico S. Matteo, Pediatrics Dept.,
4 1RCCS Policlinico S. Matteo, Biometry Service, Pavia, Italy

Pts with Turner Syndrome (TS) are frequently affected by aortic disease which
may progress into dissection and may be the cause of excessive mortality.The
aim of this study was to assess, with 2D-echocardiography (2DE), aortic diame-
ters (aortic root, AoR; supraaortic ridge, SAoR; ascending thoracic aorta, ATAo;
aortic arch,AoRC; descending thoracic aorta,DTAo; abdominal aorta,ABAo)
and to investigate the clinical characteristics associated with aortic pathology
in an unselected group of 67 karyotypically proven TS pts (mean age 22±9
yrs). The Aortic Root Ratio (AoRR)(expected/observed aortic root diameter,
according to a formula that incorporates age and BSA), was calculated in
every case (AoRR=l=normal). According to centile distribution of AoRR, the
population was divided into 3 groups, G1: <25th centile, n=18 (27%), mean
AoRR 0.93±0.04(range 0.83-0.98); G2: 25th-75th centile, n=32 (48%), mean
AoRR 1.06±0.05(range 1-1.16); G3: >75th centile n=17 (25%), mean AoRR
1.31±0.09 (range 1.19-1.47). No significant differences were observed be-
tween groups considering karyotype distribution, age at observation, weight
at birth, BSA, systolic blood pressure, presence of thickening of the nucal fold,
hormonal therapy (growth, estrogen, thyroid),cardiac dimensions, left ventric-
ular wall thickness, cardiac function. Body Mass Index (kg/m 2 ) was signifi-
cantly higher in G1 compared to 02 and G3 (53±12 vs 21±4.5 and 2+4.3,
p<0.05),whereas congenital lymphedema occurred more frequently in G3 com-
pared to G2 and G 1 (yes vs no: 39% vs 18% in G3, 52% vs 46% in G2 and 9%
vs 36% in G1, p<0.05). Not only AoRR diameter was significantly higher in G3
compared to G2 and G1 (p<0.0001), but aortic dilation showed to significantly
extend toward the aortic arch in G3 compared to 02 and G1: SAoR 22±6 vs
19±4 and 16.5±3 mm,p<0.05; ATAo 26±5 vs 22±4 and 20±2.5 mm,p<.0005;
AoRC 23±6 vs 19±3.6 and 20±3 mm,p<.005, but not to the DTAo 14±3.9 vs
14±3.4 and 14±2.2 mm or to the ABAo 13.2±2.1 vs 12.7±2.4 and 12.4±1.5
mm, p=ns. Conclusions: 1) pts with TS may present with proximal aortic di-
ameters that are frequently below (27% with AoRR<1) or above (25% with
AoRR>1.1) the normal expected values; 2) small AoR are associated with a
higher BMI, that means small stature and/or overweight; 3) dilated aortas are
more common in pts with congenital lymphedema suggesting a linkage with a
connective tissue disorder; 4) when the AoR is involved, dilation of the SAoR,
ATAo and AoRC is usually the case, thus explaining the association between
TS and type A dissecting aortic aneurysm.

1957 Changes in regional right and left ventricular systolic
function in tetralogy of Fallot: an ultrasonic strain and
strain rate imaging study

G. Di Salvo 1 , B. Eyskens 2 , L. Mertens 2 , B. Bijnens 1 , F. Weidemann 1 ,
P. Claus', M. Gewilling 2 , G.R. Sutherland'. 'Dept. of Cardiology, 2Pediatric
Cardiology, University Hospital Gasthuisberg, Leuven, Belgium

Background: The quantification of regional myocardial function in Tetralogy
of Fallot (TOF) by conventional echocardiography may be difficult because of
the complex morphology of the right ventricle (RV) and the associated altered
geometry of the left ventricle (LV). Ultrasound-based peak systolic strain (S)
(%) and strain rate (SR) (unit S- 1 ) are new parameters for quantifying regional
deformation. For normal myocardium, the first is altered by changes in end
diastolic volume/stroke volume, while the second correlates with local Dp/Dt.
Methods: A Doppler Myocardial Imaging study (DMI) was performed in 54 TOF
patients (mean age 11 ±3yrs) who had undergone surgical correction. Of these
44 pts had moderate/severe pulmonary regurgitation. None had significant pul-
monary stenosis. All patients were asymptomatic. Data were compared with
those of 30 age matched controls (12±4yrs). Longitudinal systolic strain was
measured for basal, mid and apical segments of the LV lateral and septal walls
and from the RV free wall.
Results: Long axis S in each RV segment was significantly (p<0.0001)
lower in TOF (S: Basal -18±6, Mid -21±5, Apical -21±6) than in controls (S:
Basal -36±11, Mid -45±13, Apical -34±11). Moreover, regional S in TOF
was significantly reduced in each segment of LV lateral wall and septum
compared to controls (p<0.02). In TOF, regional SR was significantly lower
in all RV and LV segments compared to controls (table). Radial LV function
was also significantly (p<0.001) reduced in TOF (SR: 3.0±0.9; S: 45±17;
Controls: SR: 3.7±1.1; S: 58±12). RVEDD correlated significantly with S
(p<0.0001 ,R=0.67), but not with SR.
Conclusions: SR and S provide complementary information and showed re-
duced regional deformation properties in both ventricles for both long axis and

TOF Controls TOF Controls TOF Controls
Septum Septum LV Lateral LV Lateral RV RV

Base -1.5±0.4' -1.8±0.6 -1.2±0.7* -2.2±1.1 -1.4±0.7' -2.4±0.6
Mid -1.4±0.3' -1.9±0.6 -1.6±0.6** -2.1±1.0 -1.6±0.6' -2.8±0.7
Apical -1.3±0.4' -1.7±0.3 -1.5±0.8*** -1.9±0.7 -1.5±0.5' -2.5±0.6

'p<0.0001; *'p=0005;"**p=002.

radial function in asymptomatic TOF SR measurements would appear to be a
new volume independent parameter of regional RV and LV contractility which
may improve the understanding of functional changes in these complex pts.

1958 Superior quantification of pulmonary blood flow by MRI
compared to lung perfusion scintigraphy in patients
with Fontan circulation

S. Fratz 1 , J. Hess 1 , M. Schwaiger 2 , S. Martinoff 3 , H.C. Stern 1 . t Deutsches
Herzentrum Munchen, TUM, Congenital Heart Disease, 2Klinikum rechts der
Isar, TUM, Nuclear Medicine, 3Deutsches Herzentrum Munchen, TUM,
Radiology, Munich, Germany

Background: Quantitative evaluation of pulmonary perfusion using lung perfu-
sion scintigraphy in patients with atriopulmonary anastomosis (APA) or cavopul-
monary connections (TCPC, PCPC) is difficult due to preferential draining of the
venae cavae to one lung. Scintigraphy is the gold standard and phase-velocity
magnetic resonance imaging (PV-MRI) in combination with flow analysis soft-
ware (Massflow ®) is a new technique in determing pulmonary perfusion. The
aim of this study was therefore to compare these two methods for quantitative
evaluation of pulmonary perfusion ratios in patients with APA, TCPC, or PCPC.
Methods and Results: We studied 15 patients with APA, TCPC, or PCPC (16
± 7 years old, four female). Twelve patients (15 ± 8 years old, three female)
with a single pulmonary blood source supplied by a subpulmonary ventricle, en-
suring complete mixing of the radioactive tracer before entering the pulmonary
circulation, served as control. Pulmonary scintigraphy and PV-MRI were per-
formed in all patients. Bland-Altman analysis showed a clinically unacceptable
difference of 7.1% right pulmonary blood flow (27.2% upper and -13.0% lower
limit of agreement) between the two methods in the study group. The two meth-
ods agreed excellently in the control group (difference: -1.6%, 4.0% upper and
-7.2% lower limit of agreement), showing that the bad agreement in the study
group was caused by the problems encountered using pulmonary scintigraphy
in patients with APA, TCPC, or PCPC.
Conclusions: Flow quantification with PVC MRI is feasible in patients after
Fontan like palliation. Due to preferential caval flow into either lung side in pa-
tients with Fontan like circulation PV-MRI is more accurate in evaluation of pul-
monary perfusion ratios than lung perfusion scintigraphy. It does not need two
injections on subsequent days into the upper and lower limb, respectively. An-
other benefit of MRI may lie in the possibility of quantifiing and showing the
cause of pulmonary blood flow patterns in one session. Neither scintigraphy
nor angiography can meet both demands in one examination.

1959 Haemodynamic status and right ventricular
performance in infants with hypoplastic left heart
syndrome after modified Norwood operation

Z. Kordon 1 , A. Rudzinski 1 , E. Malec 2 , K. Januszewska 2 , P. Werynski
' Pediatric Cardiology, Krakow, Poland; 2Dept. of Pediatric Cardiac Surgery,
Polish-American Children Hospital, Krakow, Poland

Objective: To stabilise the systemic circulation and to prevent circulatory col-
lapse in infants with hypoplastic left heart syndrome (HLHS) after the classic
Norwood operation, there has been recently reintroduced the modification of
first stage of palliation by placement a right ventricle — to — pulmonary artery
shunt (RV — PA). To assess the influence of RV — PA on right ventricular function
and hemodynamic changes after this modification, early (1 to 5 mo) postoper-
ative echocardiographic (ECHO) results were compared with the preoperative
parameters.
Material: Since June 2001 to January 2002, 18 consecutive infants (13 M, 5
F), at the mean age of 17 days (3-41), weighing 2.3 to 4.3 kg with HLHS, un-
derwent modified Norwood operation with PTFE grafts placed between RVOT
and the confluence of PA using 5 mm in diameter grafts in 17 pts and 4 mm
in 1 pt. Two infants (11.1%) died early postoperatively. The survivors (16 pts.)
comprised the study material.
Methods: Based on ECHO studies a comparative statistic pre- and postopera-
tive analysis was made of RV end-diastolic and systolic volume (EDV, ESV) by
Levine method, pulmonary (Qp), systemic (Qs) and combined (Qp+Qs) blood
flow indexed for BSA, Op/Os, RV ejection fraction (EF), Tei index (TI), RV ante-
rior wall thickening fraction (AWTF), heart rate (HR) and systemic blood satu-
ration (SO2) assessed by pulse oximetry.
Results: A significant post- vs preoperative decrease of mean values was
noted in SO2 (78.2 vs 87.5%, p=0.001), HR (124 vs 146/min, p=0.009), Qp+Qs
(7.8 vs 10.6 I/min/m 2 , p=0.004), Op (2.7 vs 8.1 I/min/m2 , p< 0.001) and Qp/Qs
(0.6 vs 3.7, p<0.001). The values of Qs (4.8 vs 2.4 I/min/m 2 , p=0.001), TI (0.53
vs 0.38, p=0.04) and BSA (0.25 vs 0.21, p=0.003) were significantly increased,
while mean values of EDV (75.7 vs 80.9 mI/m 2 ), ESV (43.8 vs 44.9 mI/m 2 ), EF
(41.9 vs 44.1 %) and AWTF (38.2 vs 55.2%) remained statistically unchanged.
Conclusions: 1. Modified Norwood operation influences on significant post-
operative reduction of the combined right ventricular output, pulmonary blood
flow, Op/Os and consequently systemic blood saturation, and normalises the
systemic blood flow in infants with HLHS. 2. This modification does not affect
the right ventricular anterior wall contractility and systolic function but may de-
teriorate their global function in early postoperative period.
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CHARACTERIZATION OF THE VULNERABLE PLAQUE BY
HEAT, ELASTICITY OR MORPHOLOGY

1960 Safety of the 'contact with the wall" coronary
thermography methods. Comparison with standard
catheters

L. Diamantopoulos, W. Desmet, I. De Scheerder, Y. Huang, L. Xiaoshun,
F. Van de Werf. UZ Gasthuisberg Hospital, Interventional Cardiology, Leuven,
Belgium

Background: Sensor-based thermography is being curently used to study the
arterial wall temperature. Sensors include thermistors and thermocouples. In
order for these sensors to give a measurement, good thermal contact with the
arterial wall has to be established. The purpose of this study was to examine
the safety of such a "thermal contact and evaluate the impact on the arterial
wall.
Methods: We used a thermography catheter with 4 thermistor sensors. When
the catheter is in measuring configuration, the sensors come in close contact
with the arterial wall and a motorized pullback is engaged.We studied the prox-
imal left anterior descending artery in 15 non-atherosclerotic pigs. Pigs were
separated in 3 equal groups: In group A we performed a single thermographic
scan for a total length of 40mm, using a pullback speed of 0,3mm/sec. In group
B we performed a single pullback (same length and speed) of a balloon catheter
without inflating it. In group C we performed the same, but this time using a
stent catheter. Animals were sacrificed immediately, and histology and electron
microscopy (SEM) were performed.
Results: SEM showed clearly that in the case of thermography the sensors
caused minor denudation of the endothelium that was strictly limited to the sen-
sor contact area, while the basic membrane was left unharmed. In the case of
the not-inflated balloon catheter there was also endothelial denudation with un-
harmed basic membrane; denudation was worse in the case of the not-inflated
stent catheter.

Stent-catheter passage:denudation (arrow).

Conclusions: From this study, it is clear that in reality there is no such thing
as non-contact catheter. Every intracoronary catheter has an impact on the
endothelium and its function. However, when these devices are carefully used,
risks of events are relatively low.

1961 Arterial remodelling in acute coronary syndromes:
correlation of intracoronary ultrasound characteristics
with temperature of the culprit lesion

K. Toutouzas, C. Stefanadis, M. Vavouranakis, E. Tsiamis, S. Vaina,
D. Tsekoura, C. Pitsavos, P. Toutouzas. Hippokration Hospital, Dept of
Cardiology, Athens, Greece

Previous studies have shown positive remodelling of the atherosclerotic
plaques in patients (pts) with acute coronary syndromes (ACS). Additionally,
involvement of inflammation in the pathogenesis of ACS may lead to heat pro-
duction. Therefore, we assessed the culprit lesions in pts with effort angina
(EA) and ACS by intracoronary ultrasound, and correlated these findings with
temperature (T) difference between the atherosclerotic plaque and the healthy
vessel wall.
Methods: Twelve coronary lesions of pts with ACS and 13 lesions of pts with
stable angina were studied. Lumen and external elastic membrane (EEM) ar-
eas were measured at both target lesion and proximal reference sites by intra-
coronary ultrasound before intervention. The remodelling index was defined as
the ratio of the EEM area at the lesion to that at the proximal site. Positive and
negative remodelling were defined as indices of >1.05 and <0.95, respectively

ACS EA P-Value

EEM Proximal Area (mm') 14.2±3.6 19.9±9.1 0.07
Plaque Area (mm 2 ) 12.08±4.1 9.97±3.2 0.05
EEM Stenosis Area (mm2 ) 15.5±2.6 19.4±8.7 0.02
Remodeling Index 1.17±0.2 1.01±0.03 0.02
Positive Remodeling 64% 23% 0.001
Negative Remodeling 9% 54% 0.02
T difference 0.22±0.17 0.03±0.03 0.001

and plaque area as: EEM area-lumen area at the lesion. Additionally, in all pts
T was measured at the culprit lesion and at the normal vessel wall by a ther-
mography catheter that was developed in our institution and the T difference
was calculated.
Results: Pts of both groups were similar in age, reference vessel size, and
percent diameter stenosis. Positive remodeling was more frequent in pts with
ACS (table). In addition there was a good correlation between remodeling index
and difference in plaque temperature in pts with ACS (r=0.68, p<0.001).
Conclusion: The present study showed that the extent of remodeling and the
plaque area were greater in culprit lesions in pts with ACS. The association
however of remodeling index and plaque area with increased T provides new
insights about the involvement of inflammation in the pathogenesis of ACS.

1962 Unstable atherosclerotic lesions tend to be
disseminated in coronary arteries - Shift from a
vulnerable plaque to a vulnerable patient

M. Kruk 1 , J. Przyluski 2 , Z. Chmielak 2 , L. Kalinczuk 3 , J. Pregowski 3 ,

M. Demkow 2 , A. Witkowski 2 , W. Ruzyllo 2 . t National Institute of Cardiology,
General Cardiology Department, Warsaw, Poland; 2National Institute of
Cardiology, II Independent Haemodynamic Department, Warsaw, Poland;
3 Medical Academy, Warsaw, Poland

Presence of vulnerable atherosclerotic plaque carries adverse prognosis in pa-
tients with coronary artery disease (CAD). Since development of unstable le-
sion depends substantially on systemic factors, it possibly may take place si-
multaneously in many sites, therefore causing disseminated instability.
Plaque vulnerability has been linked to its positive remodelling (+veR) on in-
travascular ultrasound (IVUS) and also with complex appearance on angiogra-
phy.
Therefore we combined IVUS and angiography to assess whether vulnerable
plaques are disseminated in coronary arteries.
Methods: Preinterventional IVUS pull back was performed in target lesion of
68 CAD patients (46 males, age 55.6±10,7). Remodeling index (RI) was de-
fined as vessel area at the target lesion site divided by that of average refer-
ence segments. The RI>=1.05 was assumed as +veR. Coronary angiograms
were analyzed and all plaques >=30% stenosis were classified into complex or
smooth groups. Complex plaque was defined if irregularities, ulcerations, total
occlusion or thrombus were present and the remaining accounted smooth.
Results: +veR was found in 30 and complex appearance in 15 out of 68 tar-
get lesions. Overall angiographically complex plaques were present in 73 out
of 163 plaques identified on angiography. Plaques with +veR more often dis-
played complex angiographic appearance than plaques without +veR (11/30 vs
4/37 respectively; p=0,012) and more often were associated by other complex
plaques within the same coronary vasculature (p<0,05, Mann-Whitney test).
Conclusion: Patients with positive remodeling of target lesion display in-
creased number of associated complex plaques in major coronary arteries.
This finding suggests that plaque vulnerability, if present tends to be a dissem-
inated phenomenon.
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1963 Detection of plaque composition with intracoronary
elastography as validated with directional atherectomy

C.L. de Korte, S.G. Carlier, F. Mastik, J.A. Schaar, P.W. Serruys, A.FW van der
Steen. Erasmus university, Thoraxcentre, Rotterdam, Netherlands

Background: Intravascular Ultrasound (IVUS) Elastography determines the lo-
cal strain of the vessel wall and plaque. The technique has proven to be able
to identify fibrous and fatty plaque components in vitro based on the strain. In
this study, intracoronary elastography is evaluated in patients that underwent
directional atherectomy.
Methods: Data were acquired in coronary arteries of patients (n=7) referred
for PICA. Cross-sections were investigated with a 20 MHz Visions® catheter
(Domed, Rancho Cordova, CA) to determine the elastograms.
After the elastographic data acquisition, directional atherectomy was per-
formed. A post intervention IVUS was performed to identify the region that
was removed. The atherectomy specimens were stained for collagen, fat and
macrophages. The plaques were classified as fibrous, fibro-fatty or fatty.
The mean strain of the resected areas was determined and correlated with the
plaque type.
Results: The average strain in a fatty plaque (0.34%) was 2 times higher than
the strain in fibrous plaques (0.16%). In an artery where a superficial and a
deeper cut were performed (see figure), four times lower strain values were
found in superficial cap tissue (0.08%) than in core tissue (0.34%). Histology
revealed a cap of fibrous material and an atheromatous core containing fat and
macrophages.

IVUS echogram and elastogram.

Conclusions: IVUS Elastography results acquired in patients were correlated
with histology. Increased strain was observed in plaques containing fat and
macrophages. Although exact matching of the atherectomy specimens and the
IVUS cross-section remains challenging, this represents the very first attempt
to correlate in vivo elastography to histology and these encouraging data war-
rant further ongoing investigations.

1964 The effect of stenting on the arterial wall temperature.
The role of inflammation

L. Diamantopoulos, Y. Huang, L. Xiaoshun, T. Flint, W. Desmet, I. De
Scheerder, F. Van de Werf. UZ Gasthuisberg Hospital, Interventional
Cardiology, Leuven, Belgium

Background: The temperature of the arterial wall has been corelated to its
inflammation status. In this study we used thermography to investigate the in-
flammation status of the arterial wall after stent implantation.
Methods: We catheterized 20 pigs with normal coronary arteries. Arterial wall
temperature was studied with the ThermoSense coronary thermography sys-
tem (Thermocore Medical Systems NV, Belgium) that uses a 4 thermistor-
sensor catheter tip. A 60mm long normal segment was selected at the proximal
right coronary artery. Temperature was mapped in this segment via a contin-
uous pullback (0,3mm/sec). A 3.0/18mm Freedom stent (Global Therapeutics)
was implanted in this area, and temperature was re-scanned. Then, pigs were
randomized in two groups: group A to be re-scanned after 5 days and then sac-
rificed, and group B to be re-scanned after 8 days and then sacrificed. Histology
and local macrophage concentration was studied in all cases.
Results: The temperature of the arterial wall before the stent placement was
equal to the adjucent areas. Immediately after stent placement, the stented
area had slightly lower temperature than the adjucent areas (DT=0,07°C
p<0,01). 5 Days after the implantation, the stented area was significantly hot-

ter than the adjucent areas (DT=0,169°C p=0,002); histological examination
showed the highest macrophage concentration at the place of the stent. At the
ninth day these temperature differences were reduced to non-significant levels
(DT=0,002°C p=NS), and macrophage population was significantly lower.
Conclusions: Due to post-stent arterial wall inflammation, stented arterial seg-
ments show higher temperature around 5 days after implantation, while after 8
days these findings are back to almost normal levels.

DRUG EFFECTS IN EXPERIMENTAL HEART FAILURE

1966 Molecular and morphological effects of clenbuterol on
neonatal rat cardiac myocytes in culture

P.K. Bhaysart, L.E. Felkin 1 , P.J.R. Barton 1 , M.H. Yacoub 2 . 1 Imperial College,
Faculty of Medicine, London, United Kingdom; 'Heart Science Centre,
Harefield, United Kingdom

Background: Optimal recovery from heart failure may require both reverse re-
modelling and the induction of physiological hypertrophy. We have previously
demonstrated that treatment of rats with the beta2-adrenergic agonist clen-
buterol results in a 20% increase in LV mass with normal systolic isovolumic pa-
rameters and diastolic function. This is accompanied by a 2-fold increase in the
expression of atrial natriuretic peptide (ANP) but without changes in gene ex-
pression indicative of pathological hypertrophy. For these reasons clenbuterol
is regarded as inducing physiological hypertrophy in vivo. However, it remained
to be determined whether this is a direct action of clenbuterol on cardiac my-
ocytes. The aim of this study was therefore to determine the molecular and
morphological effects of clenbuterol on cardiac myocytes in culture.
Methods: A model system using neonatal rat cardiac myocytes in culture,
where the cells are treated with clenbuterol (10µM) or the pathological hyper-
trophic agonist phenylepherine (PE; 10µM), has been developed. 48 hours af-
ter stimulation myocytes were examined under microscope for evidence of mor-
phological change and real-time quantitative PCR (TaqMan) was used to deter-
mine expression of genes associated with cardiac hypertrophy. Namely, ANP,
brain natriuretic peptide (BNP), alpha and beta myosin heavy chains (MHC),
sarcoplasmic reticulum calcium ATPase (SERCA2A) and the glucose trans-
porter GLUT1.
Results: Both clenbuterol and PE induced physical hypertrophy of the cardiac
myocytes (1.75 fold increase in surface area as compared to untreated controls,
p<0.05; N=3) and two fold increase in the expression of both ANP and BNP
(p<0.001 vs control; N=5). Treatment with PE resulted in a two-fold induction
of GLUT1 (p<0.001 vs control; N=4) and a three-fold induction of beta MHC
(p<0.001 vs control; N=5) indicative of a pathological response. In contrast,
clenbuterol did not induce any change in expression of alpha or beta MHCs,
SERCA2A or GLUT1 (N=4).
Conclusion: We demonstrate that clenbuterol has a direct effect on cardiac
myocytes which results in "phyiological" hypertrophic growth. Future studies
will investigate the signal transduction pathways invoked during this response.

5-days after stenting.
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1967 MCP-1 expression in spontanenous hypertensive rats
correlates with blood pressure reduction by
angiotensin receptor blockade

T.M. Behr', S.S. Nerurkar 2 , F.C. Baronet, M. Berova', R.W. Coatney 2 ,

R.N. Willette 2 , C.E. Angermann 1 , J.D. Sackner-Bernstein 3 .'Medizinische
Poliklinik, Kardiologie Abt., Wurzburg, Germany,. 2GlaxoSmithKline,
Cardiovascular Pharmacology Dept., King of Prussia, United States of
America; 3St. Luke's and Roosevelt Hospital, Dept. of Cardiology, New York
NY United States of America

Neurohormonal and cytokine activation occur early in the development of heart
failure (HF), yet the potential for these two systems to interact is incompletely
defined. Prior studies have shown that in vascular tissues angiotensin II (All)
can upregulate expression of MCP-1, a potent chemoattractant for monocytes,
macrophages and lymphocytes. The aim of this study was to establish whether
All antagonism influences MCP-1 expression in myocardium of an animal
model of HF (spontaneous hypertensive rats-stroke prone - SHR-SP)
Methods: SHR-SP were randomly assigned to either standard rat chow (SRC),
high salt/fat diet (SFD) or SFD with eprosartan (SFD-E), an All types recep-
tor antagonist, via osmotic minipump (25mg/kg/day) for 28 weeks. MCP-1 lev-
els were determined by quantitative TaqMan real-time PCR, ELISA and im-
munohistochemistry. Macrophage infiltration into myocardium was quantified
immunohistochemically as the total area and number (no) of macrophages per
eyefield at 100x magnification. Echocardiography was done for cardiac func-
tion.
Results: See table.

SRC	 SFD	 SFD-E

Mortality at 28 weeks 0% 90% 0%
MCP-1mRNA (copies of mRNA/ng total RNA) 994±140 4169±739* 2696±511#

MCP-1 protein (ng/mg total protein) 76±3 163±33*" 71±5
Macrophage area (mmz/eyefield) 2637±243 5387±700" 1363±331##
Macrophage no 44±4 91±12 23±6
Cardiac output (ml/min) 149±1.2 108.9±9.9" 162.8±5.6

(#p<0.05 vs. SRC), ('p<0.01 vs. SRC), ("*p<0.05 vs. SRC and SFD-E), (##p<0.05 compared
to SRC and p<0.001 compared to SFD), (**'p<0.01 compared to SRC)

Conclusions: MCP-1 was significantly upregulated in this model of HF, and
was associated with immune cell infiltration, ventricular dysfunction and dis-
ease progression. All antagonism blunted MCP-1 expression, macrophage in-
filtration and significantly reduced mortality suggesting a key role for MCP-1
in the mechanism of action of eprosartan. MCP-1 appears to be an important
therapeutic target in HE

1968 Eplerenone, a novel aldosterone receptor antagonist,
prevents progressive left ventricular dysfunction and
remodelling in dogs with heart failure

H.N. Sabbah, G. Suzuki, H. Morita, V.G. Sharov, A. Todor, S. Goldstein. Henry
Ford Health System, Detroit MI, United States of America

Background: Blockade of aldosterone receptors with spironolactone has been
shown to improve survival and reduce morbidity in patients with CHF In the
RALES (Randomized Aldactone Evaluation Study) trial, spironolactone was as-
sociated with considerable side effects namely, gynecomastia or breast pain in
10% of patients. Eplerenone (EPL) is a novel aldosterone receptor antagonist
that is devoid of these side effects. In this study, we examined the effects of
EPL on the progression of LV dysfunction and remodeling in dogs with chronic
heart failure (LV ejection fraction 30% to 40%) produced by multiple sequential
intracoronary microembolizations.
Methods: Two weeks after the last microembolization, dogs were randomized
to 3 months therapy with oral EPL (10 mg/kg twice daily, n=7) or to no therapy
at all (Control, n=7). LV ejection fraction (EF), LV end-diastolic volume (EDV),
LV end-systolic volume (ESV), LV end-diastolic wall stress (EDWS), and time
constant of LV isovolumic relaxation (Tau) were measured before (PRE) and
after 3 months of therapy (POST). Treatment effect was based on a comparison
of the change in each hemodynamic parameter from PRE to POST between the
two groups. Volume fraction of replacement fibrosis (VFRF), volume fraction of
interstitial fibrosis (VFIF) and myocyte cross-sectional area (MCSA), an index
of myocyte hypertrophy, were measured from LV tissue sections obtained at
sacrifice.
Results: Compared to control, EPL prevented the progressive decline in EF
(-7+1 vs 0±1, P<0.001) and the progressive increase in EDV (6±1 vs -1+2
ml, P<0.003) and ESV (9±1 vs -1±2 ml, P<0.001). Compared to control, EPL
also decreased EDWS (14±5 vs -25±5 g/cm 2 , P<0.001) and Tau (6±1 vs. -
5±2 msec, P<0.002). Dogs treated with EPL showed a 34% reduction in VFRF,
a 37% reduction in VFIF and a 28% reduction of MCSA compared to control
(P<0.05).
Conclusion: In dogs with HF, chronic therapy with EPL prevented progressive
LV systolic and diastolic dysfunction and attenuated LV remodeling. These find-
ings indicate that EPL may be useful in the long-term treatment of chronic HE

1969 Long-term heart rate reduction induced by the If
current inhibitor ivabradine improves cardiac function
and structure in rats with heart failure

P. Mulder', S. Barbier' , V. Richard', J.P. Henry', F. Lallemand' ,
F. Mahlberg-Gaudin 2 , G. Lerebours 2 , C. Thuillez'. 1 UFRMedecine et
Pharmacie, INSERM E9920, Rouen, France; 21RIS, Paris, France

Heart rate reduction (HRR) could be beneficial in congestive heart failure
(CHF), since it improves left ventricular (LV) filling and reduces myocardial 02
consumption. However, the effects of selective long-term HRR in CHF are un-
known. Thus, we assessed, in a rat model of CHF (coronary ligation), the ef-
fects of long-term HRR induced by the selective If current inhibitor ivabradine
(10 mg/kg/day as food admix for 3 months starting 7 days after ligation) at
the end of the 3 month treatment period and again 3 days after treatment in-
terruption. The table shows heart rate (HR, beats/min), LV systolic pressure
(LVSP, mmHg), LV end-diastolic pressure (LVEDP, mmHg), LV dP/dtmax (103

mmHg/sec) as well as LV end-diastolic and end-systolic diameters (LVEDD and
LVESD, mm), stroke volume (SV, ml/beat) and cardiac output (CO, ml/min) de-
termined in anesthetized rats, using a Millar micro-tip and an echocardiograph
(ATL, HDI 5000). After 3 months of treatment, ivabradine decreased LV colla-
gen density (control: 3.4±0.1; ivabradine: 2.9+0.1%; p<0.05) and increased
myocardial capillary density (control: 85±6; ivabradine: 103±4 capillaries per
field; p<0.05).

Group	 HR	 LVSP LVEDP LVdP/dt LVEDD LVESD	 SV	 Co

1	 385±13 133±5 16.8±3.7 7.0±0.5 10.5±0.1 9.4±0.2 0.41±0.03	 157±9
2	 299±8' 133±7 11.5±4.1 7,6±0.4 10.9±0.2' 8.9±0.3' 0.49±0.03' 162±13
3	 388±13t 135±9 20.0±4.1 6.9±0.8 10.7±0.2 8.9±0.2" 0.49±0.02' 177t1O't

Group 1: CHF control; Group 2: CHF + ivabradine; Group 3: CHF after interruption.': p< 0.05
vs. control; t: p<0.05 vs. ivabradine

In conclusion, in a model of CHF, long-term selective HRR by the If current
inhibitor ivabradine improves left ventricular function and increases stroke vol-
ume, resulting, despite the HRR, in a preserved cardiac output. This improve-
ment of cardiac function is related to the HRR itself, but also to the modifica-
tions of LV structure and/or myocytes properties as a consequence of long-term
HRR, since the improvement of cardiac function persists after interruption of the
treatment.

1970 Effect of different antiadrenergic interventions on the
baroreceptor-heart rate reflex in post-myocardial
infarction heart failure rats

L. Mircoli', L. Fedele 2 , M. Benetti 2 , A. Radaelli 3 , A.U. Ferrari 2 . I IRCCS
Ospedale Maggiore, Divisione di Cardiologia, Milano, Italy; 2Centro Fisiologia
Clinica Ipertensione, Dipt Med., Prev. a Biotecnol. Sanit., Milano, Italy; 3 Div
Cardioriabilitazione, Az Osp Vimercate, Seregno, Seregno, Italy

Congestive heart failure (CHF) is characterized by sympathetic overactivity
and by an impaired baroreceptor-heart rate reflex (BR-HR). To clarify whether
the former alteration plays a causative role on the latter, we examined the
effects on the BR-HR of chemical sympathecomy and chronic or acute fs-
adrenoceptor blockade. CHF developed within 4 weeks of an anterior MI (left
anterior descending coronary artery ligation under ether anesthesia in 8 week-
old Sprague-Dawley rats, Lig). Lig rats were treated as follows: i) vehicle (Veh-
Lig, n=10); ii) chemical sympathectomy by 6-hydroxydopamine, 100 mg kg'' i.p.
twice weekly (Sx-Lig, n=11); iii) chronic beta-blockade by oral propranolol, 30
mg kg day - ' (Pro-ch-Lig, n=6); iiii) acute fs-blockade (vehicle alone for 4 weeks
and iv Pro, 1 mg kg', just before baroreflex testing (Pro-ac-Lig, n=6). Concur-
rent sham-ligated rats were studied and assigned to vehicle (Veh-Sham, n=10)
or 6-hydroxydopamine (Sx-Sham, n=8) treatment. Left ventricular end-diastolic
(LVED) dimension was measured by ecocardiography. BR-HR was evaluated
by the extent of the bradycardic responses to graded bolus injections phenyle-
phrine in the conscious, chronically instrumented rat. Sympathetic activity was
estimated by plasma norepinephrine (NE, by HPLC). LVED dimensions were
normal (<7 mm) in all sham-operated rats whereas they were increased (>9.5
mm) in all ligated rats. All groups had similar systemic arterial pressure (sys-
tolic range 110-130 mmHg) and heart rate (range 340-380 b min -1 ) with the
exception of the propranolol-treated rats which as expected were moderately
bradycardic (305±12 b min - ', pooled Pro-ch and Pro-ac rats, p<0.05 vs all
other groups). Plasma NE was similar in all groups (range 150-200 pg ml - ') ex-
cept in Veh-Lig rats in which it was significantly elevated to 320±35 pg ml -1 .

Baroreflex-sensitivity (expressed in b min' mmHg') was 1.21±0.2 in Veh-
Sham rats and was significantly elevated by sympathectomy alone (2.25±0.9
in Sx-Sham rats, p<0.01 vs Veh-Sham); it was drastically reduced by CHF
with intact sympathetics (0.38±0.2 in Veh-Lig rats) but was distinctly preserved
by CHF plus sympathectomy (1.99±0.9 in Sx-Lig rats). At variance with sym-
pathectomy, chronic p-blockade only partially preserved baroreflex sensitivity
(0.81±0.3 b min' {mmHg' in Pro-ch-Lig rats, p<0.05 vs Veh-Lig) whereas
acute p-blockade had no effects (0.40±0.2 b min - ' mmHg - ' in Pro-ac-Lig rats).
Thus sympathetcomy but not n-blockade can virtually entirely prevent the CHF-
related impairment of the baroreceptor-heart rate reflex.
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1971 Cytosolic Cat and force in femoral small resistance
arteries from rats with congestive heart failure. Effect
of exogenous noradrenaline

S. Trautner', O. Amtorp 2 , S. Boesgaard 3 , S. Haunse 3 , M. Sheykhzade 4 .

1 Rigshospitalet, Cardiovascular Research Unit, Copenhagen, Denmark;
2Gentofte County Hospital, Department of Cardiology, Copenhagen,
Denmark; 3 Rigshospitalet, Department of Cardiology, Copenhagen, Denmark;
4 The Royal Danish School of Pharmacy, Department of Pharmacology,
Copenhagen, Denmark

In congestive heart failure (CHF), vasomotor drive to systemic resistance ves-
sels is increased. Postganglionic sympathetic nerves release noradrenaline
(NA), which binds to alpha-adrenergic receptors in the cell membrane of vas-
cular smooth muscle cells (VSMC). This initiates a rise in intracellular Cat*
([Ca2'];) and VSMC contraction. We evaluated the relationship between [Ca 2 ];
and vasoconstriction in six rats with chronic left ventricular myocardial infarction
(MI), and six sham operated (SO) rats. Nine weeks post-MI, [Ca 2*];/tension re-
lationships were determined during cumulative administration of NA (10 -9 - 10-^
M) to isolated femoral resistance arteries. We simultaneously recorded isomet-
ric tension development and [Ca2*]1, using the FURA-2 method. The CHF rats
had infarctions of 48,5 ± 3,5% of the left ventricular internal circumference,
measured on cross sections at papillary muscle level. CHF rats showed a 30%
increase in ventricular mass (0,29 ± 0,02% of body weight ((BW)) versus 0,23
± 0,01% in SO rats, p<0,01) and a 2,5 times increase in lung weight (0,76 ±
0,06% of BW versus 0,31 ± 0,02% in SO rats, p<0,001). No differences were
found in baseline [Ca2+]; between CHF (49 ± 8 nM) and SO rats (48 ±4 nM),
nor in the maximum increase in [Ca2+]; (199 ± 24 nM vs. 167 ± 29 nM in SO
rats) or in maximum tension induced by NA (6.01 ± 1.03 N/m vs. 6.27 ± 1.29
N/m in SO rats). See figure. The present data do not support the hypothesis
that either baseline [Ca2*]; or the rise in [Ca2`]; in response to exogenous NA
are altered in resistance arteries of CHF rats compared to those of sham op-
erated rats. These findings suggest that elevation in [Ca2+]; at a given level
of alpha-adrenergic stimulation does not contribute to the increased peripheral
resistance in CHF.

NON-LIPID-LOWERING EFFECTS OF STATINS

1972 Statin treatment is associated with reduced heat
release from human atherosclerotic plaques in patients
with coronary artery disease

K. Toutouzas, C. Stefanadis, E. Tsiamis, S. Vaina, M. Vavouranakis,
I. Kallikazaros, C. Pitsavos, P. Toutouzas. Hippokration Hospital, Dept of
Cardiology, Athens, Greece

Background: Heat released from atherosclerotic plaques as a result of the
local inflammatory process, may be measured in vivo by a thermography
catheter. Statins seem to have antinflammatory effect which results in plaque
stabilization. The aim of this study was to investigate the effect of statins on
plaque temperature.
Methods: The study population included 72 patients (pts): 21 with effort angina
(EA), 32 with unstable angina (UA) and 19 with acute myocardial infarction
(AMI). Among the study group 37 pts received statins for more than 4 weeks
and 35 pts were not receiving statins. We measured temperature difference
(TD) between the atherosclerotic plaque and the proximal vessel wall (back-
ground temperature) with a thermography catheter, which has been designed
and developed in our Institution.
Results: The statistical analysis showed that the mean value of TD was higher
in the untreated group compared to the treated, with statin, group (0.56 ±
0.30°C vs. 0.29 ± 0.12°C, p < 0.01). Moreover, a progressive increase of TD
by type of clinical syndrome was observed in both groups of the study (statin
group; EA: 0.24 t 0.15°C, UA: 0.26 ± 0.26°C, AMI: 0.40 ± 0.28°C, vs untreated
group; EA: 0.41 f 0.26°C, UA: 0.44 ± 0.28°C, AMI: 0.84 ± 0.52°C, p < 0.05).
Multivariate analysis showed that treatment with statins was an independent
factor for temperature variation, after taking into account the effect of clinical
syndrome (p < 0.05).
Conclusions: Pts under treatment with statins have reduced heat production
from the culprit coronary lesion. Thus, statins may have a favorable effect on
plaque stabilization. This may be due to an additional anti-inflammatory effect
of statins, beyond lipid lowering.

1973 Lovastatin inhibits metalloproteinase secretion by
plaque resident cells via a prenylation dependent
mechanism-a plaque stabilising effect

A J. Chase, Z. Luan, A C. Newby. Bristol Heart Institute, University of Bristol,
Bristol, United Kingdom

Large clinical trials with HMG-CoA reductase inhibitors (statins) reveal early
beneficial effects on cardiac events that are unrelated to angiographically de-
fined regression. This suggests statins may directly affect plaque stability. Re-

cent evidence shows statins reduce production of matrix metalloproteinases
(MMPs). Such an effect would tend to preserve plaque collagen content and di-
rectly promote plaque stability. We investigated the effect of lovastatin on MMP
secretion by vascular smooth muscle cells and foam cells, together the most
important source of plaque MMPs.
Methods/Results: Rabbit vascular smooth muscle cells (VSMCs) were gener-
ated from aortic medial explants. Rabbit granuloma macrophages were recov-
ered from subcutaneous polyurethane sponges in New Zealand White rabbits
fed on a 1% cholesterol diet for 5 weeks. Cultured SMCs and foam cells were
treated with different doses of lovastatin and MMP-1 and 3 secretion assessed
by western blotting and MMP-9 by gelatin zymography. Lovastatin inhibited se-
cretion of all 3 MMPs in a dose dependent fashion, (Fig.1 B). This inhibition was
reversed by exogenous mevalonate (meva) and geranylgeranyl-pyrophsphate
(ggpp) but not squalene (squ) thus implicating isoprenoid synthesis depen-
dence (Fig.1B,C). Lovastatin did not reduce MMP-1, -3, -9 or Tissue Inhibitor
of MMPs (TIMP)-1 and —2 mRNA levels when investigated by RT-PCR.

Conclusion: Lovastatin inhibits metalloproteinase secretion by SMCs and
foam cells via a prenylation dependent mechanism implicating the rho GT-
Pases. This lipid-lowering indepent effect of statins may underly their plaque
stabilising properties and reduce clinical events.

1974 Atorvastatin decreases Vascular Endothelial Growth
Factor (VEGF) — Involvement of inhibited AP-1 and
HIF-1 expression

H. Alber', W. Dichtll, J. Dulak 2 , M. Frick, S.P. Schwarzacher',
O. Pachinger l, F.F. Weidinger' . ' University of Innsbruck, Department of
Cardiology, Innsbruck, Austria; 2 lnstitute of Molecular Biology, Department of
Cell Biochemistry, Krakow, Poland

Background: VEGF is suggested to be involved in atherosclerotic plaque
growth by inducing neovascularization. HMG-CoA reductase inhibitors (statins)
seem to have atheroprotective effects beyond their lipid-lowering properties.
The aim of this study was to test the influence of atorvastatin (atv) on VEGF
synthesis and transcription factors (AP-1, HIF-1) involved in VEGF gene ex-
pression.
Materials and Methods: Human endothelial (EC) and smooth muscle cells
(SMC) were treated with different concentrations of atv (1-10µM). VEGF pro-
tein and VEGF mRNA (in EC) were assessed by ELISA and Northern Blotting,
respectively. AP-1 and HIF-1 DNAJbinding was determined by EMSA. VEGF
plasma levels were measured in 14 patients with coronary artery disease (CAD
pts) before and after 2 months of atv therapy (20mg/d).
Results: Atv (1, 3 and 10 u,M) treatment resulted in a significant decrease of
VEGF release in SMC (59.0±10.4%, 58.4±7.3%, 64.9±5.3% of control cells;
p<0.0005), which was similarly observed for EC. This reduction of VEGF pro-
tein was associated with a significantly attenuated activity of the transcription
factors AP-1 and HIF-1 and with a diminished expression of VEGF mRNA (see
figure). Furthermore, atv therapy reduced VEGF plasma levels in CAD pts (from
31.1±6.1 to 19.0±3.6 pg/mL; p<0.05). Similar results were obtained with sim-
vastatin and lovastatin.

Conclusion: Assuming VEGF to contribute to plaque neovascularization and
progression, the observed reduction of VEGF, possibly due to an inhibited AP-1
and HIF-1 expression, may represent a novel beneficial effect of statins.
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1975 Atorvastatin decreases platelet superoxide anion
production in hypercholesterolemic patients

V. Sanguigni 1, P. Pignatelli 2 , D. Caccese 3 , F. Pulcinelli 2 , F. De Vito 3 ,

R. Lauro 3 , F. Violi 4 . 'University of Rome Tor Vergata, Internal Medicine,
Rome, Italy; 2 University of Rome La Sapienza, Experimental Medicine, Rome,
Italy; 3 University of Roma Tor Vergata, Internal Medcine, Rome, Italy;
°University of Rome La Sapienza, Internal Medicine, Rome, Italy

Background: Experimental studies have demonstrated that hypercholes-
terolemia is associated with enhanced cellular production of superoxide anion
(02-). The aim of this study was to assess whether the same phenomenon
occurs in humans, too.
Methods: The study was divided in three parts. In the first part of the study
we compared 28 patients with polygenic hypercholesterolemia and 25 sex-
and-age matched normocholesterolemic subjects. In the second part 21 out
of the 28 hypercholesterolemic patients were given atorvastatin 10 mg/day
for 8 weeks. Lipid profile and platelet 02- release were measured at base-
line and after atorvastatin. In the third part of the study, in order to assess
the mechanism by which LDL cholesterol interferes with platelet production of
02-, human platelets were incubated with LDL cholesterol in the presence of
either an inhibitor of the phospholipaseA2 enzyme, AACOCF3, or an inhibitor
of NADH/NADPH oxidases, DPI.02- was determined by chemiluminescience
using a Bio-Orbit 1251. Platelet aggregation was analized following the Born
method.
Results: Platelet formation of 02- was significantly higher in patients(2.11
nmoles/3x108 pits/min) than in controls(1.05 nmoles/3x108 plts/min) (p<
0.001) and significantly related to LDL cholesterol (r=0.88, p< 0.001). In
patients with hypercholesterolemia, 8-week administration of atorvastatin 10
mg daily significantly reduced LDL cholesterol (-35%) and platelet produc-
tion of 02- (-40%). The inhibition of 02- could be explained by atorvastatin
cholesterol-lowering effect only to a certain extent, in that it was observed af-
ter 3 days of atorvastatin treatment only, and was not parallel to cholesterol
reduction. Platelets incubated with LDL cholesterol showed an increased 02-
production, which was significantly inhibited by AACOCF3 (-78%) and DPI (-
56%).
Conclusions: LDL cholesterol increases platelet 02- production by activating
PLA2 and NADH/NADPH enzymes. Inhibition of platelet 02- release by ator-
vastatin is partially related to cholesterol lowering effect, suggesting that other
mechanisms could be responsible for the antioxidant activity of the drug.

1976 HMG-CoA reductase inhibitors promote the
translocation of protein kinase Akt to membrane
domains in endothelial cells

A. Skaletz-Rorowski', M. Lutchman 2 , Y. Kureishi 2 , D.J. Lefer 3 , J.R. Faust 4 ,

K. Walsh 2 . 1 St. Elizabeth's Med Ctr, Univ. Monster, Monster, Germany; 2St.
Elizabeth's Med Ctr, Boston, MA, United States of America; 3Health Sciences
Ctr, Louisiana State University, Shreverport, LA, United States of America;
4 Dept. of Physiology, Tufts University School of Medicine, Boston, MA, United
States of America

Our recent results have shown that the HMG-CoA reductase inhibitors referred
to as statins rapidly activate the protein kinase Akt/PKB in endothelial cells (EC)
and endothelial precursor cells. This promotes EC survival, nitric oxide produc-
tion and differentiation in vitro; cellular responses that contribute to new blood
vessel growth and stabilization of the vascular network. In vivo, simvastatin was
shown to promote collateral and capillary vessel formation in a normocholes-
terolemic rabbit model of vascular insufficiency. Here, we examine whether
statins promote the translocation of Akt to the plasma membrane, an essen-
tial feature of Akt activation that is associated with cellular migration. Bovine
aortic endothelial cells (BAEC) were transfected with an GFP-Akt (green fluo-
rescent protein) fusion cDNA and then treated with statins under different ex-
perimental conditions. Our results show that low doses of simvastatin (0.5µM)
rapidly induce the translocation of Akt to discrete sites in endothelial cell plasma
membrane. Immunofluorescence microscopy images show that GFP-Akt co-
localizes with F-actin-positive, FAK-negative lamellipodia and filopodia, which
are essential structures for cellular migration. Translocation was not observed
when a point mutation was incorporated in the lipid-binding, pleckstrin ho-
mology domain of Akt, demonstrating the specificity of this response. Similar
to observations of GFP-Akt localization in transiently-transfected BAEC, en-
dogenous Akt rapidly translocated to discrete sites at membrane ruffles in the
simvastatin-treated cells (immunodetection of Akt with anti-Aktl antibody).
Low doses of pravastatin also induced Akt translocation to membrane ruffles
and filopodia. Treatment with L-mevalonate (200µM) blocked the translocation
of Akt by simvastatin. Pretreatment with the phosphoinositide 3-kinase (P13-
kinase) inhibitors LY294002 (7.5 µM) and wortmannin (250 nM) also blocked
simvastatin-induced effects on Akt translocation. Finally, our data show that
statin-induced translocation of Akt is a specific effect dependent on endothelial
cells, because neither simvastatin nor pravastatin had a stimulatory effect on
Akt translocation in vascular smooth muscle cells.
The results from this study show that statins induce P13-kinase-dependent
translocation of Akt to membrane structures in migratory cells. These findings,

together with the previous results, suggest a new mechanism that can account
for the ability of statins to improve endothelial cell function and contribute to
new blood vessel growth.

1977 Simvastatin inhibits MMP-9 activity and smooth muscle
cell invasion — Prevention of intimal hyperplasia in
human saphenous vein

K E. Porter', N A. Turner', J. Naik 2 , N J M. London 2. I University of Leeds,
Institute for Cardiovascular Research, Leeds, United Kingdom; 2 University of
Leicester, Department of Surgery, Leicester, United Kingdom

Basement membrane degradation is a prerequisite for smooth muscle cell
(SMC) migration and proliferation in vivo, both of which contribute to the de-
velopment of intimal hyperplasia (IH) in saphenous vein (SV) bypass grafts.
The activity of specific matrix-degrading enzymes produced by the SMC, par-
ticularly the gelatinases (MMP-2 and -9), is essential to these processes. HMG-
CoA reductase inhibitors (statins) are widely prescribed as cholesterol-lowering
drugs but interestingly, also appear to have beneficial effects on vascular SMC
function that are independent of their cholesterol-lowering properties.
In organ cultures of the human long SV obtained from patients undergoing
coronary artery bypass grafting, neointima formation was accompanied by
increased tissue MMP-9 activity, measured by gelatin zymography. Simvas-
tatin (0.5-5 RM), reduced neointimal thickness (P=0.004, n=9) and concomi-
tant MMP-9 activity (P=0.03, n=6). Neointima formation in vein grafts requires
both SMC proliferation and migration (invasion); we have shown previously that
statins inhibit human SV- SMC proliferation. We therefore investigated whether
inhibition of MMP-9 activity by simvastatin could reduce SMC migration through
a basement membrane barrier (i.e. invasion). Using modified Boyden cham-
bers, we investigated the effects of simvastatin on SMC invasion towards a
chemotactic stimulus (10 ng/ml PDGF) over a 24-h period. In this model, SMC
gelatinase activity is essential for basement membrane (Matrigel) degrada-
tion prior to migration. Simvastatin dose-dependently reduced SMC invasion
by 54% (0.5 µM), 69% (1 µM) and 76% (5 RM) of that induced by PDGF alone
(P<0.01, n=5).
Our observations suggest that increased MMP-9 activity contributes to IH in SV
grafts. Simvastatin inhibits this response by reducing MMP-9 activity and SMC
invasion. Inhibition of HMG-CoA reductase by statins results in reduced intra-
cellular production of mevalonate, not only an essential precursor of cholesterol
but also of several isoprenoids that are required for post-translational prenyla-
tion of small G-proteins involved in induction of MMP-9 gene transcription. Thus
statins may be beneficial in the control of vascular disorders characterised by
neointima formation beyond simple reduction of cholesterol.
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1978 Identification of a CETP -haplotype associated with low
CETP and high HDL-C levels

M.W.T. Tanckl, A.H.E.M. Klerkx 2 , J.W. Jukema 3 , P. de Knijff 4 ,
A. H. Zwinderman 1 . 'Academic Medical Center, Clinical Epidemiology &
Biostatistics, Amsterdam, Netherlands; 2Academic Medical Center, Vascular
Medicine, Amsterdam, Netherlands; 3Leiden University Medical Center,
Cardiology, Leiden, Netherlands; 4 Leiden University Medical Center, Human
Genetics, Leiden, Netherlands

Background: The cholesteryl ester transfer protein (CETP) gene is a candi-
date gene for CAD and several common CETP-polymorphisms have been as-
sociated with both CETP and HDL-C levels. To investigate the combined effect
of polymorphisms, haplotype effects can be estimated. In the present study,
CETP-haplotype effects on CETP and HDL-C levels were estimated using a
novel method that also incorporates data of patients with multiple heterozygous
genotypes.
Method: Information on four closely-linked CETP-gene polymorphisms (includ-
ing -629 and TaqIB) and base-line CETP (mean 1.92 ± 0.52 g/I) and HDL-C
(mean 0.92 f 0.22 mmol/I) levels of 884 unrelated male patients with prema-
ture CAD of the REGRESS study was used. Based on the individual genotypes
per locus (0/0, 0/1 and 1/1), haplotype pairs were assigned to each patient. In
case of multiple heterozygous genotypes (49% of the patients), all haplotype
pairs compatible with the genotype were determined and posterior probabilities
were calculated for each pair using Bayes' theorem and estimated haplotype
frequencies. Subsequently, the posterior probabilities were used as weights in
a weighted linear regression model.
Results: Base-line CETP and HDL-C levels were not significantly (P>0.05)
correlated in the REGRESS population. The effects (± SE) of the four most
frequent CETP-haplotypes on base-line CETP and HDL-C concentrations are
shown in the table. The two most frequent haplotypes (0000 and 1 1 1 1) had
significant (P<0.0001) opposite effects on both base-line CETP and HDL-C
concentrations. Furthermore, effects of the least frequent alleles at the different
loci appear to be additive. Homozygous carriers of the 1 11 1 haplotype are
expected to have a 15% lower CETP concentration and a 9% higher HDL-C
concentration compared to 0 0 0 0 homozygotes.

Haplotype effects

Haplotype Frequency CETP increase (gA) (SE) HDL-C increase (mmolA) (SE)

0 0 0 0 53.6% 0.070 (0.015) -0.020 (0.006)
1 1	 1	 1 27.3% -0.080 (0.021) 0.018 (0.008)
0 1 1 1 9.9% 0.000 (0.029) 0.006 (0.010)
0100 4.6 % -0.013 (0.032) 0.000 (0.011)

Conclusion: The common 1 1 1 1 haplotype is independently associated with
lower CETP and higher HDL-C concentrations in males with premature CAD.

1979 Haplotype analysis of CETP gene polymorphisms in
relation with coronary artery disease, HDL-cholesterol
and CETP activity in the AtheroGene study

D. tregouet', S. Blankenbergz, 0. Poirierl, C. Bickel', H.J. Rupprecht 2 ,
J. Meyer 2 , F. Cambien 1 , L. Tiret 1 on behalf of AtheroGene Group. IINSERM
U525, Faculte de Medecine Pitie-Salpetriere, Paris Cedex, France; 2Johannes
Gutenberg University, Department of Medicine II, Mainz, Germany

By catalizing transfer of cholesteryl ester from the core of HDL molecules to
apoB containing lipoproteins, in exchange of triglycerides, the cholesteryl ester
transfer protein (CETP) plays a key role in the pathogenesis of atherosclerosis.
We investigated the relative contribution of CETP gene polymorphisms to the
variability of CETP activity and HDL-cholesterol (HDLc) levels as well as their
relation to coronary artery disease (CAD). The sample consisted of 1002 pa-
tients with documented CAD and 471 controls subjects. Five polymorphisms of
the CETP gene were genotyped, one in the promoter region (G-629A), one in
intron 1 (TaqIB) and three in the coding sequence (A373P, 1405V and R451Q).
CETP levels were lower in cases than in controls (38.0 vs 48.8; p<10-4 ) as
were HDLc levels (47.6 vs 59.0; p<10 -4 ). By univariate analysis, all polymor-
phisms were associated with CETP activity, explaining from 1.1% to 2.3% of
the CETP variability. All polymorphisms were also associated with HDLc lev-
els, explaining from 0.5% to 1% of the HDLc variability. Genotype effects were
homogeneous in cases and controls. The -629A allele, which was associated
with higher HDLc, tended to be less frequent in cases than in controls (0.44 vs
0.40; p =0.064). Allele frequencies of the other polymorphisms did not signifi-
cantly differ between the two groups. Since these five polymorphisms were in
strong linkage disequilibrium one with each other, an haplotype analysis was
performed to better characterize the own contribution of each of them. The
haplotype frequency distribution slightly differed between cases and controls
(p = 0.044). The haplotype analysis revealed that the -629A and 405V alle-
les were independently associated with decreased CETP activity. Besides, the
A373P polymorphism was shown to interact with the G-629A polymorphism on

CETP activity (p = 0.014). The TaqIB and R451 Q polymorphisms did not inde-
pendently influence CETP activity. Jointly, haplotypes combining the G-629A,
A373P and 1405V polymorphisms explained 6% of the variability of CETP ac-
tivity. A similar haplotype analysis on HDLc levels revealed that the -629A and
405V alleles were independently associated with increased HDLc levels and
jointly explained 2.4% of HDLc variability. None of the other polymorphisms
influenced HDL levels. After adjusting for HDLc levels, haplotype frequencies
no longer differed between cases and controls (p = 0.13). In conclusion, haplo-
type analysis showed that several polymorphisms of the CETP gene influenced
CETP activity and HDLG levels. The association of polymorphisms with CAD
seemed to be mediated by HDLc.

1980 ApoE genotype predicts 90-day and 5-year mortality in
male, but not in female, survivors of acute myocardial
infarction

K. Hruska l , G. Eggertsen 2 , L. Berglund 2 , S. Ahnve 1 . 1 Karolinska Institute,
Dept of Public Health Sciences, Stockholm, Sweden; 2Karolinska Institute,
Dept of Clinical Chemistry, Huddinge, Sweden

Background: Coronary heart disease (CHD) is caused by a combination of
genetic and environmental factors. The ApoE gene polymorphism is known to
influence the risk of dying of CHD and appears to play a major role in this
interaction. We studied whether ApoE genotype could predict short- and long-
term mortality after an acute myocardial infarction (AMI)
Methods: 359 patients (253 men and 106 women) with AMI, consecutively
admitted to the coronary care unit, were followed for approximately five years
(range 3,8-5,6 years). No exclusion criteria were used. The mean age at the
time of inclusion for men was 65,9 years (±12,7 SD, range 34-92) and for
women 73,7 (±9,5 SD, range 41-91). ApoE genotype and lipid status were
determined and subjects were classified as carriers or non-carriers of the e4
allele.
Results: Apart from lower HDL levels in male e4-carriers, there were no sig-
nificant serum lipid concentration differencence depending on ApoE genotype.
We found a markedly increased mortality in e4-carrying men, with a hazard ra-
tio (HR) of 1,7. The difference was most pronounced during the first 90 days,
with a 20,3% mortality among e4-carriers compared to only 8,5% for non e4-
carriers (p=0,01). For men in the upper age quartile (>74 years) the deleterious
effect of the e4 allele was most obvious, with an adjusted HR of 5,8, for the five
year-follow-up. In women apoE genotype had no predictive value on mortality.

Kaplan-Meier graph of survival, men.

Conclusion: The ApoE e4 allele is an important mortality risk factor after AMI
in men. The negative impact of the.e4 allele seems to be even higher in men
over 74 years. The markedly higher risk during the first 90 days may indicate
that the ApoE polymorphism affects the stability of the atherosclerotic plaque,
making carriers more susceptible to new events.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



374	 Genetics in atherosclerosis

1981 Polymorphisms of the angiotensin-converting enzyme
and interleukin-6 genes interact on long-term
prognosis of patients with coronary artery disease

S. Blankenberg', O. Poirier 2 , H.J. Rupprecht 1 , V. Nicaud 2 , C. Bickel',
F. Cambien 2 , J. Meyer', L. tiret 2 on behalf of the AtheroGene Group.
'Johannes Gutenberg University, Department of Medicine II, Mainz, Germany;
2 INSERM, U525, Paris, France

An I/D polymorphism of the angiotensin-converting enzyme (ACE) gene, which
influences plasma and tissue ACE levels, has been reported to be associated
with an increased risk of acute coronary syndrome. We investigated the po-
tential association of the ACE I/D polymorphism with long-term prognosis in
patients with coronary artery disease (CAD). Since angiotensin II is known to
stimulate cellular production of interleukin-6 (IL-6), we also evaluated whether
the ACE I/O and the IL6/G-174C polymorphisms might interact to modulate the
risk of future cardiac event. The cohort included 1221 patients with proven CAD
prospectively followed up during a mean period of 3.4 (maximum 5.2) years.
Follow-up information was obtained about death from cardiac causes (n = 83),
death from non cardiac causes (n = 33) and non fatal myocardial infarction (n
= 51). The ACE/DD genotype (n = 367) was associated with an increased risk
of future cardiac event (fatal or non fatal) (HRR, 95% Cl = 1.44, 1.02-2.05), but
did not influence non-cardiac mortality (HRR = 0.65, 0.28-1.49).
There was an interaction between the ACE I/D and the IL6/G-174C polymor-
phisms on the risk of future cardiac event. The ACE/DD genotype had no sig-
nificant effect on risk in subjects with the IL6/GG or GC genotype, whereas in
subjects with the IL6/CC genotype, the ACE/DD genotype was associated with
a 4-fold increased risk (HRR = 4.26, 1.97-9.23). The interaction was present
both in patients with stable angina or acute coronary syndrome at inclusion, and
whether or not patients received treatment by beta-blockers or ACE-inhibitors.
The ACE I/D polymorphism did not influence serum IL-6 levels, neither directly
nor by interacting with the IL-6 polymorphism. This suggests that the interaction
between the two polymorphisms might be mediated by a local co-expression of
ACE and IL-6 within atherosclerotic plaques. In a sub-sample of 768 patients
(63%) in whom ejection fraction (EF) was measured, the two polymorphisms
appeared to interact on EF, the ACE/DD genotype having opposite effects on
EF according to the IL6 genotype (EF = 61.1% in (GG+GC)/(II+ID), 65% in
(GG+GC)/DD, 65.5% in CC/(II+ID) and 58.4% in CC/DD subjects, p = 0.0003
for interaction).
In conclusion, the IL6/G-1 74C and ACE I/D polymorphisms appear to interact
on the long-term prognosis of patients with documented CAD, patients com-
bining the IL6/CC and ACE/DD genotypes having the worst prognosis. This
interaction is consistent with the notion that angiotensin II may contribute to the
development of acute coronary syndromes through an inflammation-mediated
process.

1982 The RANTES chemokine-403A polymorphism is
associated with an increased risk of coronary artery
disease and venous thrombo-embolism

E. Simeoni 1 , M.M. Hoffmann', S. Fleury', W. Marz 2 , G. Vassalli'.'CHUV,
Cardiology, Lausanne, Switzerland; 2Albert-Ludwigs University, Clinical
Chemistry, Freiburg, Germany

Circulating platelets and chemoattractant cytokines (= chemokines) such as
RANTES (Regulated on Activation, Normal T-cell Expressed and Secreted)
play a major role in the activation of monocytes and endothelium, as well as in
the recruitment of leukocytes into atherosclerotic plaques. RANTES deposition
by platelets trigger monocyte arrest on inflamed and atherosclerotic endothe-
lium. Therefore, RANTES may play an important role in the pathogenesis both
of atherosclerosis and thrombosis. The -403A polymorphism in the RANTES
promoter results in a new consensus binding site for GATA transcription factors
and a —8-fold increase in transcriptional activity. In the present study, we have
tested the hypothesis that this polymorphism is associated with an increased
risk both of coronary artery disease (CAD) and of venous thrombo-embolism
(VTE). Because smoking alters platelet function, analysis was carried out in
smokers and non-smokers.
Methods: Patients (pts.; n = 3,194) underwent coronary angiography because
of stable angina or atypical chest pain. Genotyping was done by RFLP-PCR.
Statistical analysis was done by the Fisher-exact test; odds ratios (95% CI) are
given.
Results: Based on coronary angiography, pts. were subdivided into a CAD
group (n = 2,689; age: 63.8 ± 10; smokers: n = 1,823) and a control group
(C) with normal coronary arteries (n = 505; age: 56.7 ± 11.9; smokers: n =
237). The RANTES -403A allelic frequency was as follows: CAD = 0.200 vs.
C = 0.172; p = 0.047; OR 1.20 (1.006-1.342). In smokers, the -403A allelic
frequency was as follows: CAD = 0.194 vs. C = 0.152; p = 0.031; OR = 1.35
(1.035-1.755). In the CAD group, a history of VTE was found in 169 pts., but
not in 2,520 pts. (= no-VTE). The -403A allelic frequency was as follows: VTE
= 0.248 vs. no-VTE = 0.196; p = 0.025; OR = 1.35 (1.042-1.535); VTE vs. C:
p = 0.003; OR 1.59 (1.182-2.136). In non-smokers, the -403A allelic frequency
was as follows: VTE = 0.295 vs. no-VTE = 0.205; p = 0.019; OR = 1.63 (1.098-
2.412).

Conclusions: The RANTES -403A polymorphism is associated with an in-
creased risk of coronary artery disease, particularly in smokers. In CAD pa-
tients, this polymorphism is also associated with an increased risk of venous
thrombo-embolism, which is more evident in non-smokers. These results sug-
gest a significant role of RANTES in the pathophysiology both of coronary ar-
teriosclerosis and venous thrombo-embolism, which may be due to enhanced
RANTES expression in atherosclerotic lesions and increased RANTES depo-
sition by activated platelets.

1983 A PPARca gene polymorphism is associated with
myocardial infarction in individuals with positive family
history

C. Hengstenbergt, S.R. Holmer 2 , B. Mayer 2 , J. Erdmann 2 , S. Mitsching 2 ,

H. L6wel 3 , G.A.J. Riegger 2 , H. Schunkert 2 . ' University Hospital Regensburg,
Cardiology, Regensburg, Germany; 2 University of Regensburg, Cardiology
Dept., Regensburg, Germany,. 3GSF Epidemilogy Dept., Munchen, Germany

Peroxisome proliferator-activated receptor a (PPARa) is a transcription factor
involved in lipid metabolism, hemostasis, and inflammation. With respect to
atherosclerosis, PPARa has been involved in expression of VCAM-1, tissue
factor, and IL-6 levels; its role in the pathogenesis of myocardial infarction (MI),
however, is unclear. We therefore investigated the association of a newly iden-
tified polymorphism in intron 7 (C2528G) with MI. To enhance the genetic com-
ponent, we focussed the study on subjects with a positive family history.
Methods: We examined 6380 individuals by complete pheno- and genotyp-
ing. 1) Ml families with at least two affected individuals (index patients suffering
from MI <60 years)[n=968], 2) affected siblings [n=962], 3) non-affected sib-
lings [n=888], 4) married-in spouses from MI families [controls; n=1114]. The
findings in MI families were contrasted to 5) sporadic MI patients [n=582] and
6) participants of a population-based survey [n=1866].
Results: The overall allele frequency was in Hardy-Weinberg equilibrium
but differed markedly between MI family members and married-in spouses
(p<0.0001), but not between sporadic MI cases and survey controls. Between
PPARa genotypes, there was no relevant difference in risk factors, such as
systolic, diastolic blood pressure, cholesterol and its subtractions, in anthro-
pometric or in history data (age at MI, age at inclusion, time between MI and
examination).

Frequency of PPAR genotypes

Population Total n= CC, % CG, % GG, % P vs. controls

Ml index patients 968 80,0 17,6 2,5 <0,0001
affected siblings 962 84,3 13,4 1,1 < 0,0001
non-affected siblings 888 84,7 13,6 1,7 <0,0001
Controls 1114 67,1 29,9 3,1
Sporadic Ml patients 582 69,9 26,3 3,8 n.s.
Survey 1866 68,2 28,5 3,3 n.s.

Conclusion: The PPARa polymorphism is highly significantly associated with
MI in individuals with a strong familial component as compared to both, spo-
radic MI cases, married-in spouses and population-based controls. The high
condensation of potentially pathogenic alleles in individuals with a positive fam-
ily history allows to detect disease-related genetic variants that may escape
detection in an unselected sample.
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1984 Activation of ATP -dependent potassium channels is
trigger but not mediator of ischaemic preconditioning
in pigs

P. Gres, R. Schulz, A. Skyschally, G. Heusch. University of Essen,
Pathophysiology, Essen, Germany

Blockade of ATP-dependent potassium channels (KATP) with glibenclamide
starting before the preconditioning ischemia and continued until the end of the
index ischemia inhibits the reduction of infarct size by ischemic preconditioning
(IP) in pigs (Am J Physiol 267: H1341-H1352, 1994). Studies in isolated buffer-
perfused rabbit hearts suggested that activation of mitochondrial KATP may act
as trigger rather than mediator of IP (Circ Res 87: 460-466, 2000). However,
pigs are much closer to humans with respect to coronary blood flow and infarct
development. Whether activation of KATP acts as trigger or mediator of IP in
pigs in situ, is not yet known.
In 35 enflurane-anesthetized pigs the LAD coronary artery was perfused
from an extracorporal circuit. Subendocardial blood flow (ENDO, ml/min/g,
microspheres) and infarct size (IS, %, TIC) were measured. After 90
min of severe ischemia and 120 min reperfusion IS was 24.2±3.4 [SEM]
(n=7 ENDO:0.045±0.009). IS was reduced to 6.5±5.6 (p<0.05, n=7,
ENDO:0.048±0.026) by IP with one cycle of 10 min ischemia and 15 min
of reperfusion. Glibenclamide given intravenously (0.5 mg/kg as a bolus fol-
lowed by 50Kg/min continuous infusion until the end of the index ischemia) did
not change IS per se (20.0±2.3, n=7, ENDO:0.040±0.006). Whereas gliben-
clamide starting before the preconditioning ischema inhibited the infarct size re-
duction of IP (see above), its application starting just prior to the index ischemia
did not affect infarct size reduction by IP (9.2±5.5, n=7, ENDO:0.045±0.010).
Heart rate, left ventricular pressure and area at risk were comparable among
the groups.
Conclusion: Activation of KATP acts as trigger and not mediator of infarct size
reduction by ischemic preconditioning also in pigs in situ.

1985 Scavenging of free oxyradicals by ascorbic acid
attenuates ischaemic preconditioning in pigs

A. Skyschally, R. Schulz, P. Gres, M. Thielmann, G. Heusch. University of
Essen, Pathophysiology, Essen, Germany

The involvement of free oxyradicals in the signal transduction of ischemic pre-
conditioning has been established in rats and rabbits. Data from larger mam-
mals such as pigs in which the coronary circulation and infarct development are
closer to that in man are lacking. We have therefore investigated the impact of
the natural radical scavenger ascorbic acid on ischemic preconditioning in pigs.
In 32 anesthetized pigs the LAD coronary artery was perfused from an extra-
corporal circuit. Subendocardial blood flow (BF; ml/min/g; radioactive micro-
spheres) and myocardial infarct size (% area at risk; TIC-staining) were deter-
mined.
In animals undergoing 90 min severe ischemia and 120 min reperfusion the in-
farct size averaged 26.9±3.9% (Mean±SEM; n=9; BF:0.048±0.070). Ischemic
preconditioning by 10 min ischemia followed by 15 min reperfusion reduced
infarct size to 6.4±2.4% (n=9; BF: 0.054±0.011; p<0.05).
The infusion of ascorbic acid (i.v.; 2g bolus/maintenance dose 25mg/min until
the end of ischemia) starting 30 min before ischemia had no effect on infarct
size per se (n=5; 24.0±7.7%; BF: 0.053±0.014). The same dosage of ascor-
bic acid given 30 min before the preconditioning ischemia largely abolished
the infarct size reduction by ischemic preconditioning (n=9; 19.1±5.4%; BF:
0.046±0.010).

Group Infarct size Subendocardial blood flow
% Area at risk ml/min/g

I/R (n=9) 25.5 ± 3.8 0.048 ± 0.01
IP+I/R (n=9) 5.2 f 1.7 * 0.057 ± 0.01
A+l/R (n=3) 29.0 f 4.7 0.044 f 0.03
A+IP+l/R (n=9) 19.1 ± 4.0 0.045 + 0.03

We conclude that scavenging of free oxyradicals with ascorbic acid attenuates
the beneficial effect of ischemic preconditioning on infarct size in pigs. There-
fore, free oxyradicals are also involved in the signal transduction cascade of
ischemic preconditioning in pigs. Whether they act as triggers or mediators of
ischemic preconditioning remains to be elucidated.

1986 Not only PKC activation after PC but also duration of
ischaemia that induces myocardial stunning determine
the anti-stunning effects of late PC

Y. Nishino, T. Miura, J. Sakamoto, T. Miki, K. Shimamoto. Sapporo Medical
University, Second Department of Internal Medicine, Sapporo, Japan

In contrast to the effect of ischemic preconditioning (PC) on infarction, the phe-
nomenological features of the late PC effect on myocardial stunning have not
been well characterized. In this study, we assessed the roles of PKC-epsilon (a
key kinase of PC) and the difference in anti-stunning effects of late PC depend-
ing on how myocardial stunning is induced. Methods: Rabbits were chronically
instrumented with a balloon occluder around a circumflex artery and with a
Doppler sensor in the circumflex region to monitor the thickening fraction (TF).
Since post-infarct ventricular remodeling prevents PC from activating PKC-
epsilon (Miki et al. Circulation 2001;104:11-209), we induced ventricular remod-
eling by ligating the left anterior descending artery in some rabbits to use them
as a model of PKC dysfunction. Two weeks after surgery, conscious rabbits un-
derwent either of two ischemia (1)/reperfusion (R) protocols (I/R-1 and I/R-2) on
day 1 and day 2. I/R-1 and I/R-2 consisted of 5 cycles of 5-min I/5-min R and
3 cycles of 8-min 1/5-min R, respectively. In pilot experiments, we confirmed
that I/R-1 and I/R-2 induced the same degrees of severity of stunning despite
the difference in the durations of ischemic episodes. Using separate rabbits,
myocardial tissues were sampled for Western blotting of PKC. Results: Both
I/R-1 and I/R-2 similarly increased the membrane fraction of PKC-epsilon from
52±3% in a non-ischemic condition to 61±3% and 74±3% of the total, respec-
tively (both p<0.05). I/R-1 on day 1 significantly improved recovery from I/R-1
on day 2 (Total deficit of TF during 2-hr reperfusion [defTF] was 45% on day 1
vs. 37% on day 2, p<0.05.), but I/R-2 on day 1 failed to attenuate the stunning
by I/R-2 on day 2 (defTF: 46% on day 1 vs. 44% on day 2, p = ns). I/R-1 on day
1 also failed to attenuate the myocardial stunning induced by I/R-2 on day 2
(defTF: 46% vs. 46%, p = ns). In the rabbits with post-infarct ventricular remod-
eling, PC induced neither PKC-epsilon translocation nor late PC effects (defTF
after I/R-1: 41% on day 1 vs. 39% on day 2). Conclusions: The results support
the notion that PKC-epsilon is necessary for the anti-stunning effect of late PC.
The finding that a modest prolongation of each ischemic episode (i.e., from 5
to 8 min) did not change the severity of myocardial stunning but made the stun-
ning refractory to late PC suggests that late PC primarily enhances tolerance
against ischemic injury rather than reperfusion injury per se.

1987 Additional low dose dobutamine stress imaging is
superior to magnetic resonance scar imaging (late
enhancement) alone for the prediction of functional
recovery

E. Wellnhofer 1 , A. Olariu 1 , A. Wahl 1 , M. Grafe 1 , C. Klein 1 , R. Capalneanu 2 ,

E. Nagel 1 , E. Fleck t . t Deutsches Herzzentrum Berlin, Cardiology, Berlin,
Germany; 2 lnstitutul Inimii, Cardiology, Cluj-Napoca, Romania

Background: Recently, new MR techniques (late enhancement) have been
shown to yield a high value for the prediction of functional recovery of hibernat-
ing myocardium (HM). Other methods (echocardiography [Echo] or magnetic
resonance [MR]) using low dose dobutamine (5-10µg/kg/min) have been suc-
cessfully used in clinical routine for years. The scope of this study was to deter-
mine the additional value of dobutamine stress Echo and MR in relation to late
enhancement for the detection of HJ.'
Methods: In 26 consecutive patients with coronary artery disease (67±8 yrs,
3 female, EF 35±7%, wall motion score index 2.1±0.4), scheduled for revascu-
larisation (PICA 23, CABG 2) wall motion was evaluated semi-quantitatively
(16-segments) by Echo and MR (Philips ACS, NT, 1.5 Tesla) before and 3
months after intervention. MR scar imaging (late enhancement; Gd-DTPA) was
performed before revascularization and the transmural extent of scar was as-
sessed. The analysis was based on 171 segments with wall motion abnormal-
ities at rest.
Results: The majority 89% of the 72 segments with improved wall motion after
revascularization was found in segments with <50% transmural extent of scar.
Subgroup analysis with respect to the transmural extension of scar was per-
formed. The results concerning the additional value of stress imaging by MR or
echo for the diagnosis of HM in these subgroups are summarized in the table.

M_PV+ M_PV- M_LHR M P E_PV+ E_PV- E_LHR E_P N PreV

no scar	 0.74	 0.67	 10.1	 0.001	 0.71	 0.54	 3.7	 0.05 61 0.56
scar<50 %	 0.77	 0.81	 26.9	 <0.001	 0.53	 0.62	 1.1	 n.s. 74 0.43
scar>50% - 0.86 3.7 n.s. - 0.82 3.2 n.s. 36 0.17

M_ MR, E_ echo, PV+ positive predictive value, PV- negative predictive value, LHR likelihood
ratio, P p-values, N number of segments of subgroup, PreV prevalence of HM in subgroups, -'
positive predictive values are not valid as a result of the low prevalence of HM in this subgroup.

Conclusions: Especially in the subgroup of patients with scar < 50% addi-
tional dobutamine stress testing improves predictive value for hibernating my-
ocardium. In this group, stress MR is superior to stress echo. In the subgroup of
patients with scar > 50% of the wall thickness dobutamine stress testing does
not improve diagnosis.
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119881 Assessment of myocardial hibernation in patients with
left ventricular dysfunction, coronary disease and type
II diabetes

M. Pltt ", K. Morita 2 , R.S. Bonser", P.G. Camici 2 , D.P. Dutka". 'Heartlands
Hospital, Department of Cardiology, Bimingham, United Kingdom; 2MRC
Clinical Sciences Centre, NHLI, London, United Kingdom; 3Queen Elizabeth
Hospital, Cardiac Surgery Dept., Birmingham, United Kingdom; 4 University of
Cambridge, Medicine, Cambridge, United Kingdom

A number of techniques delineate hibernating myocardium (HM) including
dobutamine echocardiography (OE) that identifies contractile reserve and
positron emission tomography (PET) that measures myocardial glucose uptake
(MGU) using 18F-fluorodeoxyglucose (FOG). Myocardial insulin resistance is
present in patients with coronary artery disease (CAO) and may be amplified in
those with type II diabetes (OM). The relationship between MGU and inotropic
response to dobutamine in dysfunctional but viable myocardium is unknown in
type II diabetes. We therefore measured MGU and performed OE to assess
myocardial viability in patients with impaired LV function and CAO referred for
bypass surgery (CABG). PET and OE were analysed using a comparable 16
segment LV model. The definitions of viability were MGU >0.25Ilmol/min/g and
improvement in wall motion of > 1 grade at OE. HM was defined by functional
improvement at echocardiography 6 months after CABG.
Patients and Methods: 55 patients (aged 62.0±9.0 yrs, 19 type II OM) with
significant LV dysfunction and multivessel CAO were studied. Baseline LV
ejection fraction (LVEF), resting wall motion score index (WMSI) and WMSI
with dobutamine were similar in non-OM and OM patients (26.7±11.0% vs.
28.2±11.2%, 2.37±0.72 vs.2.24±0.67 and 1.59±0.52 vs.1.51±0.4 respec
tively, all p=ns).
Results: At OE, the number of dysfunctional viable segments per patient was
similar irrespective of OM. However, a MGU of 0.25 Ilmol/min/g identified fewer
segments as viable although patients with type II OM subsequently displayed a
similar improvement in LV function following CABG (table).

No diabetes Type II diabetes P

DVSPET 10.8 ± 4.0 7.8 ± 4.7 <0.01
DVSDE 10.7 ± 3.6 10.2 ± 402' ns
LVEF6months post CABG 37.2 ± 15.6 35.0 ± 11.5 ns
WMSI6 months post CABG 1.72 ± 0.7 1.83 ± 0.62 ns

DVS:dysfunctional viable segments': P<0.01 vs DVS PET in type II diabetics

Conclusions: PET may underestimate the extent of hibernating myocardium
in type II OM. Clarification of the threshold value defining viability is required
in order to optimise the identification of such patients who may benefit from
revascularisation.

MONITORING ATRIAL SEPTAL DEFECT CLOSURE BY
ECHOCARDIOGRAPHY

119891 TEE guidance of transcatheter ASDIPFO closure

y. Schwartz 1, A. Lorber 2 . 1Rambam Medical Center, Pediatric Cardiology,
Haifa, Israel; 2Rambam Medical Center, Pediatric Cardiology, Haifa, Israel

Transcatheter occlusion of PFO/ASO has become a popular, safe and effective
alternative for surgery. The cornerstone of this therapeutic procedure is TEE
guidance.
Objectives: The role of TEE and its efficacy were prospectively assessed in
a series of 104 consecutive patients who were considered for transcatheter
occlusion of interatrial shunts.
Patients & Methods: 44 patients (20F, 24M), mean age 50.5 (25-77)yrs, were
referred due to a cryptogenic TIAlCVA. All PFO's were successfully occluded
on first attempt (100%) with 10 CardioSeal/StarFlex, 1 Cardia and 33 Amplatzer
devices.
60 patients (39F, 21M), mean age 25 (3.9-70)yrs, were referred due to an ASO
diagnosed by TIE. 8 were found by TEE to have an unsuitable anatomy for
device occlusion: 6 - huge (>36mm) defects, 1 - sinus venosus defect, 1 
severe mitral valve disease. The remaining 52 patients underwent successful
occlusions with 7 CardioSeal1 StarFlex and 45 Amplatzer devices.
A single case of pericardial effusion has occurred during the early learning
curve. There were no other immediate or late complications, median follow-up
15 (2-32) months.
Overall procedure time = 34 (17-65)min, fluoroscopy = 7 (2-11)min.
TEE imaging: HP-2500/4550, pediatric biplane transducer.
Results: 1. TEE has effectively guided all steps of the procedures.
2. TEE has accurately measured the exact size of all defects:
Mean TEE diameter = Fluro (!)
PFO nonstretched diameter = 5.16(3-9)mm, stretched = 11.6(8-15)mm,
ASO nonstetched = 12.1 (8.8-25)mm, stretched = 19.8 (15-35)mm;
3. TEE has identified in detail the characteristic anatomy of each individual
defect. Multiple defects were noted in 8 patients, all sucessfully treated with a
single device.

4. TEE has enabled validation of optimal proper device placement.
5. Trivial color flow leaks were often detected by TEE at the end of the proce
dure (mostly through the occluding device and less often through its rims), yet
no residual shunt was detected 1 week later.
6. TEE has identified in real-time the accumulation of pericardial fluid and en
abled early dainage.
Conclusions: 1. TEE guidance is providing all the essential data for optimal
device selection and performance of transcatheter PFO/ASO closure with min
imal or no fluoroscopy.
2. Usage of a small pediatric TEE transducer is advantageous in adult patients
undergoing this procedure and is not associated with decreased resolution.
3. Transcatheter PFO/ASO occlusion is a team-work effort requiring full and
close cooperation between the echocardiographist and the interventionalist.

11990 I The role of transoesophageal echocardiography to
choose Amplatzer occluder device size in adult
patients with secundum atrial septal defect

A. Carcagni, L. Maiello, F. Milone, O. Zavalloni, R. Friolo, O. Trove, M. Piras,
P. Presbitero. tstltuto Clinico Humanitas, Interventional Cardiology, Rozzano,
Italy

Transcatheter closure of secundum atrial septal defect (ASO) with Amplatzer
septal occluder (ASO) device is a safe and effective alternative to surgical clo
sure in the adult population. Trans-esophageal echocardiography (TEE) pro
vides important information in the selection of patients eligible for ASO closure
device. However, ASO size is selected using stretched defect diameter or in
tracardiac echocardiography. The aim of this study is to investigate whether
TEE enables precise determination of ASO device size.
Methods and Results: Between May 1999 and September 2001, 36 adult pa
tients (21 female, mean age of 44.6+15.1 years) with ASO were evaluated by
multi plane-TEE for percutaneous closure with ASO-device. Anatomical ASO di
ameter (edge-to-edge ASO borders), atrial septum length and ASO rims were
measured by TEE. Moreover, rim thickness of 2.5 mm around the defect was
selected as reference and a new diameter (procedural AOS diameter) was
measured using the new borders. Stretched diameter was calculated.
The mean anatomical ASO diameter was 14.4+7.2mm (range 4 to 23 mm).
The mean procedural ASO diameter measured 19.3 +8.3 mm (range 7 to 33
mm) and stretched defect diameter measured 19.5+8.4 mm (range 8 to 34
mm). ASO-device size was 19.8+ 8.2 mm (range 8 to 34 mm). The anatomi
cal ASO diameter underestimated the ASO-device size by 5.4 mm (p < 0.001).
Whereas, a good linear correlation between procedural ASO diameter (r= 0.99)
and between stretched defect diameter and ASO size (r= 1) was assessed.
Atrial septum length was 53.1+6.5 mm and the difference between atrial sep
tum length and ASO-device diameter was 33.3 mm. ASO-device was implanted
successfully in 94.4% (34/36) of patients. In 2 (5.6%) cases ASO closure failed
because the defect was too large. In none patient obstruction of anatomical
structures (Vena Cava, atrio-ventricular valves and venous sinus) was shown
by TEE.
Conclusions: 1. Procedural ASO diameter measured by TEE enables precise
determination of ASO device size and can be used instead of stretched defect
diameter with reduction of time and cost of procedure 2. Adequate atrial septum
lenght has to be present to avoid structural obstruction.
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[1991  Comparison of 2D and 3D transoesophageal
echocardiography with the stretching balloon
maneuver for atrial septal defect measurement

M. Pepi, G. Tamborini, A. Bartorelli, D. Trabattoni, E. Onorato, F Susini,
G. Pontone. Fondazione Monzino, IRCCS, Centro Cardiologico, Milan, Italy

Transcathether device closure has become a successful alternative to surgical
repair of atrial septal defect (ASD). Information obtained by two-dimensional
transesophageal echocardiography (2DTEE) play an important role in patient
selection and ASD closure monitoring. However, 2DTEE often underestimates
stretching balloon (SB) diameter, and the choice of device size is therefore
based on invasive measurement. Three-dimensional TEE (3DTEE) measure-
ments of ASD demonstrated to closely correlate to SB diameter. However,
some ASD may be underestimated even with this new technique.
Aims: to compare side-by-side 3DTEE and BS measurements of ASD and to
elucidate the anatomical characteristics of the atria and atrial septum that may
lead to ultrasound vs. invasive underestimation.
Methods: forty ASD pts undergoing transcatheter closure with the Amplatzer
device were enrolled in the study. 2DTEE monitoring, 3DTEE reconstruction
and stretching balloon (SB) evaluation of the defect were performed in each
patient. 3DTEE maximal diameter (3DD) and SB diameter (SBD) were com-
pared. Left atrium area (transthoracic echocardiography), atrial septa) thick-
ness, systo-diastolic motility of fossa ovale tissue (2DTEE), septal defect max-
imal and minimal rim length and percent change of systo-diastolic defect area
(3DTEE) were also measured.
Results: SBD (20.8±7 mm) and 3DD (19.6±6 mm) correlated significantly
(r=0.83, E.S.=0.7 p<0.001). The systematic error (bias) between 3DTEE and
SB values was 1.18 ± 4 mm (underestimation). Pts were divided in Group
1 (n=28) in which SBD - 3DD difference was lower than 1SD (4 mm), and
Group 2 (n=12) in which SBD - 3DD was > 4 mm. No difference was found
in echocardiographic data between the two groups, with the exception of atrial
septal motility that was significantly higher in Group 2 (8.3±2.3 vs. 4.2±1.7
mm, p<0.01). All Group 1 pts had atrial septal motility < 6 mm, while 80% of
Group 2 pts showed atrial septal mobility > 6 mm.
Conclusions: atrial septal motility and elasticity can affect echocardiographic
accuracy in ASD size evaluation. Underestimation of echocardiographic vs. SB
ASD sizing is likely due to increased balloon stretching of the fossa ovale tissue
in pts with these anatomical features.

1992 Improved quantification of atrial septal defect size
using transthoracic three -dimensional
echocardiography before Amplatzer closure

J.D. Kasprzak l , A. Sysa 2 , M. Krzeminska-Pakula l , M. Ciesielczyk l ,
J.A. Mo11 2 , J. Masura 3 , P. Dryzek 2 , J. Drozdz'.'Medical University,
Cardiology IMW, Lodz, Poland; 2 Polish Mother's Health Centre, Cardiology,
Lodz, Poland; 3Deot. of Cardiology, Bratislava, Slovakia

The aim of the study was to compare the usefulness of transthoracic three-
dimensional echocardiography (3D) with transesophageal 2-dimensional echo
(TEE) for the estimation of secundum atrial septal defect (ASD) dimensions,
before interventional closure of defect with Amplatzer device.
Method: 16 children and young adults (3-20 years, 11±6) were studied prior
to Amplatzer device implantation using 3D and TEE. 3D was performed using
rotational acquisition at 3degree intervals from transthoracic windows (TomTec
Echoscan 3.0). Long and short diameter of defect predicted mean diameter
and area were by TEE and 3D. Results of measurements were compared to
stretched balloon diameter and final Amplatzer waist diameter. All patients
underwent successful implantation procedure without residual leaks after 6
months.
Results: Quality of 3D was good in 11 pts and satisfactory in 7. Mean
stretched/Amplatzer diameter was 20±5/22±5mm and stretched/Amplatzer
waist area 3.2±1.8/3.9±2.0 cm 2 . Maximal diameters were severely underes-
timated by TEE and not by 3D: 14±4 vs 23±5 mm (p<0.001), with calcu-
lated areas of 1.2±0.6 vs 2.9±1.5cm 2 reap. (p<0.001). The results of 3D had
good correlation and close agreement in Bland-Altman analysis to stretch di-

ameter (r=0,87) with small underestimation of true size of implanted device by
3mm. TEE results underestimated defect size markedly (r=0,59, underestima-
tion >6mm).
Conclusions: Transthoracic 3D is a feasible technique in young patients, and,
as opposed to TEE, allows accurate transthoracic measurements of ASD di-
ameter and reliable prediction of necessary Amplatzer size in young patients.
2-dimensional measurements suffer from significant underestimation of defect
dimensions.

1993 Intracardiac echocardiography in the diagnosis and
treatment of atrial septal defect and patent foramen
ovale

M. Zanchetta 1 , G. Rigatelli 2 , L. Pedon 1 , M. Zennaro 1 , K. Dimopoulos 1 ,

E. Onorato 3 , P. Maiolino' . 'Cittadella General Hospital, Department of
Cardiovascular Disease, Cittadella, Padua, Italy; 2Cittadella General Hospital,
Department of Cardiovascular Disease, Cittadella, Italy; 3Clinica S. Rocco di
Franciacorta, Operative Unit of Cardiology, Ome (Brescia), Italy

Purpose: Traditional implantation method of Amplatzer devices for closure
of interatrial communications uses balloon sizing (SBS) and transesophageal
echocardiography (TEE). We propose a new method using intracardiac echo-
cardiography (ICE) alone for the selection of the prosthesis and the monitoring
of the procedure.
Materials and methods: Eighty consecutive patients (mean age 46.4±16.1
years) underwent transcatheter closure of atrial septal defect (ASD, 45 patients)
or patent foramen ovale (PFO, 35 patients) using the Amplatzer devices. ICE
was used for confirming the diagnosis, excluding the presence of associated
anomalies, device size selection and monitoring of the procedure. ICE exami-
nation was standardized, defining 5 views (4 transverse and one longitudinal).
Devices were selected aiming at full fossa ovalis coverage. Patients underwent
transthoracic echocardiography (TTE) prior to discharge and at 3 months and
TEE at 1 year.
Results: Transcatheter occlusion was successful in all patients and no peripro-
cedural complications. In patients treated for ASD, mean defect diameter on
ICE was 28.4±6.5 mm and mean device size was 28.8±5.6 mm. Complete oc-
clusion was seen in 98,2%, 99,2% and 100% at predischarge TTE, 3 months-
TTE and 1 year TEE respectively. Complete occlusion was seen in 100% of
patients with PFO on predischarge TTE. In 48.5% associated septal aneurysm
was seen. ICE also proved to be adequate in the evaluation of associated
anomalies and in the monitoring of the deployment of the devices using the
longitudinal 4 chamber view. In no cases were devices oversized, undersized
or misaligned to the septum.
Conclusions: ICE-guided device selection and deployment aiming at full fossa
ovalis coverage is safe and feasible. It increases patient comfort and accep-
tance of the procedure and can provide an effective alternative to TEE and
stretched SBS.

1994 Right heart reverse remodelling after transcatheter
closure of atrial septal defect

R.R. Brandt, T. Neumann, T. Dill, M. Rau, I. Faude, C.W. Hamm. Kerckhoff
Heart Center, Cardiology Dept., Bad Nauheim, Germany

Atrial septal defect (ASD) is one 9f the most common congenital cardiac ab-
normalities. The pathophysiologic consequences of ASD result from left-to-right
shunting with an increase in pulmonary blood flow and right heart volume over-
load. ASD closure corrects these hemodynamic abnormalities. The following
study was conducted to analyze changes of right heart geometry following tran-
scatheter ASD closure.
Twenty-seven patients (11 men, 16 women) underwent transcatheter closure
of a secundum-type ASD with the Amplatzer septa) occluder (median size 24
mm) at the age of 43 ± 15 years. All patients had a pulmonary-to-systemic flow
ratio by oximetry (Fick method) of at least 1.5:1 and 22 of 27 patients had ASD-
related symptoms. Color Doppler transesophageal echocardiography demon-
strated complete occlusion without residual shunt in 26 patients and a small
residual left-to-right shunt in one patient at 6 months. All patients underwent
a complete transthoracic echocardiographic study before and 6 months after
ASD closure. Measurements were performed in the apical four-chamber view.
Right atrial area at end-systole (planimetry) decreased from 21.1 ± 5.5 cm 2 to
17.3 ± 4.4 cm2 (P<0.0001). Right atrial volume (area-length-method) changed
from 64 ± 24 ml to 47 ± 20 ml (P<0.001). Right ventricular end-diastolic diam-
eter (inflow tract) decreased from 3.8 ± 0.4 cm to 3.3 ± 0.3 cm (P<0.0001).
Right ventricular end-diastolic volume (RVV) was approximated by calculating
the total volume of both ventricles and then subtracting the combined volume
of the left ventricular cavity and interventricular septum. RVV decreased from
201 ± 51 ml to 149 ± 37 ml (P<0.0001). Right ventricular (RV) fractional area
change as a measure of RV function did not change significantly (29.9 ± 6.0%
to 32.2 ± 5.2%, P=NS).
Transcatheter closure of ASD corrects the hemodynamic abnormalities and
causes regression of right heart volume overload at 6 months. This process
may be related to the symptomatic improvement following ASD closure.
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INFLAMMATION, CYTOKINE AND HEART FAILURE

1995  In vivo inhibition of tumor necrosis factor-alpha
alleviates oxidative stress and reduces myocyte
apoptosis in experimental heart failure

G. Moe 1 , A. Konig 1 , M. Romanova ' , X. Lu z , Q.P. Feng 2 . ' St Michael's
Hospital, Cardiology Dept., Toronto ON, Canada; 2 U. of Western Ontario,
Medicine, London, Canada

The pro-inflammatory cytokine tumor necrosis factor-alpha (TNF-alpha) is
known to induce oxidative stress and trigger apoptosis in vitro. Robust expres-
sion of TNF-alpha, increased oxidative stress and apoptosis have been ob-
served in the failing heart. Accordingly, the current study tested the hypothesis
that TNF-alpha induced oxidative stress and apoptosis in vivo and therefore
contributed to progressive LV dysfunction in heart failure (HF).
Dogs were randomly assigned to: 1) no pacing (controls, n=10), 2) chronic RV
pacing for 4 weeks to severe HF (HF, n=10), and 3) pacing with concomitant
treatment with etanercept, a chimeric TNF-alpha soluble receptor, 0.5 mg/kg
twice weekly SC (HF-etanercept, n=10). Oxidative stress was assessed by LV
tissue total aldehyde level measured using gas chromatography/mass spec-
troscopy and apoptosis was quantified using photometric enzyme immunoas-
say for cytoplasmic histone-associated DNA fragments (cell death ELISA). LV
ejection fraction (LVEF) was assessed by echocardiography.
LV tissue total aldehyde level and absorbance for DNA fragments increased
markedly in HF, signifying the presence of severe oxidative stress and in-
creased apoptosis. This was accompanied by a significant reduction in LVEF,
reflective of severe LV dysfunction. Treatment with etanercept normalized LV
aldehyde levels, reduced absorbance for DNA fragments in the myocardium,
and partially restored LVEF.

Effects of etanercept

Control HF HF-etanerceDt

LVEF (%) 53 (2) 19(3)' 26(2)"
Aldehydes (pmol/100 mg) 7048 (448) 11760(1410)' 6991 (516)"
Cell death ELISA (units) 0.62 (0.08) 1.26 (0.15)' 0.79)0.10)"

Data, means (SE); 'p<0.05 vs controls, ** p<0.05 vs HF

Our data demonstrate an important role of TNF-alpha in canine pacing-induced
CHF. Specifically, increased TNF-alpha contributes to LV dysfunction, which is
mediated in part by a local increase in oxidative stress and apoptosis in the
failing heart.

1996 Decreased levels of the anti-inflammatory cytokine
interleukin-10 in patients with chronic heart failure

C. Stumpf', S. Ropers', C. Lehner', S. Eskafil, A. Schmeisser 2 ,
W.G. Daniel 1 , C. D. Garlichs 1 . ' University of Erlangen-Nuremberg, Medical
Clinic II, Erlangen, Germany; 2Heart Center Univ of Dresden, Cardiology
Dept., Dresden, Germany

Background: Inflammation plays a significant contributory role in the patho-
genesis of chronic heart failure (CHF). Previous data showed enhanced plasma
levels of proinflammatory cytokines (i.e. TNF-alpha, IL-6) as well as persis-
tent immune activation in patients with CHF. However, little is known about
the regulation of antiinflammatory cytokines such as interleukin (IL)-10. IL-10,
which is expressed in human atherosclerotic plaques, has potent deactivating
properties in macrophages and T cells and thus acts as a down-regulator of
cell-mediated immune responses. The aim of the present study was to assess
whether serum concentrations of IL-10 significantly differed between patients
with CHF and healthy control subjects.
Methods and Results: 33 patients with chronic heart failure (67.7 ± 11.2
years, mean ejection fraction 20.9+7.0%, NYHA II-IV, 17 of ischemic origin,
16 with idiopathic dilated cardiomyopathy) and 15 healthy controls (62.5±9.8
years) were examined. 13 patients were aspirin free and 20 patients were
taking aspirin (100 mg/d). Serum IL-10 concentrations were measured using
commercially available immunoassays. Patients with CHF showed significantly
lower IL-10 concentrations as compared to controls (2.3+1.9 vs. 5.0+2.5 pg/mL,
p<0.001). IL-10 serum concentration did not correlate with the NYHA-class.
Aspirin therapy did not significantly influence serum levels of IL-10.
Conclusions: Our study demonstrates for the first time significantly reduced
serum levels of IL-10 in patients with congestive heart failure. Since IL-10 is
known as a potent anti-inflammatory cytokine, its decrease in CHF is an impor-
tant component in the inflammatory response found in CHF.

1997 Platelets contribute to the inflammatory response in
chronic heart failure via enhanced levels of CD154

C. Stumpf 1 , S. Ropers 1 , C. Lehner', S. Eskafi 1 , A. Schmeisser 2 ,

W.G. Daniel 1 , C.D. Garlichs 1 . ' University of Erlangen-Nuremberg, Medical
Clinic II, Erlangen, Germany; 2Heart Center Univ of Dresden, Cardiology
Dept., Dresden, Germany

Background: Inflammation plays a contributory role in the pathogenesis of
chronic heart failure (CHF). Previous data showed enhanced plasma levels of
proinflammatory cytokines (i.e. TNF-alpha, IL-6) as well as persistent immune
activation in patients with CHF. However, little is known about the role of CD154,
an essential inflammatory mediator, in the pathophysiology of CHF. In interven-
tion studies, blockade of CD154 significantly reduced inflammation in chronic
inflammatory disease states such as rheumatoid arthritis and atherosclerosis.
In addition, CD154 was identified on activated platelets, which is able to in-
duce an inflammatory reaction within the vessel wall. In the current study, we
focused on the expression of CD1 54 on platelets to further examine its inflam-
matory role in CHF.
Methods: We analysed the surface levels of CD1 54 on platelets in 33 patients
with CHF of NYHA functional class II-IV (67.7+11.2 years, mean ejection frac-
tion 20.9+7.0%, 17 of ischemic origin, 16 with idiopathic dilated cardiomyopa-
thy) and 15 healthy controls (C, 62.5±9.8 y). 13 patients were aspirin free and
20 patients were taking aspirin (100 mg/d). Blood samples were drawn from
a peripheral vein and immediately fixed with 1% paraformaldehyde. Another
sample was centrifuged for preparation of platelet-rich plasma (PRP). Sam-
ples were thereafter stained with anti-CD154, anti-P-selectin and anti-CD61
(for identification of platelets). Platelets were analysed by flow cytometry.
Results: CHF patients showed significantly enhanced expression of platelet-
bound CD154 and P-selectin as compared to healthy controls (CD154:
37.73+14.68 vs 9.35+5.65 mean fluorescence intensity [MFI], p<0.001; P-
selectin: 5.19±1.79 vs 1.25+0.59 MFI, p<0.001). CD154 expression on
platelets positively correlated with the increase in the NYHA-class. No sig-
nificant correlation was detectable between the expression of CD154 and P-
selectin in the study groups. Aspirin therapy did not significantly influence the
expression of CD154 or P-selectin.
Conclusions: This first demonstration of enhanced levels of platelet-bound
CD154 in patients with CHF suggests a contributory role of platelets to the in-
flammatory milieu found in CHF. Therefore, patients with CHF may benefit from
pharmacological means (i.e. clopidogrel, statins), which interrupt the proathero-
genic and proinflammatory CD40-CD154 pathway.

1998 Increased levels of proinflammatory cytokines
correlate with a reduced expression of insulin-like
growth factor-I in chronic heart failure

P.C. Schulze', S. Gielen 1 , A. Linke 2 , V. Adams 2 , S. Moebius-Winkler 2 ,

J. Kratzsch 3 , R. Hambrecht 2 , G. Schuler 2 .'BWH, Harvard Medical School,
Cardiovascular Research, Cambridge, United States of America; 2 University
of Leipzig, Heart Center, Department of Cardiology, Leipzig, Germany;
3 University of Leipzig, Heart Center, Department of Clinical Chemistry,
Leipzig, Germany

Chronic heart failure (CHF) is associated with metabolic abnormalities lead-
ing to a progressive catabolic state. To assess the role of proinflammatory
cytokines for the local expression of insulin-like growth factor-I (IGF-I) in this
process, local levels of interleukin-1 beta (IL-1 beta) and tumor necrosis fac-
tor alpha (TNFalpha) as well as IGF-I were analyzed in the skeletal muscle in
addition to the determination of serum levels in a rat model of CHF.
Ligation of the left coronary artery (n=20) or sham operation (n=8) was per-
formed in adult Wistar Kyoto rats (250g). After 12 weeks, all animals were
assessed by echocardiography and cardiac catheterization for signs of CHF.
Serum levels of IGF-1 were measured by immunoassay and IL-1 beta, IL-6 and
TNFalpha concentrations assessed by ELISA. In quadriceps muscle, the ex-
pression of IGF-I, IGF-I receptor, IL-1 beta and TNFalpha were assessed by RT-
PCR and quantitative immunohistochemistry. Alterations in muscle fiber mor-
phology were microscopically analyzed on tissue sections.
The expression of IGF-I significantly decreased in quadriceps muscle of ani-
mals with signs of CHF (0.47±0.07 versus 0.77±0.09 in Sham-OP; p<0.05).
This reduction correlated with a decreased muscle fiber cross-sectional area
(r=0.62; p<0.01) and inversely with the local expression of IL-'beta (r=-0.49;
p<0.05). No significant differences in serum levels of IGF-I nor proinflammatory
cytokines were found between the two groups.
The local expression of IGF-I is reduced in the presence of normal serum IGF-
I levels in CHF. In addition to catabolic effects of proinflammatory cytokines,
these findings are consistent with an involvement of altered local IGF-I levels in
progressive skeletal muscle atrophy in CHF.
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1999 Atrial fibrillation as an independant factor of increased
circulating pro-inflammatory cytokines levels in heart
failure

F.I. Parthenakis' , A.N. Patrianakos , S.I. Chrysostomakis' ,
E.N. Simantirakis', P.G. Tzerakis', D. Nikitovic 2 , P.E. Vardas 3 . I Heraklion
University Hospital, Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion
University Hospital, Clinical Chemistry - Biochemisty Dept., Heraklion,
Greece; 3Heraklion University Hospital, Cardiology, Heraklion, Greece

Background: Proinflammatory cytokines play a pathogenic role in the devel-
opment of congestive heart failure, and their circulating levels correlate with
adverse outcome. Atrial fibrillation (AF) has been recognized as an indepen-
dent factor of morbidity and mortality in these pts. Our study sought to investi-
gate the relationship between chronic AF (>1 months) and circulating cytokine
levels in pts with Idiopathic Dilated Cardiomyopathy (IDC).
Methods: We analyzed circulating levels of Tumor necrosis factor-a (TNF-a),
and its soluble receptors sTNFr-1 and sTNFr- 2, lnterleukine-1(IL-1) and -6
(IL-6) by immunobiological assay, in 92 pts, aged 59 ± 6 years, with IDC, an-
giographically proven, functional NYHA class II-III and Ejection Fraction (EF)
30.5±9.7%, in clinical stable condition during the last month. Seventy-two pts
were in sinus rhythm (SR) and twenty in AF. A complete Echocardiographic
study and cardiopulmonary exercise test with Naughton Protocol was per-
formed in all pts, and maximal exercise duration and oxygen consumption at
peak exercise (PVO2) were calculated.
Results: There was no significant difference between the two groups con-
cerning age, left ventricular (LV) dimensions and volumes, LV Ejection Frac-
tion and functional NYHA class, while left atrial (LA) dimensions were
increased(46.2f5.8 vs 44±5.2 mm, p=0.05) in AF. Patients with AF had statis-
tically significantly increased levels of IL-6 (6.2±3.2 vs 3.6±3.5 pg/ml, p=0.01),
sTNFr1 (1.95±0.59vs 1.5±0.57pg/ml, p=0.01) and a trend of increased TNF-a
(3.2 ±1.5 vs 2.6±1.1 pg/ml, p=0.07). Maximal exercise duration (548±283 vs
775±390 sec, p=0.03) and oxygen consumption at peak exercise(16.4±4.2 vs
18.1±3.2 ml/kgr/min, p=0.05) were also reduced in the AF patients group as
compared to those in SR.
IL-6 was significantly correlated with AF (r=0.46, p=0.01), NYHA class (r=0.41,
p=0.03), LVEF (r=-0.35, p=0.05), LA dimensions (r=0.38, p= 0.02) and RVEF
(r=-0.39, p=0.05). Multivariate linear regression analysis showed that IL-6
(p=0.05) was independently associated with the presence of AF in these pts.
Conclusions: In idiopathic dilated cardiomyopathy, AF is an independent de-
terminant of higher cytokine levels among pts with similar clinical and hemody-
namic characteristics, supporting an increased proinflammatory status which
may account for the reduced exercise performance in these patients.

2000 Influence of lipoproteins on cytokines and cytokine
receptors in heart failure patients and the effect of
short-term treatment with pravastatin

V. Conraads', J. Bosmans', A. Schuerwegh 2 , L. De Clerck 2 , F. Wuyts 3 ,

C. Bridts 2 , W. Stevens 2 , C. Vrints 1 . 1 University Hospital Antwerp, Cardiology,
Edegem, Belgium; I University Hospital Antwerp, Immunology, Edegem,
Belgium; 3 University Hospital Antwerp, Medical Statistics, Edegem, Belgium

Background: The observation that low total cholesterol predicted poor sur-
vival in patients with heart failure, has questioned the beneficial effect of lipid-
lowering in this population. We undertook a study to assess the relation be-
tween lipoprotein concentrations and the levels of interleukin (IL)-6, tumor
necrosis factor (TNF)-alpha and the soluble TNF-alpha receptors. In a subset,
we investigated the effect of pravastatin on cytokine and TNF-alpha receptor
concentrations.
Methods and Results: 71 patients with heart failure due to coronary artery
disease (CAD, n=36) or idiopathic dilated cardiomyopathy (IDCM, n=35) par-
ticipated in the study. Plasma concentrations of lipoproteins, IL-6, TNF-alpha,
soluble TNF-a receptor 1 (sTNFR1) and 2 (sTNFR2) were measured. In 58 pa-
tients, measurements were repeated after 1 month treatment with pravastatin
40 mg. Total cholesterol/HDL-cholesterol (CHOL/HDL) correlated with levels of
TNF-alpha (r=0.24, p<0.05), sTNFR1 (r=0.32, p=0.008) and sTNFR2 (r=0.37,
p=0.002). In the CAD group, CHOL/HDL and triglycerides (TG) correlated with
sTNFR2 (r=0.48, p=0.005 for CHOL/HDL, r=0.40, p=0.02 for TG). No relation
was found between lipoproteins and cytokines or sTNF-alpha receptors for
IDCM patients. Pravastatin induced a significant decline in IL-6 (p=0.01) and
sTNFR2 (p= 0.008) in patients with the highest concentrations before treat-
ment.
Conclusion: An atherogenic lipid profile favored the inflammatory process in
patients with heart failure due to CAD, whereas no relation between lipoproteins
and proinflammatory cytokines or TNF-alpha receptors was detected in case
of IDCM. Pravastatin, administered during 1 month, did not adversely affect
cytokine and sTNF-alpha receptor levels in these patients. On the contrary, in
patients with CAD, IL-6 and sTNFR2 were significantly lowered.

CAN WE BUILD A NEW HEART FROM STEM CELLS?

2009 Non -cardiac cells in human transplanted hearts rebuild
cardiomyocytes

P. Muller', P. Pfeiffer', U. Seeland', J. Koglin 1 , M. Bohm'.
1 Universitatskliniken des Saarlandes, Innere Medizin Ill, Homburg, Germany;
2Universitatsklinikum GroBhadern, Medizinische Klinik 1, Munchen, Germany

Stem cells able to differentiate into cardiomyocytes are discussed for cell
replacement therapy to remodel damaged myocardium. A physiological or
pathophysiological situation in which this phenomenon might be relevant is
not known. Origin of cardiomyocytes in male patients having undergone sex-
mismatched cardiac transplantation was studied to examine if cells containing
a Y-chromosome body and therefore being of recipient origin are able to differ-
entiate into cardiomyocytes.
Myocardial biopsies (n=21) were obtained from right ventricles of male pa-
tients (n=13) having undergone gender mismatched heart transplantation. Tis-
sue from one nontransplanted male and myocardial biopsies from sex-matched
heart transplanted patients served as controls. Cells from donor and recipient
origin were identified by fluorescence in situ hybridization using probes spe-
cific for X- (DXZ1) and Y-chromosome (Y3.4) bodies on paraffin sections of the
biopsies. The different cardiac cell types were identified using immunostaining
procedures on the same tissue sections.
In 8 of 13 male recipients of female hearts cardiomyocytes of recipient origin
were detected. In the positive biopsies, a mean (±SEM) of 0.18 ± 0.036 per-
cent of the cardiomyocyte nuclei contained a Y-chromosome body. There was
no detectable correlation to extent or number of rejection episodes, to time of
transplantation or medical treatment regimen.
Cardiomyocyte regeneration in humans can occur by cells of non-cardiac ori-
gin, presumably bone marrow cells. This may lead to the development of new
therapeutic strategies in the treatment of myocardial infarction, inflammatory
heart disease or heart failure.

2010 Host cell-derived cardiomyocytes in sex -mismatch
cardiac allografts

A. Bayes-Genis 1 , M. Salido 2 , F. Sole 2 , M. Puig', V. Brossa 1 ,

M. Camprecios 1 , J.M. Corominas 2 , J. Cinca'. 'Hospital de la Santa Creu i
Sant Pau, Cardiology service, Barcelona, Spain; 2Hospital del Mar -IMAS, Lab
Citogenetica i Biologia Molecular, Barcelona, Spain

Background: Mesenchymal stem cells are able to respond to tissue signals
and differentiate into a phenotype characteristic of mature cells of that tissue.
We sought to investigate whether adult human cardiomyocytes can be derived
from recipient precursor cells in sex-mismatched cardiac allografts.
Methods ans Results: We studied four male patients who received hearts from
female donors, and four female patients who received an allograft from a male
donor. Four sex-matched transplant patients, two of each sex served as con-
trols. Combined fluorescence in situ hybridization with probes specific for X-
and Y-chromosomes and immunohistochemistry with alpha-actin was used to
identify cardiac muscle cells four months and twelve months after transplanta-
tion. Slides were examined with a fluorescence microscope to detect the pres-
ence of male cells with one X and one Y signal in the nucleus, and female
cells containing two X signals. Mature cardiomyocytes from the host (1 to 2%)
were found in five endomyocardlal biopsy specimens at four months, and in
three specimens at twelve months. In addition, recipient cells negative for cy-
toplasmic alpha-actin were also identified (1 to 21 % per slide). The number of
infiltrating recipient cells was not associated with the degree of rejection of the
sample or with the number of prior rejection episodes. Echocardiographic eval-
uation showed no improvement in cardiac performance in hearts from patients
with more than 10% chimeric recipient cells.
Conclusions: Our data confirm the existence of mature cardiomyocytes de-
rived from host cells, likely mesenchymal precursors, in the adult cardiac allo-
graft in vivo.
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2011 Transplantation of highly purified lentiviral transduced
candidate stem cells from bone marrow in a porcine
myocardial infarction model

J. Saw, P.M. Lansdorp, K. Qayumi, J. Van Ziffle, B. McManus, J.N. Hamburger
Vancouver, Canada

Introduction: Cell transplantation is a potential strategy to regenerate my-
ocytes and improve function after myocardial infarction (MI). We transplanted
highly purified autologous bone marrow (BM) derived gene marked candidate
stem cells into infarcted myocardium to assess for improvement in myocardial
function and myocyte regeneration.
Methods: Twelve young domestic swines underwent our study protocol. Nine
pigs underwent iliac crest BM aspiration. BM cells were stained with Hoechst
33342 dye and sorted for side population 'SP" cells by FACS. The SP cells
were transfected with lentiviral vectors containing the green fluorescent protein
(GFP) gene. All animals underwent left thoracotomy for coronary artery ligation
2 days after BM aspiration for SP injected pigs. The 2nd diagonal artery was
ligated for 30min followed by reperfusion. Nine pigs were injected with autolo-
gous transduced SP cells with a 30 gauge tubuculin syringe. Control pigs (n=3)
were injected with serum-free media without BM cells. Surviving animals were
sacrificed at 4 weeks post-MI, and hearts removed for immunohistochemistry.
Left ventricular functions were measured with Millar catheters and Sonometric
crystals at baseline, immediate post-MI, and 4 weeks post-MI.
Results: Two BM injected pigs died 6 days post-MI, the remainder survived to
4 weeks. Quantity of sorted SP cells ranged from 15-64 thousand cells, with
the exception of 1 pig (1.5 million cells). Control pigs had lower Emax immedi-
ately after ligation compared to baseline (2.83 vs 5.09, p=0.26); this was further
reduced 4 weeks post-MI compared to baseline (1.36 vs 5.09, p=0.03). SP in-
jected pigs had significantly reduced Emax immediately after ligation compared
to baseline (2.11 vs 3.32, p=0.005), but returned to baseline level 4 weeks post-
injection (3.38 vs 3.32, p=0.95). Similar trends were found for injected pigs with
dP/dT+, dP/dT-, cardiac output, and stroke work. Preliminary histology of one
pig which died at 6 days demonstrated positive anti-GFP stain in myocardium
and capillary walls of border zone of the MI. Complete immunohistochemistry
is pending.
Conclusions: Injection of autologous bone marrow derived gene marked SP
cells into infarcted myocardium appeared to improve cardiac function measured
at 4 weeks following transplantation. However, the small number of animals
prevents definite conclusions. Support for injected cells contributing to myocard
regeneration was obtained by detection of GFP-positive cells in border zone of
MI at day 6 and completion of immunohistochemical analysis at 4 weeks post-
MI is pending.

2012 Mobilization of endothelial progenitor cells during
ischaemia

C. Heeschen 1 , F.L. Johnson 2 , A. Pathak 2 , T. Quertermous 2 , J.P. Cooke 2 .

Molecular Cardiology, Frankfurt, Germany; 2Stanford University School of
Medicine, Div. of Cardiovascular Medicine, Stanford, United States of America

The proportional contribution of endothelial progenitor cells (EPC) to postnatal
neovascularization still remains to be clarified. In this respect, we observed a
significant difference in angiogenic response between systemic and local treat-
ment with nicotine. We investigated whether this is due to enhanced mobiliza-
tion of EPCs by systemic nicotine treatment and related our findings to estab-
lished factors like GM-CSF and statins.
Methods and Results: We employed a parabiotic model to identify EPC from
reservoirs both inside and outside of the bone marrow. Male tie-2-LacZ FvB/N
mice were connected to female wild type FvB/N mouse. Four weeks later, ad-
justment of blood cells between the animals had occurred. Hind limb ischemia
was induced in the wild type mouse and animals were treated with nicotine,
GM-CSF, cerivastatin or control. EPCs that incorporated into new or enlarg-
ing vessels during ischemia-induced revascularization were identified by co-
localization for CD31 and LacZ. Non-bone-marrow-derived EPCs were identi-
fied by a reverse bone marrow transplantation (rBMT) model: male tie-2-LacZ
FvB/N mice were transplanted with wild type FvB/N bone marrow and con-
nected to female wild type FvB/N mice. Vessel density was significantly higher
in animals treated with nicotine, GM-CSF, or cerivastatin as compared to con-
trol (P<0.001). Incorporation of EPCs in the control group was rare (1.6% of
the vessels). In the nicotine group, however, EPCs were detected in 9.3% of the
vessels (P<0.001; GM-CSF 21.5%, Cerivastatin 15.5%). In the rBMT model,
still 1.0% and 5.1% of the vessels in the control and the nicotine group, respec-
tively, contained EPCs. In mice with ischemic hind limbs, nicotine had stimu-
lated the number of CD34/FIk-1-positive cells in bone marrow and spleen with
a peak at 7 days (2.3- and 1.9-fold increase, respectively; P<0.01). In vitro
studies demonstrated that nicotine induced expression of integrins (alpha-v,
alpha-5, beta-1) on isolated EPCs.
Conclusions: We demonstrate that the relative contribution of EPCs to
ischemia-induced angiogenesis in control animals is low. However, EPC incor-
poraton can be enhanced by systemic administration of nicotine, GM-CSF, and
cerivastatin, respectively. Further, we show that EPCs can be mobilized from
other sources than the bone marrow.

2013 Smooth muscle cells in transplant atherosclerotic
lesions are originated from recipients, but not bone
marrow progenitor cells

Y. Hu, F. Davison, M. Mayre, Q. Xu. St George's Hospital Medical School,
Cardiological Sciences, London, United Kingdom

Smooth muscle cell (SMC) accumulation in the intima of vessels is a key event
in the pathogenesis of transplant atherosclerosis. Traditional hypothesis that
SMCs in the lesion are derived from the media of the donor vessel is challenged
by recent observations, but their origins are not well established. Herein, we
use a simplified model of artery allografts in transgenic mice to definitely iden-
tify the source of SMCs in transplant atherosclerosis. Aortic segments donated
by BALB/c mice allografted to ROSA26 mice expressing beta-galactosidase
(gal) in all tissues showed that neointimal cells derived exclusively from host
cells. It was also demonstrated that SMCs of neointimal and atherosclerotic
lesions in vessels allografted to mice expressing beta-gal only in SMCs (SM-
LacZ) or to apoE-deficient/SM-LacZ mice were originated from recipient, but
not donor vessels. Interestingly, bone-marrow transplantation of SM-LacZ beta-
gal expressing cells into aortic allograft recipients revealed completely X-gal
negative staining of neointimal and atherosclerotic lesions, although a popula-
tion of X-gal+ cells in allografts in mice having ROSA26 beta-gal expressing
marrow cells. When bone marrow cells from both ROSA26 and SM-LacZ mice
were cultivated in vitro and stimulated with PDGF-BB, alpha-actin and beta-gal
double-positive cells were identified, suggesting that bone marrow cells have
an ability to differentiate into SMCs. Thus, we provide the definite evidence that
SMCs of neointimal and atherosclerotic lesions in allografts are derived from
recipients and that circulating and non-bone marrow-derived progenitor cells
might be the source of SMCs in atherosclerotic lesions.

GENE THERAPY IN CORONARY AND MYOCARDIAL
DISEASE

2021 Safety of catheter-based local intracoronary VEGF
gene transfer in the treatment of chronic myocardial
ischaemia and restenosis; KAT trial

M. Hedman', J. Hartikainen 2 , M. Syvanne 3 , J. Stjernvall 3 , A. Kivela 2 ,

M.S. Nieminen 3 , M. Laakso 2 , S. Yla-Herttuala 4 on behalf of KAT-Trial study
group. 'Kuopio University Hospital, Department of Medicine, Kuopio, Finland,,

2Kuopio University Hospital, Department of Medicine, Kuopio, Finland;
,'Helsinki University Central Hospital, Department of Cardiology, Helsinki,
Finland; 'University of Kuopio, A. I.Virtanen Institute, Kuopio, Finland

Catheter-based intravascular gene transfer is a potential treatment for ischemic
heart diseases. The objective of this study was to evaluate safety of local
catheter-mediated VEGF -plasmid/liposome and VEGF-adenovirus gene ther-
apy in patients with severe chronic ischemic heart disease.
Methods: 103 patients with coronary heart disease (NYHA II-IV) were recruited
in this randomized, placebo-controlled, double-blinded phase II study. Gene
transfer to coronary arteries was performed after coronary angioplasty (PTCA)
with a perfusion-infusion catheter. Thirty seven patients received 2x10E10 pfu
VEGF-adenovirus (VEGF-Adv), 28 patients VEGF -plasmid-liposome (VEGF-
P/L; 2000 µg of DNA with 2000 al of DOTMA:DOPE (1:1 w/w) liposome) and 38
control patients received Ringer lactate. Gene transfer was performed during
10 min injection time at the site of PTCA. Safety laboratory parameters and
clinical symptoms were followed for 2 days at the hospital and during 6 months
follow-up time. A questionnaire survey was performed 14 to 47 months after
the gene transfer to evaluate late safety outcome of the treatment.
Results: Gene transfer to coronary arteries was feasible and well tolerated. Pa-
tients did not need additional medication during gene transfer and none of the
patients developed hypotension during hospital stay. No major gene transfer—
related side effects were detected during the follow-up. One death occurred in
VEGF-Adv group 20 months after procedure and was considered unrelated to
gene transfer. Two new cancers were diagnosed during long-term follow-up in
VEGF-P/L group. Although increases in serum CRP, LDH, IL-6 and anti-Adv-
antibody levels were seen in VEGF-Adv group, no significant abnormalities in
other laboratory parameters were detected. Fever was seen in all study groups,
but was most frequent in VEGF-Adv group (51% vs. 39% vs. 3%; VEGF-Adv
vs. VEGF-P/L vs. placebo, respectively).
Conclusions: Catheter-based local gene transfer with either VEGF-P/L or
VEGF-Adv during PTCA shows that: (i) intracoronary gene transfer can be
performed safely, (ii) some inflammatory responses are present in VEGF-Adv
group, (iii) no increase was detected in the incidence of new cancers or other
serious adverse effects. Angioplasty combined with VEGF gene therapy is po-
tentially applicable for the treatment of ischemic heart diseases.
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2022 Efficient endothelial gene transfer with preserved
vascular integrity by ultrasound-enhanced destruction
of plasmid-loaded albumin microbubbles

C. Teupel, S. Richter 2 , B. Fisslthaler 3 , V. Randriamboavonjy 3 , I. Fleming',
R. Busse 3 , A.M. Zeiherl, S. Dimmeler 2 . 1 University of Frankfurt, Cardiology,
Frankfurt, Germany; 2 University of Frankfurt, Molecular Cardiology, Frankfurt,
Germany; 3 University of Frankfurt, Inst. f. Kardiovaskulare Physiologie,
Frankfurt, Germany

Local vascular gene therapy has enormous potential for the treatment of vascu-
lar disease. However, previous techniques used for vascular gene therapy were
hampered by the destruction of the endothelial cell layer. Therefore we inves-
tigated whether diagnostic ultrasound-mediated destruction of plasmid-loaded
albumin microbubbles is a feasible and efficient technique for local vascular
gene delivery without impairment of the endothelial cell layer.
Methods and Results: Gas-filled microbubbles (3.0±1.2 µm) were created
by sonication of 5% human albumin in the presence of plasmid DNA encod-
ing for LacZ. Porcine coronary arteries were perfused (flow rate 2 ml/min)
with DNA-loaded albumin microbubbles in vitro, exposed to diagnostic ultra-
sound (2.2 MHz, mechanical index 1.2, frame rate 172.9 frames/sec, 5 sec-
onds) and further incubated for 24 hours. Detection of the (S-galactosidase in
LacZ transfected vessels revealed intense blue staining predominantly of the
endothelial cells (>90%), while vessels perfused with an empty vector but oth-
erwise treated identically showed no staining. Trypan blue staining of the en-
dothelium and measurement of LDH activity in the perfusate excluded a cyto-
toxic effect of the treatment on the endothelial cell layer. Microscopy revealed
no histologically detectable alterations of the vessel wall. Bradykinin-induced
endothelium-dependent relaxation was similar in untreated control vessels and
vessels exposed to microbubbles and ultrasound (pD2 (-IogEC50): 9.28±0.07
vs. 9.87±1.35, p=0.68, n=4).
Conclusion: Our study demonstrates efficient gene transfer to the endothe-
lial cell layer of conductance arteries by ultrasound-mediated destruction of
albumin-coated microbubbles loaded with naked plasmid DNA. Despite effi-
cient transgene expression, the structural and functional integrity of the trans-
fected endothelial cell layer was well preserved after ultrasound treatment.
Thus, this method appears to be ideally suited for gene delivery to the en-
dothelial cell layer of conductance vessels.

2023 Antagonism of the renin angiotensin system
counteracts cardiac angiogenic VEGF gene therapy

A. Siddiqui, V. Drvota, E. Wardell, J. Gaber, C. Sylven. Karolinska Institute,
Department of Cardiology, Stockholm, Sweden

Background: Vascular endothelial growth factor (VEGF) is a potent endothelial
cell specific mitogen with a proven efficacy to induce angiogenesis in variety
of animal models. Angiotensin converting enzyme inhibitor and angiotensin-2
antagonists are common drugs used in cardiovascular diseases, which may
counteract angiogenesis.
Aim: To test the hypothesis that angiotensin converting enzyme inhibition or
angiotensin-2 antagonism may counteract cardiac phVEGF- A165 gene ther-
apy for angiogenesis.
Methods: C57BI/6, 6-8 week old mice were given a single intramyocardial
injection of phVEGF-A165 (5mgm) via a thoracotomy (n=16). From day 1,
one group (n=8) of mice received daily subcutaneous injection of enalapril
(30mgm/kg) and a second group (n=8) got candesartan (20mgm/kg) for 10
consecutive days. Two separate groups of mice (n=7) received intramyocar-
dial injection of normal saline or phVEGF-A165 alone as control. On day 10,
hearts were harvested for cryosection and capillary count done by immunohis-
tochemistry. With similar design, four groups (n=6 each) of mice were taken for
determination of tissue expression of VEGF protein after 24 hours.
Results: Gene transfer of phVEGF- A165 alone increased myocardial capil-
lary density 1.16 fold compared to control (602±57 vs 520± 31/sq. mm, P<
0.005). In candesartan treated mice phVEGF- A165 did not induce any angio-
genesis and capillary density was in fact lower than in controls treated with
saline (484±14 vs.520±31/sq. mm, P<0.001). Enalapril induced a tendency
(P<0.10) to inhibition of phVEGF- A165 induced angiogenesis.VEGF-A165 im-
munoassay showed decreased expression of phVEGF-A165 in hearts treated
with enalapril or candesartan compared to control (candesartan: 20±23 pg/ml,
enalapril: 25±35 pg/ml vs. phVEGF- A165 alone 105±68 pg/ml, P<0.001).
Conclusions: Candesartan inhibits phVEGF-A1 65 induced cardiac angiogen-
esis while enalapril showed a tendency to inhibition. Also, candesartan inhib-
ited endogenous capillarisation. In the expression chain from gene to capillary
growth the angiotensin II inhibition exerts its effect at or before the formation of
the VEGF protein.

2024 Lentiviral vectors efficiently transduce genes into
human coronary endothelial and smooth muscle cells
in vitro and into rat arteries in vivo

D. Cefai, S. Fleury, E. Simeoni, G. Vassalli. CHUV, Cardiology, Lausanne,
Switzerland

Retroviral vectors provide a potential for permanent gene modifications of tar-
get cells as a result of chromosomal integration. However, murine oncoretroviral
vectors do not efficiently transduce genes into growth-arrested endothelial cells
(EC) in vitro and EC in normal arteries in vivo, which have very low prolifera-
tion rates. Among retroviral vectors, lentiviral vectors are unique in that they
transduce genes both into dividing and into nondividing cells.
Methods: Vesicular stomatitis virus-pseudotyped, multiply attenuated (dele-
tions of net, vif, vpr, vpu, env, tat) and self-inactivating (SIN; large deletion in the
U3 region of the 3' long terminal repeat) vectors derived from human immunod-
eficiency virus (HIV)-1 were produced using a four-plasmid conditional packag-
ing system. Cis-acting sequences including the woodchuck hepatitis virus post-
transcriptional regulatory element and the central polypurine tract (cPPT) se-
quence from HIV-1 pol that enhances nuclear translocation were inserted into
the vectors. The EGFP reporter gene was expressed under the control of var-
ious promoters including the cytomegalovirus (CMV), elongation factor-1 alpha
(EF-1 alpha), phosphoglycerate kinase, and the endothelium-specific angiopoi-
etin Tie-2 receptor promoter. Gene transfer was studied in human umbilical vein
EC (HUVEC), human coronary artery EC (HCAEC) and human coronary artery
smooth muscle cells (HCASMC) in vitro (by FACS), and in rat carotid arteries
in vivo (by fluorescence microscopy).
Results: SIN vectors at a multiplicity of infection (MOI) of 3 transduced the
EGFP gene into -95% of HUVEC and HCAEC. Similar transduction rates were
achieved in HCASMC with a MOI of 30. Gene transfer efficiency in HCAEC and
HCASMC was 5 to 10-fold higher as compared to adenoviral vectors. Highest
EGFP expression levels were achieved with the CMV and EF-1 alpha promoters
in both cell types, while the Tie-2 promoter also achieved high EGFP expres-
sion levels in HCAEC. SIN vectors at a MOI of 10 transduced —20%, 35% and
60% of HCAEC after 30, 60 and 120 minutes, respectively. In vitro EGFP ex-
pression in HCAEC lasted for >4 weeks, whereas adenoviral expression was
lost. SIN vectors transduced —5 % EC in rat arteries in vivo.
Conclusions: Multiply attenuated, self-inactivating lentiviral vectors transduce
genes into human EC and SMC in vitro. The efficiency of gene transfer is higher
than with adenoviral vectors. These vectors also efficiently transduce genes
into rat arterial endothelium in vivo. Lentiviral vectors are a useful system for
vascular gene delivery both in vitro and in vivo.

2025 Infarct size limitation by gene transfer of baculoviral
P35 into rat myocardium

L. Bott-Fluegel 1 , K.L. Laugwitz 2 , H.J. Weig 2 , A. Moretti 2 , C. Faltermeier 3 ,

C. Baumgartner 3 , M. Knodler 3 , M. Seyfarth 2 . 1 Deutsches Herzzentrum
Munchen, Munchen, Germany; 2 Klinikum Rechts der Isar, I. Med. Klink,
Munchen, Germany; 3Klinikum Rechts der Isar, Insfitut for Exp. Chirurgie,
Munchen, Germany

Apoptosis plays a pivotal role in determining the extent of injury during myocar-
dial infarction. Inhibition of apoptosis has been shown to protect myocardium
from damage during ischemia and reperfusion. The aim of this study was to de-
termine whether gene transfer of batuloviral protein p35, a potent inhibitor of
apoptosis, into myocardium could limit infarct size. Methods: Male Wistar rats
were directly injected into the left anterior ventricular wall with adenoviral vec-
tor encoding baculoviral p35: 72 hours later hearts were excised and mounted
on a Langendorff apparatus and perfused. The left anterior descending artery
was ligated for 30 minutes and reperfused for 2 hours. Area at risk and infarct
size were determined by staining with bromophenolblue and triphenoltetrazoli-
umchloride (TTC), respectively. Apoptosis was assessed by staining cryosec-
tions for DNA-strand breaks (TUNEL-assay) and caspase-3 activity. Results:
Infarct size was significantly reduced in animals treated with p35 (59±3% re-
duction, p<0.05), whereas no reduction was seen when only control vector was
injected. TUNEL-positive nuclei and caspase-3 activity was diminished signifi-
cantly only in animals treated with p35. Conclusion: Gene transfer of the bac-
uloviral protein p35 into the left ventricular myocardium reduces apoptosis and
limits infarct size after regional ischemia and reperfusion.
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2026 VEGF expression in human macrophages is
NFkB-dependent: studies using adenoviral gene
transfer

S. Kiriakidis, C. Monaco, E. Andreakos, B. Foxwell, M. Feldmann, E. Paleolog.
Kennedy Institute of Rheumatology, Imperial College, London, United
Kingdom

Background Vascular endothelial growth factor (VEGF) is a multifunctional cy-
tokine, as it can induce endothelial cell proliferation and migration, inhibit apop-
tosis and regulate physiological and pathological angiogenesis. VEGF is abun-
dantly found in human atherosclerotic plaques. Although therapeutic angiogen-
esis via VEGF delivery represents a promising treatment for ischemic heart
disease, it has been recently suggested that administration of VEGF enhances
atherosclerotic plaque progression in experimental models. The mechanisms
involved in VEGF production are still under investigation. The aim of our study
was to dissect the intracellular signalling pathways involved in VEGF production
in primary human macrophages, one of the major cell type expressing VEGF
in atherosclerotic plaques.
Methods Elutriation-enriched monocytes were obtained from peripheral blood
mononuclear cells from single donor plateletpheresis residues, and cultured
in the presence of macrophage-colony stimulating factor for differentiation to
macrophage-like phenotype. Macrophage were infected with adenoviral vectors
encoding I kappa B alpha, the natural inhibitor of NFkB nuclear translocation
(AdvlkBa), a kinase negative mutant of the upstream kinase IKK2, essential
to NFkB activation (AdvIKK2dn), or without insert as control (AdvO). A multi-
plicity of infection of 100:1, at which the efficiency of infection was >95%, was
used. After infection cells were stimulated with Lipopolysaccharide (LPS) or
co-cultured with mouse fibroblasts transfected with a plasmid expressing CD40
ligand (CD40L). Alternatively cells were stimulated with recombinant soluble
human CD40L. VEGF was measured by ELISA.
Results We observed that LPS-induced production of VEGF by macrophages
was completely inhibited (>95%) following adenoviral transfer of IkBa. Engage-
ment of CD40 on macrophages induces VEGF release at levels comparable to
those obtained with LPS. We observed strong inhibition of the CD40L-induced
VEGF production in macrophages following infection with AdvlkBa. However,
expression of IKK2dn in macrophages decreased both LPS- and CD40L- in-
duced VEGF production by approximately 50%, suggesting that in addition to
IKK2 other kinases may be involved in NFkB activation.
Conclusions CD40-CD40L interaction leads to VEGF induction, suggesting
that ligation of CD40 on macrophages could potentially promote expression of
VEGF in the human atherosclerotic plaque. Moreover, this is, to our knowledge
the first report that NFkB activation is required for LPS-induced and CD40L
induced VEGF production in primary human macrophages.

EUROPEAN SOCIETY OF CARDIOLOGY LECTURE ON
BASIC SCIENCES

2032 The sarcolemmal Na/Ca2+ exchanger critically
contributes to hydroxyl radical-induced injury in rabbit
ventricular myocytes

S. Wagner, G. Hasenfuss, H. Kugler. University of Gottingen, Cardiology and
Respiratory Care, Gottingen, Germany

Background: Large amounts of reactive oxygen species (ROS) occur in the
myocardium during reperfusion after ischemia and play a fundamental role
in the development of reperfusion injury. Isolated cardiac myocytes, when ex-
posed to ROS, undergo hypercontracture in association with cytosolic calcium
overload and eventually cell death. We investigated the contribution of Cat* en-
try via the Cat+-uptake mode of the sarcolemmal Na*/Ca2* exchanger (NCX),
which is an important regulator of Cat* homeostasis in cardiac myocytes, to
this ROS-induced Cat overload.
Methods: Rabbit isolated ventricular myocytes after 24h of culture were tran-
siently exposed to hydroxyl radical (*OH) during an interval of 4min by addition
of 100 µmol/L H202 to the superfusate (Krebs-Henseleit solution, [Ca2+]o 1.75
mmol/L) in the presence of Fe3+/NTA (100 µmol/L, 200 Rmol/L), which gen-
erates *OH via a Fenton reaction. Over a period of 30 minutes cell shape was
monitored and the fraction of cells undergoing hypercontracture (Fhyper) was
assessed. Following *OH exposure, Fhyper increases with time in a sigmoidal
relationship that can be fitted with a Boltzman equation, from which the fraction
of non-responder cells (Fnr) can be derived as a measure of susceptibility to
radical-induced damage.
Results: *OH exposure under control conditions caused cells to hypercon-
tract with Fnr = 0.29 ± 0.07. Preincubation with 100µmol/L melatonin, a radi-
cal scavenger highly specific for *OH, resulted in significant protection against
radical-induced hypercontracture (Fnr = 0.69 ± 0.11; P = 0.001), confirming
that hydroxyl radical represents the predominant ROS generated under these
experimental conditions. Pretreatment of cells with 5 µmol/L KB-R7943, which
is considered to specifically inhibit NCX-mediated Cat+-entry, also afforded sig-
nificant protection against radical-induced hypercontracture by enhancing Fnr
(0.29 ± 0.14 vs. 0.62 ± 0.14; P < 0.038), suggesting an essential contribution
of NCX in calcium overload.
Conclusions: Cat* -entry via NCX is a critical mediator of *OH-induced injury
in rabbit ventricular cardiomyocytes. Since NCX expression is upregulated in
the failing heart, this molecule may represent a promising drug target to prevent
ROS-induced damage in heart failure and ischemia/reperfusion.

2033 Evidence for active inflammation and interstitial
remodelling in the hibernating human myocardium

N. Frangogiannis 1 , S. Shimoni 2 , G. Ren 1 , S. Akrivakis 1 , M. Ramchandani 3 ,

M. Reardon 3 , M. Entman 1 , W. Zoghbi 2 . ' Baylor College of Medicine, Section
of Cardiovascular Sciences, Houston, United States of America; 2Baylor
College of Medicine, Section of Cardiology, Houston TX, United States of
America; 3Baylor College of Medicine, Department of Surgery, Houston TX,
United States of America

Myocardial hibernation is associated with structural myocardial changes, which
involve both the cardiomyocytes and the cardiac interstitium. We hypothesized
that myocardial hibernation may be associated with an active inflammatory
process leading to leukocyte recruitment in the cardiac interstitium. We ob-
tained transmural myocardial biopsies guided by transesophageal echocardio-
graphy, from patients with ischemic ventricular dysfunction undergoing coro-
nary bypass surgery. Among the 28 biopsied segments included in the study,
23 showed evidence of systolic dysfunction. The majority of dysfunctional seg-
ments (85.7%) were viable (201 TI uptake >60%). The samples were stained
with markers for mast cells, mature resident macrophages and the monoclonal
antibody Mac387, which labels newly recruited myeloid cells. Dysfunctional
segments showed more extensive fibrosis and higher macrophage density than
normal segments. Among the 23 dysfunctional segments, 12 recovered func-
tion as assessed with echocardiograms 3 months after revascularization. Seg-
ments with postoperative functional recovery had comparable macrophage and
mast cell density with those showing persistent dysfunction. However, biopsied
segments which subsequently recovered function contained significantly higher
numbers of newly recruited Mac387 positive leukocytes (18.7±3.1 cells/mm 2 ,

n=12 vs. 8.6±0.9 cells/mm 2 , n=11 p=0.009). In addition, Monocyte Chemotac-
tic Protein (MCP)-1, a potent mononuclear cell chemoattractant, was predomi-
nantly expressed in segments with recovery of function. Interstitial deposition of
the matricellular protein tenascin, a marker of active remodeling, was higher in
hibernating segments than in segments with persistent dysfunction (p<0.05),
suggesting an active continuous fibrotic process. Myocardial hibernation is as-
sociated with an inflammatory response leading to active leukocyte recruitment.
Dysfunctional myocardial segments, which show an active inflammatory reac-
tion have a greater potential for recovery of function after revascularization. We
postulate that revascularization may promote resolution of the ongoing inflam-
mation, preventing further tissue injury and fibrosis.
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2034 Beneficial effects of pre -infarction angina on the
myocardial infarct size, myocardial viability, and
functional recovery in reperfused Acute Myocardial
Infarction

S. Koyanagi 1 , N.Y. Naoko Yasugi' , K.O. Keizaburou Oozono 2 , S.S. Sigeki
Sako 2 , T.M. Takahiro Matsumoto 2 , K.S. Kikuo Sakai 2 , T. Hiroki 3 . 'National
Fukuoka-Higasi Hospital, Cardiology, Koga; 2National Kyushu Medical
Hospital, Cardiology, Fukuoka; 3Fukuoka University Chikushi Hospital,
Internal Medicine, Fukuoka, Japan

Purpose: Pre-infarction angina (PIA) may limit infarct size, but the effects of
PIA on myocardial viability and long-term functional recovery are not well clari-
fied. The aim of this study was to determine the effects of PIA on the infarct size
assessed by nuclear perfusion imaging, myocardial functional reserve by low-
dose dobutamine echocardiography (LDDE) and long-term functional recovery
of the asynergic area in patients who underwent immediate PTCA following
AMI.
Methods: Forty-six patients with AMI underwent immediate PTCA (mean age
= 63 yrs old). PIA was defined as positive when typical chest pain occurred in
48 hours before AMI. Resting 201-TI or 99m-Tc MIBI-SPECT was performed at
7-14 days after AMI, and the extent and severity score were obtained. LDDE
(5=10 mcg/kg/min) was performed to detect myocardial viability, and wall mo-
tion score was obtained. Follow-up echocardiography was repeated 6 month
later to detect regional functional recovery of the infarct area.
Results: Thirty of 46 patients (65%) had PIA. Wall motion score and defect
score of SPECT were significantly lower in patients with PIA than in those with-
out PIA (mean = 6.8 vs. 9.0 points, p<0.05, mean = 7.4 vs. 12.4 points, p<0.01,
respectively). The number of patients with long-term functional recovery and
myocardial viability determined by LDDE were higher in PIA than in those with-
out PIA (63% vs. 31%, 57% vs. 25%, respectively, p < 005). The effects of
PIA on functional recovery and myocardial viability determined by LDDE were
more evident in patients in whom coronary reperfusion occurred within 6 hrs
after acute myocardial infarction (86% vs. 22%, 79% vs. 22%, respectively, p<
0.01). These beneficial effects of PIA were unclear in patients with coronary
reperfusion time greater than 6 hrs. The patients of PIA without regional func-
tional recovery in spite coronary reperfusion within 6 hrs showed re-occlusion
of the infarct-related arteries.
Conclusion: PIA induced smaller infarct size, greater myocardial viability and
better long-term functional recovery of the infarct area in patients with AMI
who underwent immediate PTCA. These beneficial effects are evident when
coronary reperfusion occurred in 6 hrs after acute myocardial infarction, but
they are not clear after 6 hrs.

NEW CARDIAC MARKERS

2035 The predictive value of soluble P-selectin T in patients
with chest pain and a normal or non-diagnostic
electrocardiogram

P.M. Van der Zee', R. Bholasingh', J.P. Van Straalen', O. Kamp 2 ,

J.H. Cornel 3 , R.J. de Winter'. 'Academic Medical Center, cardiology,
Amsterdam, Netherlands; 2 VU academic hospital, cardiology, Amsterdam,
Netherlands; 3Medical Center Alkmaar, cardiology, Alkmaar, Netherlands

Background: The glycoprotein P-Selectin is rapidly translocated from a-
granules of platelets and Weibel-Palade bodies of endothelial cells to the cell
surface on stimulation. Endothelial cell and platelet activation is also associ-
ated with a rise of blood concentration of a soluble form of this protein. Surface
bound P-Selectin is suggested to be subsequently shed into the circulation.
As activation of endothelial cells does not produce raised levels of soluble P-
Selectin, platelets are thought to be the major source.
Raised levels of blood P-Selectin have been reported to be associated with
cardiovascular events on admission.
Objective: The aim of this study was to assess the diagnostic value of solu-
ble P-Selectin for myocardial infarction, and the prognostic value of P-Selectin
for cardiovascular events in patients with chest pain and a normal or non-
diagnostic electrocardiogram.
Patients and methods: We determined the predictive value of soluble P-
Selectin on admission for detecting acute myocardial infarction (AMI: discharge
diagnosis, Cardiac Troponin T >0,01 mg/I) or acute coronary syndromes (ACS:
AMI or unstable angina) in 219 patients with chest pain of less than six hours
duration and a normal or non-diagnostic electrocardiogram. Controls were pa-
tients without any cardiac event on admission or at 6 month follow-up. Analysis
was performed using a Pearson Chi squared test. Cut-off level for soluble P-
Selectin as reported in literature was 139 mg/I.
Results: Table 1 shows a 2 x 2 frequency table of occurrence of AMI and
soluble P-Selectin level on admission.
Table 2 shows a 2 x 2 frequency table of occurrence of ACS and soluble P-
Selectin level on admission.
Conclusion: In contrast to previous results, we found that in patients with chest
pain of less than six hours duration and a normal or non-diagnostic electrocar-

Table 1	 Table 2

AMI No event Total 	 ACS No event Total

Sol. P-Selectin>139 mg/I 11 	 25	 36	 Sol. P-Selectin>139 mg/I 18	 25	 43
Sol. P-Selectin<139 mg/I 50 	 107	 157 Sol. P-Selectin<139 mg/I 69 	 107	 176
Total	 61	 132	 193 Total	 87	 132	 219

chi square = 0,023; p=0,881	 chi square = 0,102; p=0,750

diogram, soluble P-Selectin was unable to distinguish between patients with or
without an acute coronary syndrome.

2036 Prognostic value of B -type natriuretic peptide in
patients with acute coronary syndromes

C. Heeschen', C.W. Hamm 2 , V. Mitrovic 2 , H.D. White 3 . 'Molecular
Cardiology, Frankfurt, Germany; 2Kerckhoff Heart Clinic, Div. of Cardiology,
Bad Nauheim, Germany; 3Green Lane Hospital, Dept. of Cardiology,
Auckland, New Zealand

N-terminal pro-BNP (BNP) is a neurohormone precursor synthesized predom-
inantly in ventricular myocardium. Although the circulating level of BNP has
been shown to provide independent prognostic information in patients with
transmural myocardial infarction, few data are available for patients with acute
coronary syndromes in the absence of ST-segment elevation.
Methods: We measured BNP in plasma samples obtained a mean (±SD) of
8.5±2.6 hours after the onset of ischemic symptoms in 467 patients from the
PRISM study.
Results: The baseline levels of BNP correlated with the risk of death and my-
ocardial infarction at 30 days. The unadjusted rate of death increased in a step-
wise fashion among patients in increasing quartiles of baseline BNP(P<0.001).
This association remained significant in subgroups of patients who had myocar-
dial infarction without ST-segment elevation (P<0.01) and patients who had
unstable angina (P<0.01). The adjusted hazard ratio for death and myocar-
dial infarction in the second, third, and fourth quartiles of BNP were 3.1 (95%
Cl 1.1 to 12.0), 2.9 (95% Cl 1.3 to 10.5), and 4.5 (95% Cl 1.5 to 12.3). The
level of BNP was also associated with the risk of recurrent angina at 30 days
(P <0.001).
Conclusions: A baseline measurement of BNP, obtained within 12 hours after
the onset of ischemic symptoms, provides indpendent predictive information for
use in risk stratification across the spectrum of acute coronary syndromes.

2037 Early treatment with statins and selective COX-2
inhibitor decreases CRP in patients with unstable
angina undergoing catheterization

D. Dudek, G. Heba, M. Chyrchel, J. Legutko, L. Rzeszutko, S. Bartus, J.
S. Dubiel. Institute of Cardiology, Jagiellonian University, Krakow, Poland

Background: Elevated levels of C-reactive protein (CRP) in patients with un-
stable angina are associated with an increased risk of adverse cardiac events.
We proved that there was more pronounced decrease of inflammatory markers
in patients with unstable angina after combination of statin therapy and COX-2
inhibitor initiated immediately after percutaneous coronary intervention (PCI).
The aim of this study was to assess if short period (3 days) of high dose statin
therapy alone or in combination with-COX-2 inhibitors administered before in-
tervention could prevent further CfiP elevation usually observed immediately
after procedure.
Methods: 60 consecutive patients with unstable angina (II B,Ill B according
to Braunwald) were studied 37 patients with CRP> 3 mg/I at baseline were
randomized to three groups: gr. A received placebo, gr. B received 80 mg of
atorvastatin, gr. C atorvastatin 80 mg and rofecoxib 25 mg. All patients received
aspirin and ticlopidine before intervention and were scheduled to interventional
procedure on 3-rd day. The levels of CRP were measured at baseline, day 3
and 48 hours after catheterization.
Results: Median CRP levels in group B were lower after 3 day of aggressive
anti inflammatory treatment in comparison to placebo group. More pronounced
decreased was observed in group C. The increase of CRP after angiogra-
phy/PCI was also reduced in treated groups (see table). No adverse effects
of tested medication (including thrombotic complications after COX-2 adminis-
tration) were recorded.

Median CRP value

A (mmol/l) B (mmol/I) C (mmol/I)

Baseline 4,00 4,26 7,71
Day 3 5,30 2,21 1,91
48 h after intervention 25,00 7,77 12,20

Conclusions: The combination of statins with COX-2 inhibitor administered
before invasive treatment in patients with unstable angina is effective in lower-
ing CRP levels in very short period of time. Attenuation of exaggerated inflam-
matory response before and during PCI could be crucial in reducing adverse
cardiac events in these patients at follow-up.
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2038 Ischaemia modified albumin (IMATM): a marker of
ischaemia in patients presenting to the Emergency
Department (ED) with cardiac chest pain

M.K. Sinha I , D.C. Gaze 2 , P.O. Collinson 2, J.C• Kaski 1 . 1 St George's Hospital
Medical School, Cardiological Sciences, London, United Kingdom; 2St
George's Hospital, Chemical Pathology, London, United Kingdom

Purpose: Biochemical markers exist which allow the diagnosis of myocardial
cell death (necrosis). However, no markers are available in the clinical setting
that can accurately detect myocardial ischaemia that develops before or in the
absence of cell necrosis. We used the Albumin Cobalt Binding (ACBTM) Test to
detect IMA as a marker of myocardial ischaemia in patients with acute chest
pain. This test is based on the fact that exposure of circulating albumin to is-
chaemic myocardial tissue modifies the N-terminus of albumin such that its
binding capacity to exogenous cobalt is reduced.
Methods: We prospectively measured IMA (by a rapid ACB assay) on 131 con-
secutive patients, 90 male, and 41 female, mean age 61 ± 12 years, attending
our ED with acute chest pain suggestive of acute coronary syndrome (ACS).
Patients underwent 12 lead ECG, creatinine kinase, and troponin T measure-
ments at study entry. We compared discharge diagnosis with the admission
IMA value. A final diagnosis of ACS or non ischaemic pain (NICP) was made
by the treating physician on the basis of clinical symptoms, ECG changes, CK
and cTnT levels and angiographic results, blinded to the IMA value.
Results: Final diagnosis was NICP in 44 patients (27 male, 17 female, mean
age 56 ±15 years) and myocardial ischaemia in 87 (63 male, 24 female,
mean age 63 ±10 years). Ischaemia was associated with typical transient ST
changes in 28 patients (21%) and by ECG T wave inversion > 2mm in 5 pa-
tients (4%). 37 (28%) had angiography with > 70% stenosis in addition to chest
pain and/or ST segment changes. Patients with ischaemic chest pain had a sig-
nificantly higher mean [MA value (97.8 U/mL ±13.8) compared to patients with
NICP (87.58 U/mL ±13.0), p<0.005. Patients with IMA >93.4 U/mL (the me-
dian of the overall IMA distribution) had a relative risk (RR) of 3.34 [95% Confi-
dence Interval (Cl) of 1.55 to 7.19] to have ischaemic heart disease compared
to those with IMA <93.4 U/mL. ECG ST deviation as a predictor of ischaemic
heart disease yielded a RR of 1.74 (95% Cl 1.47-2.06).
Conclusions: This study showed that in patients with chest pain IMA is a sen-
sitive marker of ischaemia. It compared favorably to the presentation ECG for
predicting risk of ischemic heart disease and therefore IMA may be a useful
practical tool to risk stratify patients presenting to the ED with acute chest pain.

2039 Expression of macrophage migration inhibitory factor,
a pro-inflammatory cytokine, in atherosclerosis and
acute myocardial infarction

C.M. Yu 1 , K.W.H. Lai', I. Ng 2 , S.W.L. Lee', Y.X. Chen 3 , P.S. Lit, K. Lam',
H.Y. Lan 3 . 1 Dept. of Medicine, 2Dept. of Pathology, Queen Mary Hospital,
Hong Kong, Hong Kong; 3Baylor College of Medicine, Dept. of Medicine,
Texas, United States of America

Background: Macrophage migration inhibitory factor (MIF) is a pro-
inflammatory cytokine that involves in the regulation of inflammatory and im-
mune responses by recruiting and localizing inflammatory cells to the diseased
areas. In cardiovascular system, MIF might be involved in the pathogenesis
of atherosclerosis where inflammatory cells are aggregated; and macrophage
and T-cell-mediated myocyte damage in acute myocardial infarction (AMI). This
study investigated if MIF is actively involved in these conditions.
Methods: In human study, blood was taken from 128 patients with coronary
artery disease (37 with AMI) and 31 normal controls for MIF levels. Human
coronary plaques were obtained from 11 patients during percutaneous coro-
nary intervention (PCI), and from 7 normal and 5 atherosclerotic coronary arter-
ies at postmortem. In animal study, AMI was induced by ligating the left anterior
decending coronary arteries of the 10-week Sprague-Dawley rats. They were
killed at 3 hr, 6 hr, 1 day, 3 days and 7 days. The expression of MIF was exam-
ined by RT-PCR, in-situ hybridization, immunohistochemistry, Western blot and
ELIZA. The macrophage infiltration was also detected by anti-CD68 antibody.
Results: In atherosclerotic coronary plaques, MIF expression was observed
in 10 out of 11 cases and mainly localized in the fibroblasts. In post-mortem
atherosclerotic coronary arteries, stronger MIF expression was observed in all
cases and localized in both the plaques and smooth muscle cell layer of tunica
media, but not in normal controls. In rats with AMI, MIF mRNA (p<0.001) and
protein (p<0.05) were expressed early at the pen-infarct zone of the left ven-
tricle, and to a lesser extent in the myocytes of non-infarct septum and right
ventricle. Macrophage infiltrated into the infarct zone from day 1 (p<0.01) and
progressively increased over the 2-week course (p<0.01). The plasma levels
of MIF in patients with AMI were significantly elevated 2-3 folds during day 1
(3114±789 vs 633±130 pg/mL, p<0.001) and day 2 (2323±565 vs 626±129
pg/mL, p<0.001) when compared with controls, but was not seen in patients
with angina or underwent PCI.
Conclusion: In human atherosclerosis, up-regulation of MIF in the plaque and
smooth muscle cells may play a role in macrophage adhesion and disease
progression. MIF is also expressed during AMI, and may act as a modulator of
inflammatory-mediated myocyte damage.

2040 Elevation of interleukin-15 serum levels in patients with
acute coronary syndrome

I. Spyridopoulos', K. Shatat 2 , P. Mayer 2 , D. Hilbert 2 , W. Sch6be1 2 .

t Universitatsklinikum Frankfurt, Department of Cardiology, Frankfurt,
Germany; 2Medizinische Klinik Ill, Cardiology, TUEBINGEN, Germany

Several chemokines, such as interleukin-6 and TNF-alpha have been investi-
gated as a marker for the inflammatory response during acute coronary syn-
dromes. The presence of interleukin-15 (IL-15) has recently been demon-
strated in human atherosclerotic plaques, suggesting a potential role in the
pathogenesis of coronary artery disease. The underlying prospective study was
designed to evaluate the role of IL-15 in patients (pts) with acute coronary syn-
drome.
4 patient (pts) groups were investigated: Healthy subjcts, in which coronary
artery disease could be excluded by coronary angiography (Control), pts with
angiographically documented stable angina (CAD), and pts with acute coro-
nary syndrome, either with (AMI) or without (ACS) ST-elevation in the ECG.
Pts with more than 2-fold elevation of the creatine-kinase above normal (> 180
U/I) were defined as AMI. Pts with coexisting diseases other than hypertension
or diabetes were excluded from the study. Serum chemokines were measured
during the first 24 and 72 h (ACS or AMI) by ultra-sensitive ELISAs. IL-15 serum
levels ranged between 1.8 and 8.0 pg/mi in pts with ACS or AMI, compared to
0.6 to 2.5 pg/m[ in pts with CAD. IL-15 levels in pts with ACS or AMI were ex-
clusively above the 75% percentile of the control or CAD group. IL-15 serum
levels in the AMI group correlated well with IL-6 (p=0.0051) and IL-8 (p=0.01 17)
serum levels, which was not the case for the ACS group. There was no differ-
ence in IL-15 between the Control and Stable CAD group (see table).

Chemokine serum levels [pg/ml]

mean (t SEM) Control (n=41) CAD (n=40) ACS (n=12) AMI (n=12)

TNF-alpha 1.50 (0.15) 1.87 (0.12) NS 4.59 (1.04) # 3.94 (0.74) #
IL-6 0.80 (0.18) 0.82 (0.23) NS 24.08 (13.32) NS 77.04 (44.64) #
IL-8 14.66 (1.15) 15.65 (0.90) NS 75.05 (48.90) - 33.78 (10.16) NS
IL-15 1.50 (0.07) 1.43 (0.07) NS 2.95 (0.21) # 3.18 (0.62) #

NS not significant, p<0.05, #p<0.001 (compared to Control). Maximum chemokine levels from
the first 72h were used in ACS and AMI pts.

Conclusion: Serum levels of IL-15 were elevated only in pts with ACS or AM[,
not with stable angina, indicating a possible role in the inflammatory response
of the vessel wall during plaque rupture. In this preliminary and therefore small
cohort, IL-15 seems to justify its anticipated adverse role in the vessel wall
biology.

PRIMARY PERCUTANEOUS CORONARY INTERVENTION
IN ACUTE MYOCARDIAL INFARCTION

20411 Pre-hospital infarction angioplasty triage (PHIAT): a
considerable reduction in ischaemic time

N. Ernst', M-J. de Boer 2 , A.W.J. van 't Hot 2, F. Hollak 3 , J.C.A. Hoorntje 2 ,

J-H. Dambrink 2 , H. Suryapranata 2 , F. Zijlstra 2 . 1 lsala Klinieken hospital
Weezenlanden, Cardiology, Zwolle, Netherlands; 2 lsala Klinieken, hospital
Weezenlanden, Cardiology, Zwolle, Netherlands; 3RAV IJssel-Vecht, Zwolle,
Netherlands

Background: Time from onset of symptoms to reperfusion therapy is of
paramount importance for clinical outcome in patients (pts) with acute myocar-
dial infarction (AMI). When considering primary PTCA, pre-hospital identifica-
tion of pts with large AMI may result in a reduction of ischemic time by trans-
porting them directly to a PTCA centre.
Methods: From pts identified in the ambulance as having AM[ data on time
intervals were registered. Transportation distances from the patient's home to
the nearest hospital were calculated using postal codes.
Results: From November 1998 to December 2000, 254 pts were identified
in the ambulance with large AMI. Immediate transfer and preparation of cath
lab and personnel were initiated resulting in a mean door-to-balloon time of
43 minutes (min). If no pre-hospital triage would have been performed, 82 pts
(32%) would initially have been admitted to the nearest community hospital
without PTCA facilities. If they would subsequently have been referred to a
PTCA centre the transporation distance would have increased from an actual
32 ± 9 kilometres (km) to a distance of 51 ± 11 km. Previous studies showed
that the mean in-door-out-door time in a community hospital for pts who are
candidates for primary PTCA is 45 min.
Conclusion: Pre-hospital identification of pts with large AMI in order to trans-
port them directly to a PTCA centre leads to a considerable reduction in is-
chemic time as preparation of cath lab and personnel is already initiated. In
32% of pts pre-hospital triage prevents transportation to a centre without PTCA
facilities. For this group of pts ischemic time would then increase with at least
60 minutes.
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2042 The golden hour of primary angioplasty: reduced
in-hospital mortality when door-to-TIMI 3 time is 60 min
or less

J.M. Juliard 1 , J.L. Golmard 2 , D. Himbert 1 , L.J. Feldman 1 , H. Benamerl,
P. Aubry 1 , A. Vahanian 1 , PG. Steg 1 . 'Hospital Bichat, Paris, Paris, France;
2H6pital Pitie Salpetriere, INSERM U436, Biostatistiques, Paris, France

While there is a clear relation between time to treatment and survival benefit of
thrombolysis for acute myocardial infarction (MI), there is controversy with re-
spect to the same relation when pts are treated by primary angioplasty. Some
multicenter studies have suggested that time from admission to angioplasty is
better correlated with survival than the time from pain to recanalization. This
retrospective single center study evaluated the impact on survival of the time
from pain-to-admission and of the time from admission-to-TIMI 3 flow in the
infarct-related-artery (IRA), in pts successfully treated with primary angioplasty
for ST-segment elevation Ml<=6 hours of symptom onset. There were 499 con-
secutive pts admitted 181±85 min after symptom onset. The mean age was
59±14yrs (26-91), 80% were males. Infarct location was anterior in 47% and
36% had a contraindication to thrombolysis. TIMI 3 flow was achieved in all
pts, 54±28 min after admission (75% before 60 min), with stents placed in
36%. Overall in-hospital mortality was 3.2%. Using multivariate analysis, age
(OR: 1.79 per 10 yrs, p=0.009), female sex (OR: 3.56, p=0.03) and time from
admission-to-TIMI3 (OR: 1.27 per 15 min, p=0.01) were the three independent
predictors of mortality. Neither time-to-admission nor time from pain-to-TIMI 3
flow were predictors of mortality. There was a sharp step-up in mortality when
admission-to-TIMI 3 flow exceeded 60 min: 1.8% vs 6.7% for pts recanalized
within 60 min of admission vs those recanalized later (p=0.01). In this single
center study, the time from admission to TIMI 3 cannot be interpreted as a
surrogate for center expertise.
Conclusion: there is no clear relation between the time from pain-to-
recanalization and survival after primary angioplasty for acute MI. Conversely,
there is a "golden hour" of very low mortality when pts can be successfully
recanalized within 60 min of admission.

2043 Outcome of acute myocardial infarction patients
admitted to hospitals with and without facilities for
primary PTCA: data from the AMI-Florence registry

G M. Santoro, A. Barchiell1 2 , M. Margheri 1 , M C. Landini 2 , V. Lazzeri 1 ,

G. Santoro I , M. Torri 2 , E. Buiatti 3 . 1 Careggi Hospital, Florence, Italy; 2Health
Unit, Florence, Italy,, 3 Tuscany Health Agency, Florence, Italy

Background: It is unclear whether the outcome of patients (pts) with acute
myocardial infarction (AMI) initially admitted to hospitals without PTCA facilities
and then transferred to perform primary PTCA (P-PTCA) is different from that
of pts directly admitted to hospitals with P-PTCA programs.
Methods: Data are derived from the AMI — Florence Registry, a prospective ob-
servational registry including all the Florence area residents who experienced
AMI from March 1, 2000 to February 28, 2001 and were admitted to hospi-
tal within 12 hours from symptom onset. Florence area includes 7 hospitals,
5 without the facilities to perform P-PTCA and 2 with specific programs for P-
PTCA.
Results: This analysis refers to the 423 pts with ST-elevation AMI included in
the registry who underwent P-PTCA. Of these pts, 287 were directly admitted
to the 2 centres with PTCA facilities (Group 1) and 141 were initially admitted to
the 5 hospitals without PTCA facilities and then transferred to the 2 centres with
invasive facilities (Group 2). In term of risk factors and clinical characteristics,
a lower prevalence of history of angina was observed in Group 1 (28.7% vs
44.7%, p=0.001); Killip class >1 was observed in 17.7% of Group 1 and 24.8%
of Group 2 (p=0.09); cardiogenic shock was present in 6% of Group 1 and
5% of Group 2 (p=0.66). Median time from symptom onset to admission was
135 min in Group 1 and 130 min in Group 2; median door (of the admission
hospital)-to-balloon time was 25.5 min in Group 1 and 113 min in Group 2.
Door-to-balloon time was < 60 min in 81% of Group 1 and 19% of Group 2
(p<0.0001). TIMI grade 3 flow was restored in 95% of Group 1 and 93.6% of
Group 2 (p=ns). Left ventricular ejection fraction of the pts alive at discharge
was exactly the same in Group 1 and Group 2 (mean 45±12%). Six-month
mortality was 8.2% in Group 1 and 9.9% in Group 2. Comparing mortality in
pts with door-to-balloon times < 60 min and >=60 min adjusted for Group 1 or
Group 2, no significant difference in mortality was observed.
Conclusion: Despite their higher Killip class and longer door-to-balloon time,
pts transferred from hospitals without P-PTCA facilities have an excellent out-
come which is comparable to that of pts directly admitted to hospitals with P-
PTCA facilities.

2044 Does pre-hospital management of myocardial infarction
by medicalized mobile intensive care units improve the
outcome of patients undergoing percutaneous
coronary intervention

C. Loubeyrel, K. Tazarourte 2 , M.C. Morice 3 , T. Lefevre 4 , Y. Louvard 4 ,

P. Dumas', J.F. Piechaud 3 , C. Raghus. 'Institut Cardiovasculaire Paris Sud,
H6pital Claude Gallen, Quincy, France; 'Service d'Aide Medicale d'Urgence,
Melun, France; 3 lnstitut Hospitalier Jacques Cartier, Institut Cardiovasculaire
Paris Sud, Massy, France; Qlnstitut Hospitaller Jacques Cartier, Institut
Cardiovasculaire Paris Sud, Massy, France; 5Clinique du Bois de Derrieres,
Institut Cardiovasculaire Paris Sud, Antony, France; 6H6pital Claude Galien,
Institut Cardiovasculaire Paris Sud, Quincy, France

Background: The influence of prehospital care by Mobile Intensive Care Units
(MICU) on the outcome of a mechanical reperfusion strategy has never been
assessed. The logistics of pre-hospital management may reduce delays before
reperfusion and improve the clinical results of primary angioplasty.
Methods: Between January 1998 and September 2001, 913 patients under-
went percutaneous coronary intervention for acute myocardial infarction (AMI)
in our institution. Three admission modalities were comparatively assessed:
616 patients (67.5%) were managed by medicalized MICUs before direct ad-
mission to catheterization laboratory; 114 patients (12.5%) presented directly
to the emergency room and 183 patients (20%) were transferred from tertiary
hospitals.
Results: Pre-hospital care patients were comparable with regard to age, male
gender, MI location but were more likely to be smokers, to have a history of
myocardial infarction and to be receiving thrombolytic therapy (in 20.8% vs.
2.6% for pre-hospital vs. in-hospital care respectively, p<0.0001). Pre-hospital
patients had shorter onset to admission delays (254 ± 208 vs. 329 ± 292,
p=0.003) and door to stent time (45 ± 53 vs. 77 ± 89 min, p<0.0001) as com-
pared to in-hospital care patients. Patients managed by medicalized MICUs
were less likely to have totally occluded arteries before intervention (60.9% vs.
76.2%, p=0.003). Final TIMI 3 grade flow exceeded 90% in all groups with-
out significant differences. Pre-hospital care was associated with a significantly
lower in-hospital mortality rate as compared to in-hospital care patients and
transfer patients (2.3 vs. 6.1% and 7.1% p=0.004). Multivariate logistic regres-
sion analysis revealed that pre-hospital care was an independent predictor of
survival (odds ratio, 95 percent confidence interval; p=0.006).
Conclusions: Pre-hospital care delivered by physicians in MICUs improves
the outcome of AMI patients treated by percutaneous coronary intervention.
The reasons may lie in delay reduction, earlier reperfusion of the infarct-related
artery before mechanical reperfusion and improvement of hemodynamic status
before admission.
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2045 Acute myocardial infarction with normal coronary
angiography does not exist. Review of 625 coronary
angiograms from the PRAGUE-1 and -2 studies

P. Widimsky', B. Stellova', L. Lisa', L. Groch 2 , M. Aschermann 3 ,

M. Branny 4 , M. Zelizko 5 , T.  Budesinsky' on behalf of PRAGUE Study Group
Investigators. 'University Hospital Vinohrady, Cardiocenter, Praha 10, Czech
Republic; 2 University Hospital St. Anne, Cardiology Clinic, Brno, Czech
Republic; 3 University Hospital VFN, Cardiology, Prague, Czech Republic;
4 Hospital Podlesi, Cardiology, Trinec, Czech Republic; SIKEM, Cardiology
Clinic, Prague, Czech Republic

Aim: Despite the extensive existing literature on acute myocardial infarction
(AMI) with normal coronary arteries (NCA) our experience with primary percu-
taneous coronary intervention (p-PCI) is different. Thus, we hypothetized, that
NCA in the acute phase of evolving AMI does not exist.
Methods: "PRAGUE-1" and "PRAGUE-2" studies randomized patients with ST
elevation AMI to immediate on-site thrombolysis or transport for p-PCI. 625
coronary angiograms performed within 2 hours of initial ECG were retrospec-
tively analyzed for presence of NCA (defined as absence of visible angiographic
signs of atherosclerosis, thrombosis or spontaneous spasm). Symptoms of is-
chemia were persisting during angiography in 563 pts., while in 62 pts. symp-
toms disappeared during the transportation to angiography.
Results: NCA were found in 13 patients (2% of all acute phase angiograms).
The clinical characteristics of these patients:
* Pain was lasting at the time of acute phase angiography in 1 pt. (in 12 pts. pain
disappeared during the transport - before the start of coronary angiography).
* ECG site of "AMI" was inferior in 7 pts., anterolateral in 5 and LBBB in one.
* Amplitude of ST elevations was 0-2 mm in 11 pts., >2 mm in 2.
* CK-MB was negative in 7 and positive in 6 pts., mean was 1,72 ukatil
a LV function was normal in 6 pts., diffuse hypokinesis in 4 and regional akinesis
in 3. Mean ejection fraction (EF) was 51%.
* The discharge diagnosis was small myocardial infarction in 4 pts. (= 0,6% of
all pts.), acute myocarditis in 2 pts., dilatation cardiomyopathy in 2 pts., hyper-
tension in 2 pts., pulmonary embolism in 1 pt. and misinterpretation of ECG (no
cardiac disease) in 2 pts. All 4 patients with small AMI underwent angiography
30 — 90 minutes after the complete relief of the signs of acute ischemia. All had
normal EF. Transient coronary spasm disappearing before angiography was
assumed to be the cause for these small infarcts. Among 563 pts. catheterized
during ongoing symptoms of ischemia none had normal coronary angiogram.
Conclusion: The incidence of normal coronary angiography in the acute phase
of suspected AMI is 2%. Most of these cases represent wrong diagnosis.
The incidence of normal coronary angiography in biochemically confirmed AMI
is 0,6%. Normal coronary angiography (when performed during the ongoing
symptoms of ischemia) in acute myocardial infarction does not exist.

2046 The time point of platelet blockade is critical in patients
with acute myocardial infarction undergoing
percutanous coronary intervention

M. Jaster, P. Schwimmbeck, S. Spencker, U. Rauch. Universityhospital
Benjamin Franklin, Klinik for Cardiology, Berlin, Germany

Background: Blood thrombogenicity is high in patients with acute myocardial
infarction (AMI). Newer trials point to the clinical benefit of early antiplatelet
therapy when treating those patients with percutanous coronary intervention
(PCI). Our study aimed to investigate whether the time point of abciximab ad-
ministration (before versus during PCI) influences in vivo platelet-leukocyte in-
teraction in patients with AMI.
Methods: 34 patients with AMI were treated with PCI. The time point of abcix-
imab treatment was chosen 1.) one hour before coronary intervention and 2.)
after the reopening of the infarct related artery had been acchieved, resulting in
8 times abciximab administration before and 26 times during PCI. Blood sam-
ples were obtained without torniquet before and immediately after intervention
and the number of platelet-leukocyte aggregates in blood indicating the blood
thrombogenicity was analysed by flow cytometry.
Results: In vivo platelet-leukocyte aggregation was comparable in patients
treated one hours before and during intervention with abciximab (3,7% ± 1,0
versus 3,8% ± 1,2; n.s.). After performing the coronary intervention with suc-
cessful reopening of the infarct related artery, there was a significant decrease
in platelet-leukocyte aggregates in patients who received abciximab at an early
time point one hour before the intervention had started (3,7% ± 1,0 before
versus 3,4% ± 1,1 after intervention). In patients who received abciximab for
the first time during coronary intervention and after vessel reopening, platelet-
leukocyte aggregates were increased at the end of the intervention (3,8% f
1,2 before versus 4,3% ± 1,4 after intervention); p<0,05.
Discussion: In order to reduce blood thrombogenicity in patients with an acute
myocardial infarction, the time point of GPIIb/Ilia blocker administration has to
be as early as possible before performing PCI. Our results confirm the clinical
benefit reported in trials on AMI, in which abciximab was given as early as in
the ambulance on the way to the hospital.

PERCUTANEOUS CORONARY INTERVENTION:
VARIATIONS IN STENTING, CUTTING AND SPOTTING

2047J Direct stent implantation does not lead to a reduction
in restenosis; a randomized controlled trial

A.J.J. IJsselmuiden, G.J. Laarman, F. Kiemeneij, T. Slagboom, R. vd Wieken.
OLVG, Intervention Cardiology, Amsterdam, Netherlands

Objectives: This study compared the 6-month angiographic and clinical results
of direct stenting versus stenting after balloon predilatation.
Methods: Four-hundred patients with angina pectoris and/or myocardial is-
chemia due to non-occlusive coronary stenoses in a single native vessel
were randomized to either direct stenting versus stenting after predilatation.
Demographic characteristics were evenly distributed in both groups. The an-
giographic results, and clinical outcomes associated with the two procedural
strategies up to six month were compared.
Endpoint definitions: (1) Procedural success, (2) binary restenosis and (3) ma-
jor adverse cardiac and cerebral events (MACCE) were defined as (1) a suc-
cessful procedure without in-hospital events, (2) luminal narrowing >50% at six
month and (3) composite incidence of death, myocardial infarction, ischemia-
driven revascularization and cerebral events, respectively.
Results: Successful stent implantation was achieved in 98.3% for direct stent-
ing and 97.8% for stenting preceded by predilatation, whereas the primary suc-
cess rate of direct stenting was 88.3% (p=0.01). Procedural success rates were
similar (96.0% vs. 94.5%). The angiographic follow-up at six month included
333 of the 400 patients (83%). The binary in-stent restenosis rates among the
163 direct stented and 166 predilated patients who underwent follow-up an-
giography were 23.1% and 18.8% respectively (p=0.32). At the end of a mean
observation period of 185±25 days overall late MACCE had occurred between
start procedure and the end of follow-up in 31 of 200 (15.5%) patients random-
ized to direct stenting, versus 33 of 200 (16.5%) randomized to predilatation
(ns).
Conclusions: Direct stenting did not lead to a reduction in restenosis and was
associated with similar procedural success rates and clinical outcomes as com-
pared to the strategy of stenting preceded by balloon predilatation.

2j of long-term results after primary stenting in
comparison with balloon predilatation before stenting

I. Pershukov', T. Batyraliev 2 , A. Samko 3 , Z. Niyazova-Karben 2 ,

V. Novomlinsky', F. Besnili 3 , I. Aksoy 2 , Y. Belenkov 3 on behalf of International
Invasive Cardiology Research Group. ( Voronezh, Russian Federation; 2Sani
Konukoglu Medical Center, Cardiology, Gaziantep, Turkey; 3 Cardiology
Research Complex, Clinical Cardiology, Moscow, Russian Federation

Background: Primary stenting (PS) without predilatation (PD) may lead to re-
duced coronary vessel trauma. This could result in a lower rate of restenosis
(RR).
The aim of our study was analysis of the influence of this strategy on long-term
follow up (FU).
Material and methods: Last four years we prospectively registered all inter-
ventions in a database. The first treated lesion of each patient with FU angiogra-
phy after 6 months or earlier with restenosis was eligible for evaluation. 1347 in-
terventions with PTCA followed by stent implantation (ST) as well as 1104 with
PS were analyzed by quantitative coronary angiography. First the balance of
well-known predictors for restenosis like reference diameter (RD), lesion type,
diameter stenosis before treatment and other factors was analyzed. Account-
ing for the bias created by the imbalance of some of these factors between the
two treatment arms, the influence of the technique on long-term result was in-
vestigated by multifactorial ANOVA with regard to % diameter stenosis at FU.
A multiple logistic and general stepwise regression analysis was performed
with regard to binary restenosis rate (>50% stenosis at FU) and the amount of
stents/lesion.
Results: PD was more often performed in type B2 or C lesions (77% vs. 45%
in type A and B1, p<0,001), in small vessels (median RD 2.57 mm vs. 3.24
mm with PS, p<0.001) and in more severe stenoses (median diameter steno-
sis 96% vs. 79% in PS, p<0.001). Long-term results showed a smaller mean
diameter stenosis at FU after PS (32% vs. 45%), which remained significant
in MANOVA (p=0.02). Multiple logistic regression revealed as independent pre-
dictors for binary restenosis: type B2 or C lesions (OR 2.3, p=0.005), PS (OR
1.9, p=0.01), reference diameter (OR 1.7, p=0.02), Diabetes mellitus (OR 1.5,
p=0.04) and multiple stenting (OR 1.8, p=0.01). Independent predictors by
general stepwise regression for diameter stenosis before treatment (OR 1.0,
p=0.05), multiple stenting were PS (OR 1.2, p=0.03) and type B2 or C lesions
(OR 2.2, p=0.005).
Conclusion: Diameter stenosis at FU and restenosis rate are significantly
lower with PS as compared with PD followed by ST. The amount of stents/lesion
is significantly lower after PS vs. PD followed by ST too. Thus whenever PS
without PD is feasible it must performed for improvement of long-term results
of coronary interventions.
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2049 Feasibility and safety of transradial coronary
angiography followed by ad hoc percutaneous
coronary intervention

F. larrazet, F. Philippe, F. Laborde, M. Slama, T. Folliguet, J. Bachet, A. Dibie.
Institut Mutualiste Montsouris, Cardiology, Paris, France

Transradial artery cannulation is a useful alternative approach to the perfor-
mance of diagnostic and interventional coronary procedures. The purpose of
the study is to evaluate the safety of the radial (R) approach compared with
the femoral (F) access in coronary angiography followed by had hoc PCI. A
total of 591 patients (pts) met the clinical criteria of our comparative study (no
cardiogenic shock or humeral approach). The pts were divided into 2 groups [R
(328, 55%), F (263, 45%)]. We compared radiation dose and 1 year-outcome of
major cardiac events (cardiac deaths, MI, CABG, repeat PCI) between groups.
There were slight differences in baseline data between the both procedures
[(R:F) mean age; 66 yo:65 yo, male gender; 77%:75%, prior MI; 27%:36%, p<
0.05, multivessel disease; 50%:60%, p< 0.05. Ten percent of R procedures
were converted into femoral or humeral access. Failure to achieve PCI, to stent
and to direct stent the lesion were identical (5% vs 5%, 0.6% vs 1.9%, 3% vs
4%, respectively). Radiation time were higher in the R group than in the F group
(23±12 min vs 17±4 min, p< 0.001) as well as the dose area product value
(27753±15750 R*cm 2 vs 21264±13427 R*cm2 , p< 0.001). Non cardiac com-
plications occurred in 5 (1.5%)R pts (2 vascular surgical repairs, 2 cerebrovas-
cular events and one cardiac tamponade leading to death) and in 4(1.5%)F
pts(4 vascular surgical repairs leading to one death). The cardiac event-free
ratio were 13% in both groups [(R:F) death; 0.6%:1.1%, MI; 2%:2%, CABG;
0.9%:1%, repeat PCI; 9%:8%].
The radiation dose to patients, staff members and physicians is higher when
the transradial cannulation is prefered to the femoral access for coronary an-
giography followed by had hoc PCI. Both methods give same immediate and
long term results.

2050 Treatment of "false bifurcation lesions" with coronary
stenting

T. Lefevre 1 , Y. Louvard 1 , M.C. Morice 1 , P. Dumas 2 , C. Loubeyre 3 ,
0. Tavolaro 3 . t Institut Hospitalier Jacques Cartier, Institut Cardiovasculaire
Paris Sud, Massy, France; 2 Clinique du Bois de Verridres, Institut
Cardiovasculaire Paris Sud, Antony, France; 3H6pital Claude Galien, Institut
Cardiovasculaire Paris Sud, Quincy, France

Background: Due to the axial plaque redistribution phenomenon in the side
branch, "false bifurcation lesions" become frequently "true bifurcation lesions"
after coronary stenting. Consequently, we have developed a systematic and
simple strategy for stenting these lesions: wiring of both branches, then stenting
of the main branch with a jailed wire, kissing balloon inflation and provisional T
stenting of the side branch.
Methods: The purpose of this study was to retrospectively evaluate the imme-
diate results and mid term outcome of this specific approach in type 2 lesions
(Lesion proximal and distal to the bifurcation without significant lesion of the
side branch), type 3 (lesion of the main branch proximal to the bifurcation)
and type 4a (lesion distal to the bifurcation). All patients (cardiogenic shock
excluded) had been prospectively included in a prospective single center ob-
servational database since January 1996 with 7-month follow-up and coronary
angiogram in cases of clinical or stress test ischemia.
Results: Among 936 bifurcation lesions consecutively included, 452 (49%)
were "false" and 319 treated by this approach. The clinical characteristics were
similar in each group. Main characteristics and results are summarized in the
table below:

Type 2 Type 3 Type 4a

Patients (n) 120 95 79
Age (years) 64±12 62±13 63+13
LAD-diagonal (%) 55.4 32.5 52.2
Proximal reference (mm) 3.09±0.51 3.28±0.63* 3.14±0.59
Stenosis (%) 73.1±14.6* 69.6±15.3 66.6±12.5
Side branch stent (%) 18.5 19.5 14.9
Kissing balloon (%) 89.0 85.1 97.0
Angiographic success 2 branches (%) 96 95 100
In-hospital MACE (%) 4.4 1.3 1.5
Total 7-month MACE (%) 11.5 5.4
TVR 7-month (%) 7.5 5.4 16.7*

p<0.05

Conclusion: this study shows that provisional T stenting of the side branch for
treating "false bifurcation lesions" is associated with a high success rate and
acceptable MACE and TVR rates

2051 Low restenosis rate after spot stenting used as a
standard procedure

U. Dietz, C.H. Dauer, H. Lambertz. Deutsch klinik fur Diagnostik, Kardiololgie,
Wiesbaden, Germany

The restenosis rates of short stents is lower than that of longer stents. However,
stents with a length of > 10 mm are used for most procedures. We investigated
the feasibility of routinely used spot stenting. The protocol suggested predilata-
tion in order to achieve a sufficient result. In the case of a residual stenosis >
30% (immediately after PTCA or after waiting 5 min) and a length of the resid-
ual stenosis < 8 mm a short stent (< 10 mm) was implanted using an inflation
pressure > 14 atm. A stent diameter was chosen as to achieve a 1.1 ratio to the
diameter of the reference segment at the inflation pressure used. Spot stenting
without predilatation was allowed at proximal sites of the LAD and RCA. This
protocol was followed in 305 consecutive patients (pts.) receiving 337 coronary
interventions (Int.). In 95 Int. no stent was used because of an optimal PTCA
result (n=45), a small coronary diameter (n=26), treatment of a stent resteno-
sis (n=19) or because of the presence of diabetes (n=5). A longer stent (>10
mm) was used in 41 Int. because of the necessity to cover a dissection (n=34)
or a longer residual stenosis (n=7). Spot stenting was performed in 201 Int.
(Multilink 8 mm 135x; NIR 9 mm 76x) with a nominal diameter of 3.2± 0.4 mm,
implanted at an inflation pressure of 13.7 ± 3 atm. Procedural success was
achieved in 97.7% of pts. During the 6 month follow-up one pt. died, all others
were event free. Control angiography was done in 284/301 (94%) pts. eligible;
target lesion revascularization rate (TLR) at 6 months was calculated for all
patients.
Long-term Results

No Stent	 Long Stent	 Spot Stent	 All lesions

Restenosis	 7/77(9%)	 7/39118%)	 26/182 (14%)	 40/298 (13.4%)
TLR	 7/77(9%)	 5/41 (12%)	 20/186(11%)	 32/301 (10.6%)

Conclusions: Spot stenting in feasible in most interventions yielding a low
restenosis rate. The use of the proposed procedure reduces restenosis rates
in all interventionally treated patients.

2052 Cutting balloon angioplasty is superior to balloon
angioplasty and stent for the treatment of small
coronary artery. "Dual center experience"

R. lijima 1 , M. Nakamura 2 , H. Nakajima 1 , T. Nishida 2 , T. Tsunoda 2 , Y. Ikari 1 ,
K. Hara 1 , T. Yamaguchi 2 . 1 Mitsui memorial hospital, cardiovascular division,
Tokyo, Japan; 2 Toho University School of Medicine, Third Dept. of Internal
Medicine, Tokyo, Japan

Background: The best interventional strategy to treat lesions in the small coro-
nary artery has not been yet established. It has been proposed that cutting
balloon angioplasty (CBA) may be effective strategy for the treatment of small
coronary artery disease.
Methods: We analyzed a total of 255 small coronary artery disease from two
institutions treated either by stent (65 lesions), CBA (65 lesions), and Balloon
angioplasty (BA: 125 lesions). Small coronary artery was defined as a vessel
with a reference vessel diameter of < 2.7mm. Six months angiographic follow-
up was performed in all cases. Clinical events, angiographic restenosis, and
QCA results was compared among 3 groups.
Results: There was no difference in baseline characteristics. Analyzed data
are shown in table.

BA CBA STENT p value

No. of lesion 125 65 65 ANOVA
Diabetes Mellitus, % 37.5 42.2 32.8 ns
Ref diameter, mm 2.13±0.32 2.22±0.34 2.10±0.31 ns
Pre MLD, mm 0.63±0.34 0.72±0.33 0.57±0.37 ns
Pre % stenosis 71±15 68±14 73±17 ns
Lesion length, mm 14.3±7.7 12.7±9.0 14.8±6.0 ns
Post MLD, mm 1.76±0.30 2.10±0.40 2.30±0.30 <0.0001
Post % stenosis 25±9 18±11 10± 7 <0.0001
Acute gain, mm 1.1±0.4 1.4±0.4 1.7±0.4 <0.0001
Late loss, mm 0.5±0.5 0.6±0.5 1.0±0.6 <0.0001
Loss index 0.47±0.47 0.47±0.42 0.62±0.34 ns
Restenosis rate, % 48.7 31.1 41.3 0.078
In hospital event, % 6.3 1.6 3.1 0.26

In hospital event = cardiac events included subacute stent thrombosis

Conclusions: The CBA for small coronary artery disease provided superior
outcome in angiographic restenosis and safe compared to the other strategy.
These findings suggested that CBA is a useful strategy for the treatment of
small coronary artery disease.
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2053 Fractional flow reserve after stenting to predict
repeated target vessel revascularization during
follow-up

N. Pijls on behalf of the FFR-post-stent-Registry Investigators. Catharina
Hospital, Cardiology, Eindhoven, Netherlands

Background: In-stent restenosis occurs in approximately 15% of patients de-
spite optimum angiographic results. Coronary pressure measurement has been
suggested as an additional physiologic method to optimize stent deployment.
Aim of the present study was to investigate the predictive value of pressure-
derived fractional flow reserve (FFR), measured immediately after scenting, for
repeated target vessel revascularization (TVR) at 6-month follow-up.
Methods: In 750 patients in 15 hospitals, stent implantation was guided by
coronary pressure measurement and post-stent FFR was calculated as the
ratio of hyperemic coronary pressure just distal and just proximal to the stented
segment. Patients were divided in 5 groups, according to the post-stent FFR:
0.96-1.0; 0.91-0.95; 0.85-0.90; 0.81-0.85; and 0.75-0.80.
Results: Baseline characteristics, procedural characteristics and angiographic
results were completely comparable in all groups. A strong inverse correla-
tion was found between post-stent FFR and need for TVR and event rate at
6-month, ranging from 4% in patients with complete normalization of FFR af-
ter stenting to 41% in the worst group (table). Patients with FFR <0.90 had a
relative risk for restenosis that was almost 5x higher than in patients with FFR
>0.90.

Post-stent FFR 0.75-0.80 0.81-0.85 0.86-0.90 0.90-0.95 0.96-1.0 all patients

number of pat 44 63 130 241 266 750
refer diam (mm) 2.8±0.5 3.0±0.6 2.9±0.5 3.0 ± 0.6 3.2 ± 0.5 3.1 ± 0.6
post-stent stenosis 12 ± 9% 8 ± 13% 10 f 10 7 f 8% 7 f 10% 9 f 11%
TVR rate 41% 25% 20% 7% 4% 13%

Conclusion: FFR after stent implantation is a strong independent parameter
to predict need for target vessel revascularization (TVR) at 6-month follow-up.
Complete normalization of FFR after stent implantation can be achieved in 40%
of the patients and is associated with a 6-month restenosis rate of 4% only

2054 Coronary intervention in the elderly: comparison on
immediate and long-term clinical outcome between
octogenarians versus septuagenarians

F. Liistro t , A. Chieffo t , C. Sarais 1 , C. Di Mario 2 , F. Sgura 1 , A. Castelli l,
D. Maccagni 1 , A. Colombo'. 1 Ospedale San Raffaele, Emodinamica, Milano,
Italy; 2 Emo Centro Cuore Columbus, Emodinamica, Milan, Italy

Background: Cardiologists will face more often the difficult clinical dilemma
of the decision making for elderly patients with symptomatic coronary artery
disease. The aim of this study is to evaluate the immediate and long-term clin-
ical results following elective percutaneous coronary interventions in elderly
patients comparing septuagenarians versus octogenarians.
Methods: Between January 1997 and August 2001, 521 consecutive pa-
tients,150 octogenarians (mean age of 83±2.86 yrs) and 371 septuagenari-
ans (mean age of 73.3±2.7 yrs) underwent elective percutaneous coronary
intervention (PCI) at our institutions. The data reported are related to all the
patients in whom coronary intervention was performed or intended. Major Ad-
verse Cardiac Event (MACE) was defined as death, Myocardial Infarction (MI)
and repeated revascularization either by Re-PCI or Coronary Artery By-Pass
Grafting (CABG). MACE occurrence in hospital and at 6-month follow-up was
the study end-point.
Results: Octogenarians were more often females (34.6% vs 22.1%;p=0.039),
with a lower rate of previous PTCA (10.6% vs 23.1%; p=0.0009) and more
calcified lesions (26.6% vs 18.3%; p=0.04). No difference was found in terms
of multi-vessel intervention between the two groups (37% in octogenarians vs
34% in septuagenarians; p=0.5). Angiographic success was higher in septu-
agenarians (99.4% vs 97.3%; p=0.0001) as the rate of complete revascular-
ization (52.5% in septuagenarians vs 40% in octogenarians;p=0.04). No sig-
nificant differences in hospital mortality (2% in octagenarians vs 0.5% in sep-
tuagenarians; p=0.1), MI (2% in octogenarians vs 1.6% in septuagenarians;
p=0.7) and emergency repeated revascularization (0.2% vs 0.0%; p=0.1) were
observed. At 6-month follow up, mortality (7.3% vs 2.7%; p=0.02) as well as MI
(4.0% vs 1.8%: p=0.2) were higher in octogenarians but were counterbalanced
by a lower rate of repeated revascularization (4.1% vs 11.3%; p=0.01) with no
difference in terms of event-free survivals between the two groups (84.3 vs
84.6;p=0.9). Multivariate logistic regression (figure 1) showed that age(RR:1.1;
95%CI 1.01-1.20) and complete revascularization (RR:0.11;95%CI:0.02-0.53)
are independent predictors of 6-month mortality.
Conclusion: PCI in octogenarians has a similar acute mortality but a higher
late mortality than in septuagenarians. This higher mortality is possibly ex-
plained by the lower rate of complete revascularization achieved.

2055 Short-term outcome after percutaneous coronary
interventions in patients affected by solid cancer and
acute coronary syndromes

G. Sangiorgi 1 , S. Castelvecchioz, G.L. Carbone 2 , D.R. Holmes 3 ,

K.N. Garratt 3 . 1 Istituto Policlinico S.Donato, Cardiovascular Diseases Dept.
S. Donato Milanese, Italy; 2 lstituto Policlinico S. Donato, Cardiovascular
Diseases Dept., S.Donato Milanese, Italy; 3Mayo Clinic and Foundation,
Cardiovascular Diseases, Rochester, MN, United States of America

Background: The number of pts affected by tumours (K) and acute coronary
syndromes (ACS) is increasing constantly in the industrialized countries. It is
well known that pts affected by malignancies who need myocardial revascu-
larization may benefit more from percutaneous intervention (PCI) than surgery
(due to the severe decrease in immuno-system defenses during CABG). In ad-
dition, since malignancies induce an hypercoagulable/aggregation state, we hy-
pothesized that pts affected by K and undergoing PCI may have a different clin-
ical outcome compared to standard population cohort due to thrombotic com-
plications. Methods and Results: Patients affected by K (n=233) and submitted
to PCI at the Mayo Clinic from 1985 to 2000 were retrospectively compared
with a standard general population cohort (n=699). Patients were matched as
regard of age, sex, ejection fraction, clinical onset of ACS, and cardiovascular
risk factors. Significant difference in MACE was present at thirty-day follow-up
in the two study group (Table).

Table: 30-Days MACE after PCI

Tumours (n=233) Standard Population (n=669) P value

Mortality (n, %) 11(4.9) 17(2.5) .003
Death/MI 43 (18.5) 46(6.9) .0001
Death/ MI/TVR 50(21) 63(9.4) .0001
Emergency CABG 3 (1.3) 8 (1.4) NS
Coronary Embolization 18 (7.7) 11 (1.6) .00001
Coronary Occlusion 2 (0.7) 5 (0.7) NS
Branch Occlusion 12(5.2) 23(3.4) NS
Cardiogenic Shock 11 (4.7) 29 (4.3) NS

Conclusions: Pts affected by malignancies submitted to coronary intervention
for ACS have a worst short-term clinical outcome compared to standard pop-
ulation. This may be due to a severe thrombophilic state leading to increased
rate of thrombotic complications after PCI. Prospective clinical studies are nec-
essary to understand if pharmacological intervention that inhibit the coaugula-
tion/aggregation state may improve the clinical outcome of pts affected by both
K and ACS submitted to PCI.
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2056 Percutaneous coronary intervention of complex lesions
is still associated with increased in-hospital and 1-year
adverse event rates

R.L. Wilensky 1 , J. Johnstone, F. Selzer 2 , D.O. Williams 3 , B.D. Klugherz',
W.K. Laskey 4 , P.C. Blocks, K.M. Detre 2 on behalf of NHLBI Dynamic Registry.
Hospital of the University of Pennsylv, Cardiovascular Division, Philadelphia,

United States of America; 2 University of Pittsburgh, GSPH-Department of
Epidemiology, Pittsburgh, United States of America; 3Rhode Island Hospital,
Division of Cardiology, Providence, United States of America; "University of
Maryland, Division of Cardiology, Baltimore, United States of America; 5Emory
University, Division of Cardiology, Atlanta, United States of America

Advances in percutaneous coronary intervention (PCI) have reduced compli-
cations but expanded the indications. This study evaluated whether the PCI of
complex lesions is associated with increased adverse clinical events for up to
1 year after the procedure. A total of 4629 patients (pts) undergoing PCI be-
tween 7/97-2/98 and 2/99-6/99 were enrolled in the NHLBI Dynamic Registry.
A complex lesion was defined as a significant stenosis with thrombus, calcifica-
tion, ostial or bifurcation location or a chronic occlusion. The 2839 pts treated
for complex lesions (61.3%) were significantly older and more likely to present
with an acute coronary syndrome. PCI of a complex lesion was more likely
to cause major dissection, distal embolization, side branch occlusion or persis-
tent reduced blood flow (all p<0.05) and the procedural success rate was lower
(89.9% vs 96.7%, p<0.001). Pts with complex lesions had increased in-hospital
and 1-yr event rates (p<0.001, table).

Lesion complexity and clinical events

Complex? In-hospital One-Year

Death Death/MI MACE Death Death/MI MACE
Yes 2.0% 5.2% 6.6% 6.2% 11.7% 27.2%
No	 0.6%	 2.4%	 2.9%	 3.7%	 7.5%	 23.3%

All differences p<0.001

Additionally, there was a significant trend (p<0.001) in increased in-hospital
and 1-year death and death/MI rates with increasing number of treated com-
plex lesions. Multi-variate analysis demonstrated that pts with thrombus had a
greater incidence of in-hospital death/MI (OR=1.97; 95% CI= 1.35-2.87) while
thrombus, calcification,and bifurcation were associated with a greater incidence
of adverse events (Thrombus [OR=1.82 95% CI=1.30-2.56], calcification [OR
1.39, 95% CI=1.04-1.85], bifurcation [OR=1.46 95% CI=1.02-2.09]. At 1-yr cal-
cified and bifurcation lesions were independently associated with increased
death/MI/CABG (RR=1.18; 95% CI=1.00-1.40, RR=1.34, 95% C1 1.09-1.64, re-
spectively).
In conclusion, PCI of complex lesions was associated with increased pen-
procedural, in-hospital and 1-yr adverse events. An increased in-hospital event
rate was noted independently for thrombotic, bifurcation and calcified lesions.
bifurcation and calcified lesions were independently associated with worse
long-term event rates.

2057 Non-intervention strategy for patients with significant
in-stent restenosis on angiography: 3-year clinical
follow-up

H. Eltchaninoff, R. Carlot, C. Tron, C. Giron, A. Cribier. Charles Nicolle,
Cardiology Dept., Rouen, France

In-stent restenosis remains a major limitation after coronary stent implantation
with high recurrent restenosis rate after any interventional procedure.
The aim of our study was to evaluate the long-term clinical outcome of patients
(pts) presenting with significant in-stent restenosis on repeat angiography and
who were maintained on medical treatment alone with no revascularisation pro-
cedure. Clinical follow-up was obtained by phone.
Results: Between january 1996 and may 2000, we could retrospectively iden-
tify 258 pts presenting with significant angiographic (> 50% by QCA) in-stent
restenosis: among them, 66 (26%) did not undergo percutaneous coronary in-
tervention and/or bypass surgery and were maintained on medical treatment
alone. This subset of Pts represented our study group. In this population, repeat
angiography was either performed on systematic basis (44 Pts) or because of
documented ischemia and or angina < class 2 of the Canadian Classification
(22 Pts). Mean age was 61 ± 11 years and 86% were male. In-stent restenosis
was diffuse in 84% and mean stenosis diameter was 57 f 7%. Clinical indi-
cations for stent implantation were: unstable angina (28%), acute myocardial
infarction (16%), stable angina (56%). Mean stent diameter was 3.0 ± 0.3 mm
and mean stent length was 16.5 ± 5.5 mm. Vessel location was LAD in 51 %,
LCX in 19% and RCA in 26%. Ejection fraction was 62 ± 12% and 60% of
pts were pluritroncular. Clinical follow-up was obtained at 33 ± 10 months in
all pts: 2 pts died and none developed myocardial infarction. During follow-up,
6 pts (9%) only had target lesion revascularisation (repeat PTCA). Event-free
survival was 86% at 33 months.
Conclusions: Medical treatment alone is associated with a good long-term
clinical follow-up in selected patients with significant documented in-stent
restenosis. Knowing the high recurrent restenosis rate after repeat interven-

tional procedures for in-stent restenosis, medical treatment alone is a valuable
alternative in non or pauci-symptomatic pts, even in case of diffuse restenosis.

2058 Asymptomatic restenosis after coronary artery
stenting - Is re-PTCA indispensable?

A. Germing t , S. von Dryander t , W. Bojara t , T. Lawo t , M. Lindstaedt t ,
A. Machraoui 2 , B. Lemke 1 . t BG-Kliniken Bergmannsheil, Cardiology and
Angiology, Bochum, Germany; 2DIAKO, Internal Medicine, Flensburg,
Germany

Background: Coronary artery stenting has reduced bailout situations and the
restenosis rate after percutaneous coronary interventions (PCI) but restenosis
still limitates the long-term outcome. The diagnosis of a hemodynamic rele-
vant restenosis is not standardized and the treatment options of restenosis are
discussed controversially.
Methods: In an unselected population of 397 patients we analyzed the ther-
apeutic strategy in case of an angiographically assessed restenosis (diameter
stenosis > 50%) three months after coronary artery stenting. Recurrent angina
or myocardial ischemia had been required for the primary intervention.
Results: A total of 105 patients (61.1+10.1 years, 72.4% male) presented a
significant restenosis in the target lesion measured by quantitative coronary
angiography. Among the population with restenosis 65 patients (61.9%) pre-
sented recurrent angina, 50 patients (47.6%) showed myocardial ischemia dur-
ing stress tests. Twenty-two patients (21%) had no angina and no ischemia.
PCI of the target lesion was performed in 70 patients (66.7%), in 12 patients
(11.4%) a surgical revascularization was recommended because of multives-
sel disease. A total of 24 patients (22.9%) with restenosis were treated without
intervention. In this conservatively treated group 6/24 patients presented uncer-
tain symptoms and unclear ischemia. In 2/6 patients a PCI had to be performed
due to new angina in the following weeks.
Conclusion: Treatment strategies of restenosis after corononary artery stent-
ing are not standardized. The indication for re-intervention should include clin-
ical, functional, morphologic and prognostic factors. In case of absence of
angina or myocardial ischemia an observant regimen seems to be reasonable.

PRIMARY STENTING IN ACUTE MYOCARDIAL
INFARCTION. PERCUTANEOUS CORONARY
INTERVENTION VERSUS THROMBOLYSIS

2059 A cautionary tale for multivessel stenting during acute
myocardial infarction: significant vasoconstriction of
non-culprit lesions

C.G. Hanratty, Y. Koyama, H.H. Rasmussen, G.I.C. Nelson, P.S. Hansen,
M. R. Ward. Royal North Shore Hospital, Department of Cardiology, St
Leonards, Australia

Recently there has been a worldwide trend towards multivessel stenting in the
setting of myocardial infarction, treating nonculprit lesions as well as the infarct-
related lesion. However, not infrequently we noted that nonculprit lesion sever-
ity was significantly exaggerated by vasoconstriction at the time of infarction,
raising the possibility that many non-ptilprit lesions may not need to be treated.
In this retrospective study we identified all patients in our infarct interventional
database who had a lesion of >50% stenosis (by operator report) in a non-
infarct related artery and had additional angiography within 9 months of the in-
dex infarction. Angiographic stenosis was measured in each study by the QCA
Medis system in orthogonal planes by operators blinded to study sequence. Pa-
tients (n=46) were excluded if matching angiographic views were not obtained
or when coronary artery bypass grafting had been performed to the study ves-
sel. Mean (SD) minimal lumen diameter of non-culprit stenosis(n=59) increased
significantly from infarct angiography (I) to non-infarct angiography (NI) (1 1.53
(0.51) vs NI 1.78 (0.65) P < 0.0001) while % stenosis reduced (149.3 (14.5) vs
NI 40.4 (16.6) P < 0.001). Reference diameter was not significantly different (I
3.1 (0.8) vs NI 3.0 (0.8)). Medications, hemodynamics, clinical status and de-
mographics were compared between studies but did not influence non-culprit
stenosis severity on multivariate analysis. 10/59 lesions were > 50% stenosis
during the infarct study and < 50% at the non-infarct study [MLD 1.14 (0.37)
mm vs. 1.76 (0.70) mm, p<0.0001, and % stenosis 61.1 (9.1) % vs. 38.0 (6.3)
%, p<0.0001]. We conclude that clinically significant vasoconstriction is com-
mon in non-culprit lesions at the time of infarction and aggressive intracoronary
vasodilator administration may be advisable prior to treating non-culprit lesions
at the time of infarction.
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12060 I Randomised comparison of direct stenting and
stenting after predilatation in acute myocardial
infarction. In-hospital results of DIRAMI trial

M. Gasior, M. Gierlotka, A. Lekston, K. Wilczek, T. Zebik, J. Szkodzinski,
R. Wojnar, L. Polonski. Silesian Centre for Heart Disease, 11/ Card. Dep.
Silesian School of Med., Zabrze, Poland

Background: Data on utilisation of direct stenting technique during immediate
angioplasty in acute myocardial infarction (AMI) patients (pts) are limited. The
aim of this on-going study is to evaluate feasibility, safety and effectiveness of
direct stenting in AMI.
Methods: Consecutive pts with AMI were randomised before angiography to di
rect stenting (DS) or stenting after balloon predilatation (PS). Exclusion criteria
were pulmonary oedema and cardiogenic shock. After coronary angiography
pts were excluded if the operator decided not to pertorm angioplasty or stent
ing. TIMI flow grade 0 or 1 were not considered a contraindication for DS. One
year clinical and angiographic follow-up is pending. Analysis was pertormed on
an intention to treat basis.
Results: Between Nov. 2000 and Sep. 2001, a total of 248 pts were ran
domised: 125to DS and 123 to PS. After coronary angiography 31 pts were fur
ther excluded. Final study groups comprised 110 and 107 pts in the DS and PS
groups, respectively. Cross-over to predilatation occurred in 13 (11.8%) in DS
group (inability to cross the lesion with a stent - 7, uncertain guidewire place
ment - 4, lesion type - 2 pts). Except 2 pts (1 per group) the stents were suc
cessfully implanted. Procedural and clinical in-hospital outcome is summarised
in the table.
In-hospilal outcome

OS (N=110) PS (N=107) P

TIMI flow grade 3, % 95.4 93.5 0.52
TMP' grade 2 or 3, % 81.3 76.2 0.41
MLO,mm (SO) 2.66 (0.41) 2.70 (0.52) 0.46
Additional slent(s), % 12.7 14.9 0.63
Side branch occlusion, % 2.7 3.7 0.72
Fluoroscopylime, min (SO) 12.2 (7.5) 14.9 (7.7) 0.011
Procedure time, min (SO) 59 (22) 72 (31) 0.0006
Reocclusionor reinfarction,% 1.8 2.8 0.68
Death, % 0 1.9 0.24

• TMP (TIMI MyocardialPerfusion) gradewas accessible in 83% in OS group and 78% of pts in
PS group.

Conclusions: Direct stenting during angioplasty for AMI is feasible, safe and
effective in a majority of patients suitable for stent implantation. Follow-up data
are required to define the usefulness of direct stenting technique in patients
with AMI.

12061 I Does plaque characteristics influence the late outcome
after primary stenting for acute myocardial infarction?

R. Gill, A. GZiut2 , T. Pawlowski 2 , R. Zurawski 2, T. Dryja 2 , S. Cluka ",
A. Krzywkowski 2. 1Invasive Cardiology Department, Central Hospital of
Internal Affairs, Warsaw, Poland; 2 Pomeranian Academy of Medicine, Cardiac
Catherisalion Laboratory, Szczecin, Poland

Background: Previous studies have reported that acute myocardial infarction
(AMI) is mainly associated with a soft plaque accompanying positive arterial
remodeling. The aim of the study was10 assess the relationship between ultra
sonic features of the lesion and late outcome in patients with AMI undergoing
primary angioplasty.
Methods: The study population consisted of 53 patients (12 F; 41M; mean age
55 y) with totally occluded infarction related artery. Intracoronary ultrasound
was pertormed after predilation (4-6 atm) with a small balloon (1,5-2,0 mm)
using 20 MHz electronic probe (Avanar, Jomed Inc). Ultrasonic images were
recorded during automatic pullback manouever (speed 1,0 mm/sec) for their
qualitative and quantitative assessment. Media to media diameter and total
vessel area were calculated in the proximal and distal reference segments and
also at the site of artery occlusion. Additionally, a remodeling index was calcu
lated (total vessel areas at: occlusion site /average of prox and dist reference
segments). Its value below 0,95 was the cut off for negative remodeling. Stud
ied population was divided into 2 groups: Gr 1 with negative remodeling (35
patients) and Gr 2 with positive remodeling (18 patients) in examined arteries.
During 6 months follow-up we recorded evidence of MACE (death, myocardial
infarction, target vessel revascularisation).
Results: Stent was implanted successfully in every patient. The mean nominal
stent diameter was 3,34±0,26 mm in Gr 1, and 3,86±0,51 mm in Gr 2 (p<0,05).
Mean stent area after intervention was 7,54±2,31 vs 8,56±2,98 mm2 , respec
tively Gr1 vs Gr2, p=NS. Calcific plaque (arc of calcium >180) was found in
74% and 33% of cases in Gr 1 and Gr 2, respectively (p<0,05). Remodeling
index was significantly smaller in Gr 1 in comparison with Gr 2 (0,64±0,21 vs
1,12±0,11; p<0,05). Furthermore mean plaque burden at the occlusion site
was significantly smaller in Gr1 than in Gr2 (59,2±12,3 vs 68,7±14,1 respec
tively, p<0,05). During follow up, the evidence of MACE was significantly higher
in Gr1 than in Gr2 (28% vs 12% respectively, p<0,05). The strong correlations

between remodeling index and MACE (r=0,79, p<0,05) and arc of calcium and
MACE (r=0,61, p<0,05) were also found.
Conclusion: Negative remodeling with accompaning significant calcification is
very frequent in AMI related artery. This plaque presentation is related with
worse late outcome after primary stenting.

120621 Primary PTCA compared to early thrombolysis in
patients with acute myocardial infarction: Results of
the Berlin Myocardial Infarction Registry

B. Maier l, R. Matteucci Gothe 2 , A. Mohadjer 2 , S. Rux2 on behalf of Berlin
Myocardial Infarction Registry. 1Berlin Myocardial Infarction Registry, Berlin,
Germany; 2 Berliner Herzinfarktregister, Berlin, Germany

Introduction: There is evidence that primary percutaneous coronary inter
vention (PCI) after acute myocardial infarction (AMI) is an alternative to early
thrombolysis if pertormed in a timely fashion by experienced interventionel car
diologists in high volume centers. Since Berlin has many high volume centers
with experienced personnel, the study compared in-hospital mortality of pa
tients with AMI treated with primary systemic thrombolysis and primary PCI.
Methods and results: Using data from the Berlin Myocardial Infarction Reg
istry on 2945 patients with acute myocardial infarction in 1999/2000, in-hospital
mortality of patients treated with primary PCI compared to those treated with
thrombolysis was examined. 59% of all patients received repertusion therapy.
Patients who received repertusion therapy had a much lower unadjusted in
hospital mortality rate than patients who did not receive repertusion therapy
(8.6% versus 19.3%, p<0.05). Of those patients who did receive repertusion
therapy, 57% received intravenous thrombolytic therapy, 43% received primary
PCI. Patient characteristics were similar in both groups (age, sex, diabetes mel
litus, congestive heart failure etc.). Statistically significant differences between
both groups were observed only for: diagnostic first ECG, time since onset of
symptoms to hospital <3hours, on site facility for invasive cardiovascular pro
cedures in the admitting hospital (p<0.05).
After adjusting for significant differences in baseline and clinical characteris
tics (age, sex, diabetes mellitus, hypercholesterinaemia, congestive heart fail
ure/previous MI at admission, cardiogenic shocklheart failure at admission, pul
monary oedema, anterior MI), the difference in in-hospital mortality between
the patients treated with PCI and those treated with thrombolysis was not sig
nificant anymore (OR=0.67, 95%CI:0.41-1.1). A different methodological ap
proach (case control study with individual matching) revealed the same results.
Summary: The data of the Berlin Myocardial Infarction Registry from 1999 and
2000 show that after adjustment for confounding parameters the difference in
in-hospital mortality between the patients treated with primary PCI and those
treated with thrombolysis was not statistically significant.
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2063 Reperfusion therapy with thrombolysis or primary
PTCA for acute myocardial infarction in the real world:
data from the nation-wide French USIC 2000 registry

J.M. Lablanche', D. Blanchard 2 , H. Ghobrial 3 , G. Hanania 4 , P. Gueret 5 ,

J.P. Cambou 6 , L. Vaur 3 , N. Danchin 7 on behalf of the USIC investigators.
'CHULille, Cardiologie, Lille, France; IClinique St Gatien, Cardiologie, Tours,
France; 3Aventis, Paris, France, ICardiologie, Au/nay sous Bois, France;
5CHU Mondor, Cardiologie, Creteil, France; slnserm U 518, Toulouse, France;
'Cardiology Dept., Paris, France

Though randomised studies have shown that primary PTCA was superior to
intravenous thrombolysis in patients with acute myocardial infarction, its appli-
cability in everyday clinical practice may limit the extent of this beneficial ef-
fect. The nation-wide French USIC 2000 study is a registry which included all
patients admitted to ICUs for AMI < 48 hours from symptom onset in Novem-
ber 2000. More than 80% of the ICUs in France participated in the study. Of
the 2320 patients recruited, 974 had Q wave or ST segment elevation MI with
reperfusion therapy with either primary PTCA within 24 hours of admission
(group P, n=429) or thrombolysis (group T, n=545).
Baseline characteristics were quite similar for the 2 groups (age: 61 ± 14 vs
61 ±14; women: 23% vs 22%; hypertension: 38% vs 37%, current smoking;
24% vs 23%, history of CHF: 2% vs 2%). In Group P, however, diabetes melli-
tus (20% vs 14%, p=0.01), history of MI (17% vs 10%, p=0.0001), and history
of PTCA (13% vs 6%, p=0.001) were more prevalent than in group T. More
Group P patients had anterior myocardial infarction (46% vs 37%, p=0.002).
A similar proportion of the patients (11% vs 12%) were referred from other
institutions. In thrombolysed patients, 280 (51%) underwent subsequent PTCA
within 24 hours. The in-hospital clinical course was similar in the 2 groups. Five-
day mortality was 4.9% in group P vs 5.5% in group T (8.7% in patients with
thrombolyis alone, 2.5% in patients with rescue PTCA). In both groups, 23%
developed signs of heart failure. There was a trend to more intraventricular
thrombus (1.2% vs 0.4%), but fewer incident strokes (0.2% vs 1.3%, p=0.07) in
group P. Cumulative 5-day mortality or stroke was 4.9% in Group P vs 6.1% in
Group T (p=ns). Using stepwise logistic regression analysis, mode of reperfu-
sion therapy (thrombolysis or PTCA) was not an independent predictor of early
outcome. In patients admitted within 6 hours of symptom onset, mortality was
4.7% in patients undergoing primary PTCA, vs 5.0% in patients treated with
thrombolysis.
Conclusion: in this large "real world" registry, patients treated with intravenous
thrombolysis or primary PTCA have quite similar baseline profiles. More than
half of the patients treated with thrombolysis underwent rescue PTCA, which
appears a safe procedure (5-day mortality: 2.5%). Early clinical outcome was
not different with either mode of reperfusion therapy.

2064 Early ST-segment resolution correlates with myocardial
salvage in patients with acute myocardial infarction
treated with stenting or thrombolysis

G. Ndrepepa 1 , J. Dong 1 , A. Kastrati' , J. Mehilli , S. Schmieder',
M. Schwaiger 2 , C. Schmitt', A. Schomig'.'Deutsches Herzzentrum,
Cardiology Dept., Munich, Germany; 2 TU Munchen, Klinik for Nuklearmedizin,
Munich, Germany

Previous studies have shown that the degree of early ST-segment elevation
resolution may predict final infarct size and clinical outcome in patients (pts)
with acute myocardial infarction (AMI). Whether this parameter correlates with
myocardial salvage determined by scintigraphy remains unknown.
Included in this study were 243 pts with AMI enrolled in the randomized
STOPAMI 1&2 trials, which compared stenting with thrombolysis. Serial 12-
lead ECGs were performed at baseline and after completing coronary stenting
(n=122) or thrombolysis (n=121). ST-segment resolution was defined as com-
plete (>= 70%), partial (< 70% to 30%) and absent (< 30%). Initial perfusion
defect (area at risk) was assessed by Tc 99m sestamibi scintigraphy at base-
line, final infarct size was assessed by a second scintigraphic study at 7-14 days
and salvage index was the proportion of area at risk salvaged by reperfusion.
The ST-segment resolution was complete in 85 pts, partial in 80 pts and ab-
sent in 78 pts. The figure clearly shows that a higher degree of ST-segment
resolution is associated with a greater salvage index, a smaller infarct size and
a lower mortality at 6 months. The association between ST-segment resolu-
tion and myocardial salvage remained significant (P<0.01) after adjustment for
other covariates. When stenting was compared with thrombolysis, it led to more
ST-segment resolution (P<0.001), to a grater salvage index (P<0.001) and to

a lower 6-month mortality (P=0.02).
Conclusion: The degree of early ST-segment elevation resolution on surface
ECG correlates with myocardial salvage in scintigraphy in pts with AMI after
reperfusion therapy. Therefore, ST-segment resolution may serve as a simple
and useful means for comparing the efficacy of different reperfusion strategies.

PERCUTANEOUS CORONARY INTERVENTION IN ACUTE
CORONARY SYNDROMES

2065 Intracoronary thrombus, distal flow and ischaemic
events in non-ST-segment elevation acute coronary
syndromes

P. TherouxI, J. Nasmith 2 , X.Q. Zhao 3 .'Montreal Heart Institute, Research
Center, Montreal, Canada; 2 The Toronto Western Hospital, Acute Coronary
Units, Toronto, Canada; ' University of Washington, School of Medicine,
Seattle, Canada

Introduction: Thrombus formation on an atherosclerotic plaque is a common
finding in ACS. In this study, we correlated the severity of the thrombus with
distal flow and adverse clinical outcomes.
Materials and Methods: The 1569 patients in the PRISM-PLUS who had coro-
nary angiography 48 and 96 hours after initiation of antithrombotic therapy were
studied. All angiographic data were centrally analyzed. Distal flow assessed by
the TIMI flow grade and the corrected TIMI frame count (CTFC), and percent
lumen diameter reduction (%LDR) by quantitative angiography.
Results: Thrombi were found in 674 patients (45%), normally distributed
around a median of 50%LDR of the underlying plaque, half of them on stenoses
40% to 60%. Total %LDR of culprit lesions was 82% with thrombus and 78%
without (NS); thrombi contributed to 31 % of LDR, more so on more severe un-
derlying stenoses. CTFC increased sharply with 375%LDR (slope=2.1 1) and
less so when thrombi were present (slope=1.33). Matched for %LDR, throm-
botic lesions had more TIMI grade 3 flow (73.4% vs. 45.7%, p<0.0001 for
%LDM 3 75%). Death, MI, death/MI, and death/MI/refractory ischemia occurred
more frequently with a thrombus (5.71 % vs. 3.24%, p=0.034; 8.57% vs. 6.66%,
p=0.221; 14.29% vs. 9.9%, p=0.021; 27.14% vs. 18.17%, p<0.0001), but could
not be predicted by total % obstructive stenosis, % underlying stenosis, or
CTFC.
Conclusions: In ACS thrombi frequently persist despite antithrombotic therapy,
and contribute significantly to lumen diameter obstruction and strongly predict
ischemic events. The thrombotic component, however, is less flow restrictive
than plaques, supporting mechanisms other than flow obstruction to explain
thrombi-associated ischemic events.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



392	 Percutaneous coronary intervention in acute coronary syndromes

20j 	 effect of first day PTCA for acute
non-ST-segment elevation myocardial infarction in
clinical practice: results of the ACOS registry

A K. Gitt 1 , M G. Gottwik 2 , H. Wienbergent, R. Schiele', T. Heer 1 ,

C. Meisenzahl 1 , J. Senges 1 on behalf of the ACOS-Study-Group.
I Herzzentrum Ludwigshafen, Cardiology, Ludwigshafen/Rhein, Germany;
2 Cardiology, Klinikum Nurnberg Sud, Nurnberg, Germany

Background: The VINO Study has reported a reduction in mortality and re-
infarction by first day angioplasty (PTCA) in patients (pts) with acute coronary
syndromes (ACS) without persistent ST-elevation. Data on the outcome of pts
with non-ST-elevation myocardial infarction (NSTEMI) in clinical practice do not
yet exist.
Methods: Since June 2000 consecutive pts with ACS have been enrolled into
the ACOS-Registry (Acute Coronary Syndrome, 154 hospitals) in Germany.
We analysed the impact of first day PTCA in patients with NSTEMI on hospital
outcome.
Results: Out of 9065 consecutive patients with ACS, 3727 (41%) presented
with NSTEMI, 880 of these patients (24%) received first day PTCA. Determi-
nants in favour of first day PTCA were prior PTCA/CABG (OR 2,17; 1,68-2.81),
age < 70 years (OR 2,10; 1,80-2,60) and male gender (OR 1,70; 1,31-2,10).
Determinants against first day PICA were diabetes mellitus (OR 0,77; 0,62-
0,95) and prior myocardial infarction (OR 0,54; 0,42-0,70).

First day PICA for NSTEMI

NSTEMI with First day PTCA NSTEMI without First day PICA

n= 880 2847
Age (years) 64 71
Male Gender 78% 62%
Prior MI 16.0% 22.2%
Prior PTCA 184% 9.7%
Hypercholesteremia 54.5% 46.7%
Hypertension 66.4% 70.6%
Diabetes 25.0% 33.1%
Hospital mortality 0.9% 7.2%

p<0.01 for all parameters

After adjusting for differences in baseline characteristics and adjunctive therapy,
first day PTCA in NSTEMI patients was associated with a 85% reduction of
odds for hospital mortality (OR 0.15, 0.06-0.41).
Conclusion: Determinants for first day PTCA in acute NSTEMI were male gen-
der, age < 70 years and prior PTCA or CABG. First day PTCA in acute NSTEMI
was associated with a high 85% reduction of adjusted odds for hospital mor-
tality. This high reduction might reflect an additional clinical selection bias for
which we could not correct with the available parameters in the multivariate
analysis.

2067 Clinical outcome of percutaneous coronary
intervention in patients with non-ST-segment elevation
acute coronary syndromes in catheterisation
laboratory without on-site surgical back up

D. Dudek, T. Rakowski, J. Legutko, P. Turek, W. Mielecki, A. Dziewierz,
S. Bartus, J S. Dubiel. Institute of Cardiology, Jagiellonian University, Krakow,
Poland

Background: Percutaneous coronary interventions (PCIs) in patients (pts) with
non ST elevation acute coronary syndromes (NSTE ACS) are recognized as in-
terventions with high risk of adverse cardiac events. It could be important for
catheterisation laboratories (cath-lab) without on site surgical back up. How-
ever, coronary stents and platelet glycoprotein Ilb/Illa receptor inhibitors im-
prove safety of PCIs. The purpose of the study was to analyze the immediate
and long term outcome of PCIs performed in cath-lab without on-site surgical
back up in pts with NSTE ACS.
Methods: In a cohort of 479 consecutive pts (160 with NSTE ACS - group
A, 319 with stable angina - group B) we analyzed short and long-term clinical
outcome of PCIs performed in cath-lab located several kilometres from cardiac
surgery department with effective transfer time < 30 minutes.
Results: Stent implantation rate (61,3% vs 50,2%; p= 0,04) and frequency of
using Ilb/Ilia blockers (17,5% vs 6,3%; p<0,001) was higher in group A. In
hospital outcome was similar in both groups - A vs B: (death: 0,6 vs 0,6%;
myocardial infarction: 2,5 vs 1,6%; urgent rePCI: 1,9 vs 1,3%). Acute PCI com-
plications requiring urgent surgical operation occurred in 1 pt (0,6%) from group
A and in 1 pt (0,3%) from group B. Those pts were successfully transferred for
cardiac surgery. Kaplan Meier event-free survival was similar in both groups.
Conclusions: In the era of coronary stents and platelet glycoprotein Ilb/Illa
receptor inhibitors there was no difference in short and long term outcome of
PCIs between pts with NEST ACS and stable angina. The early aggressive ap-
proach to pts with ACS was feasible and safe in cath-lab without on site cardiac
surgery. Surgical backup was still necessary for only few PCI complications.

2068 Angiographic and clinical outcomes after angioplasty
in saphenous vein graft for acute myocardial infarction

L. leborgne, E. cheneau, A. ajani, D. cha, H. yazdi, A. pichard, L. satler,
R. waksman. washington hospital center, Medstar research institute,
Washington, United States of America

Objective: We compared in-hospital and six months outcomes of patients who
underwent a primary percutaneous coronary intervention (PCI) of an acute my-
ocardial infarction (AMI) related to a vein graft obstruction or a native artery.
Methods: From January 1994 to June 2001, 556 patients underwent a pri-
mary PCI in the first 24 hours of an AMI. In 52 patients the target vessel was
an occluded saphenous vein graft (SVG) and in 504 patients it was a native
artery (NA). All of them were prospectively enrolled in the cardiovascular re-
search database. Myocardial infarction was confirmed by documented Creatine
Phosphokinase-MB elevation. After discharge, clinical follow-up was performed
via regular outpatient review and standardized telephone interview.
Results: There was no difference in patients demographic data between the
two groups.ln the SVG group the average graft age was 7.2 ± 5.4 years.
Respectively in the SVG group and in the NA group: Intra-aortic balloon pump
was used in 29.7% vs. 28.1%, glycoprotein Ilb/Ilia inhibitors and thrombolytics
were respectively administered in 32.2% vs. 36.1 % and 4.7% vs. 2.4%. At the
time of the procedure, 43% of the grafts were totally occluded compared to
45% of the vessels in the NA group. During the procedure a distal embolization
was observed in 18.6% vs. 4.2% (p<0.05). An Angiographic success (defined
as a <50% diameter residual stenosis with TIMI flow grade 3) was obtained
in 79,1% in the SVG group vs 91.6% in the NA group (p<0.05). A stent was
implanted in 51.7% of SVGS vs. 43.6% of native arteries (p=NS).
In-hospital outcome and follow-up: Respectively in the SVG and NA groups,
in-hospital mortality was 4.3% vs.3.1%. At six months, the mortality was 16.1%
vs. 10.6% (p = NS) and the TLR-MACE (death, Q wave MI and TLR) was 42.9%
vs 23.3% (p = 0.001). At one year, the mortality was 19.6% vs 13.6% (p = NS)
and TLR-MACE was 51.1% vs. 29.6% (p = 0.003).
Conclusion: Primary PCI of AMI related to saphenous vein graft occlusion
can be successful. Although, these patients are at high risk and have lower
angiographic and clinical outcomes compared to patients with an acute infarct
angioplasty on native artery.

2069 Primary PTCA in coronary artery bypass vein grafts in
patients with acute myocardial infarction

U. Zeymer', A. Vogt 1 , U. Tebbe 2 , M. Weber 3 , M. Gottwik^ on behalf of the
ALKK-Study Group.. t Klinikum Kassel, Medizinische Klinik 11, Kassel,
Germany; 2Klinikum Lippe-Detmold, Detmold, Germany, 3Kreisklinik Dachau,
Medizinische Klinik II, Dachau, Germany; I Klinikum Nurnberg, Medizinische
Klinik 8, Nurnberg, Germany

Percutaneous coronary intervention (PCI) in coronary artery bypass vein grafts
has been shown to be associated with more adverse events compared to inter-
ventions in native coronary arteries.
Therefore we analyzed the outcome of patients with acute myocardial infarction
treated with PCI within 24 hours after symptom onset. All consecutive interven-
tions in 82 hospitals of the ALKK in Germany between 1992 and 2000 were
prospectively recorded in a registry. Informations about in-hospital complica-
tions including death, re-myocardial infarction, urgent CABG, re-occlusion, and
urgent re-PCI were available in more than 98% of the patients. During this
period a total of 20,023 interventions were performed in patients with acute
myocardial infarction within 24 hours after symptom onset. Of the latter 462
interventions were done in coronary artery bypass vein grafts. The in-hospital
mortality rate was 13,8% compared to 8.7% in patients with PCI in native coro-
nary arteries. TIMI 3 flow was achieved in 71,6% in vein grafts compared to
88.5% in native vessels. The use of stents was comparable with 53.1% versus
49.8%. Emergency surgery and re-PCI was necessary in 2.4% and 5.6% of the
CABG patients.
Conclusion: Primary PCI in vein grafts in patients with acute myocardial in-
farction is associated with a lower procedural success rate and an increased
in-hospital mortality rate compared to primary PCI in native vessels. There-
fore the search for adjunctive therapies to improve outcome in these high risk
patient group should be continued.
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2070 Protect against reperfusion injury with ITF-1697 in
acute myocardial infarction: PARI-MI trial

J. Vos', G.J. Laarman 2 , H.R. Michels 3 , A. Van 't Hof 4 , M.L. Simoons',
J.A. Kleijne 5 , M. Ballabio 6 , M. Sardinas on behalf of the PARI-MI
investigators. 'Academisch Ziekenhuis Dijkzigt, Thoraxcentrum, Rotterdam,
Netherlands; 2 Onze Lieve Vrouwe Gasthuis, Intervention Cardialogy,
Amsterdam, Netherlands; 3Catharina Ziekenhuis, Cathreine R&D, Eindhoven,
Netherlands; °Isala Klinieken loc Weezenlanden, Cardiology, Zwolle,
Netherlands; ICardialysis, Clinical Trial management, Rotterdam,
Netherlands; 6 ltalfarmaco S.p.A, Milan, Italy

Introduction: ITF1697 is a CRP-derived tetrapeptide which increases myocar-
dial perfusion and reduces infarct size in various experimental animal models
of ischemia and/or ischemia-reperfusion. It preserves the integrity of microcir-
culation and inhibits PMNs and platelet adhesion to the endothelium.
Objectives: To assess safety, preliminary efficacy and clinical outcome of pro-
longed i.v. infusion of ITF1697 in 4 dosages (0.1, 0.5, 1.0 and 2.0 µg/Kg/min),in
pts with acute myocardial infarction(MI) eligable for primary PCI.
Methods: This was a randomised, double blind, multicentre, placebo-
controlled, pilot, dose finding study.
After inclusion of 50 pts per group, an interim analysis was performed for safety
and preliminary efficacy. Based on this analysis, 3 treatments (placebo and two
active) were continued up to approx. 100 pts each. Safety was evaluated by in-
cidence of bleeding, death, thrombotic events, serious adverse events (SAES).
Efficacy was measured by improved perfusion (TIMI-flow, TIMI frame count,
Blush grade, ST-segment resolution) and reduced myocardial damage (enzy-
matic infarct size, left ventricular ejection fraction). Clinical outcome was as-
sessed as measured by incidence of death, recurrent MI, recurrent ischemia
and SAEs until discharge and 30-day follow-up. Analysis was performed in a
central lab. Pts of both sexes with acute MI were enrolled if time from symptom
onset was within 12 hrs, ST-segment elevation more than 0.2mV in two or more
contiguous leads and sum of ST elevation more than 10mm. Planned use of
thrombolytic agents was not allowed. I.V.infusion was started before procedure
up to 24 hrs. Pts were followed until 1 month after treatment.
Results: Between Jan. 2001 and Dec. 2001, 11 sites enrolled 402 pts. Interim
analysis did not evidence any safety concerns. Baseline characteristics were
similar within the groups.
Data entry and statistical analysis is ongoing. Final data will be presented at
the ESC meeting in Berlin 2002.

GENETICS OF DILATED CARDIOMYOPATHY

2071 Lamin A/C mutation in a family with dilated
cardiomyopathy and conduction disease

A. Perrot, J. Genschel 2 , H.H.J. Schmidt 2 , C. Ozcelik 1 , K.J. Osterziel 1 .

1 Charite/Campus Buch & Virchow-Klinikum, Kardiologie, Berlin, Germany;
2 Charite, Campus Mitte, Gastroenterol., Hepatol. & Endokrinol., Berlin,
Germany

Dilated Cardiomyopathy (DCM) is a heart muscle disease characterized by left
or biventricular dilatation and is a frequent cause of heart failure. Probably more
than 25% of DCM cases are of familial ethiology. Mutations in the gene for lamin
A/C were described for autosomal dominant DCM. We aimed to analyze this
gene in a large kindred with DCM.
Methods: A large family comprised of 40 members was evaluated by physical
examination, ECG, echocardiography, and heart catheterization according to
WHO criteria. DNA was extracted from blood lymphocytes. We screened all 12
coding exons of the lamin A/C gene (LMNA) using polymerase chain reaction
and direct automated sequencing with fluorescent dyes.
Results: We report here a three generation family with autosomal dominant
familial DCM. In 20 out of 40 family members, we detected a heterozygote
deletion of adenine at position 1397 in exon 8 of LMNA. The mutation is pre-
dicted to lead to a frameshift with a premature stop codon at position 479 and
therefore to a truncated protein. Course and severity of the disease showed a
great variability in the group of the family members with the mutation. Disease
manifestation in this family began in adolescence with sinus or atrioventricular
node dysfunction. Later these individuals showed a mild dilatation of the left
ventricle, an impaired systolic function, and malignant tachyarrhythmias. The
endstage of the disease manifested clinically as overt congestive heart failure.
Summary: We identified a mutation in the lamin A/C gene (1397de1A) in a three
generation family with autosomal dominant DCM characterized by ventricular
dilatation, impaired systolic function, and conduction disease.

2072 p2-Adrenergic receptor gene polymorphisms are
genetic susceptibility factors to idiopathic dilated
cardiomyopathy

C. Forleo 1 , P. Guida 1 , S. Sorrentino', R. Romito 1 , N. Resta 2 , G. Guanti 2 ,

P. Rizzon 1 , M.V. Pitzalis 1 . 1 University of Bari, Institute of Cardiology, Bari,
Italy; 2Human genetics, University of Bari, Bari, Italy

Abnormalities of the beta-adrenergic pathway have been described in id-
iopathic dilated cardiomyopathy (DCM), some of them related to beta 2-
adrenergic receptor (beta 2-AR) polymorphisms. We sought to assess whether
functionally relevant polymorphisms in the beta 2-AR gene have a role in
favouring DCM susceptibility or in modifying its evolution.
A total of 132 unrelated patients (pts) with DCM (WHO criteria) and 180 un-
related controls were included in an association study. Alleles and genotypes
frequencies of the Meader cistron (LC) Argl9Cys, Arg16GIy, GIn27Glu, and
Thr164Ile polymorphisms in the beta 2-AR gene were compared between pts
and controls. The Gly16 allele (68% vs 56%, p<0.005) and the GIyl6GIy geno-
type (48% vs 32%, p<0.02) frequencies were significantly higher in pts when
compared with controls. Linkage disequilibrium among beta 2-AR polymor-
phisms was observed (p<0.0001). The pts were prospectively followed up for
a median period of 17 months. Kaplan-Meier survival curves showed that pts
who were homozygous for both of the 5'LC-Arg19 and the Glu27 alleles had
a significantly higher risk to experience hospitalisation for heart failure (HF) in
comparison with those carrying the other genotypes (RR=4.78, p<0.005) (Fig-
ure). After adjustment for age, NYHA functional class, and left ventricular ejec-
tion fraction the predicting value to HF events according to 5'LC-Argl9Arg and
Glu27GIu genotypes remained significant with a relative risk of 3.57 (p<0.05).

In conclusion, our data show that the GIy16GIy genotype of the beta 2-AR
gene confers an increased genetic susceptibility to develop DCM. Moreover,
homozigosity for 5'LC-Argl9, GIy16, and Glu27 alleles allows to identify a sub-
group of DCM patients at higher risk of HF worsening.

2073 Absence of mutation in 4 candidate genes in a large
European population of dilated cardiomyopathy

E. Villard 1 , N. Sylvius 1 , L. Duboscq-Bidot 1 , C. Bouchier 1 , P. Sebillon 1 ,

P. Charron 2 , R. Isnard 2 , M. Komajda 2 . ' Association C. Bernard,
Pitie-Salpetriere Hospital, Paris, France; 2Pitie-Salpetriere Hospital,
Cardiology, Paris, France

Dilated cardiomyopathy (DCM) is a chronic disorder of the heart muscle mainly
characterised by ventricular dilatation and impaired systolic function. It is a
heritable disorder in 25-30% of the cases, mainly transmitted as an autoso-
mal dominant disease with incomplete penetrance. To date, 9 genes encoding
cytoskeletal, contractile and nucjear inner membrane associated protein have
been found mutated in this disorder. However, no major gene or mutation re-
sponsible for the disease has been identified, each mutation being found at
best in a few family only, underlying the genetic heterogeneity of DCM.
As several other morbid genes has to be identified, we have screened a pop-
ulation consisting on 100 independent familial and sporadic cases for muta-
tion in 4 candidate genes potentially involved in DCM: 1) beta-sarcoglycan and
delta-sarcoglycan genes, encoding members of the dystrophin-associated pro-
tein complex, the later being previously implicated as a morbid gene in DCM
and 2) phospholamban and the alpha-B56 subunit of protein phosphatase 2A
(PP2AB56alpha) genes encoding proteins involved in the cardiac Cat sig-
nalling pathway and located in DCM chromosomal loci identified by linkage
analysis.
No deleterious mutations have been found in any of the 4 genes by PCR-SSCP
and sequencing analysis. Then, in this rather large population of DCM patients,
none of these gene could be considered as responsible for the disease.
Three strong candidate genes, beta-sarcoglycan, phospholamban and
PP2AB56alpha, have been excluded for a role in familial DCM in our study.
However, given the marked heterogeneity observed in familial DCM and the
70-90% power of mutation detection of PCR-SSCP, further screening might be
needed on additional subjects before definitive exclusion of these three genes.
Finally, this study confirm the previously reported low frequency of mutations in
the delta-sarcoglycan gene as disease causing in familial DCM.
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2074 Mutational analysis of lamin A/C gene in dilated
cardiomyopathy without conduction defect and without
skeletal muscular dystrophy

P. Charron 1 , C. Bouchier 2 , L. Dubosq-Bidot 2 , G. Bonne 3 , A. Millaire 4 ,

A. Benaiche 1 , K. Schwartz 3 , M. Komajda 2 . ' Pitie-Salpetriere Hospital,
Cardiology Dept., Paris, France; 2Hopital Pitie-Salpetriere, Ass. Cl. Bernard,
Genetics Lab., Paris, France; 3Hopital Pitie-Salpetriere, INSERM U523 Dept.,
Paris, France; °Hopital Cardiologique, Cardiology Dept., Lille, France

Aims: About 25% of idiopathic dilated cardiomyopathy (DCM) are familial with
a large predominance of autosomal dominant transmission. The lamin A/C
(LMNA) gene has been reported in familial DCM associated with conduction-
system disease or skeletal muscle dystrophy. However, the involvement of the
LMNA gene in patients with DCM without conduction defect and without skele-
tal muscle dystrophy, which are by far the large majority of cases, is unknown.
Therefore, we performed a mutational analysis of the LMNA gene in such fam-
ilies.
Methods: We analysed the coding sequence of the LMNA gene in a Cau-
casian population of 35 independent probands with familial DCM and 17 spo-
radic cases, using a systematic PCR/SSCP/Sequencing methodology.
Results: (1) A new mutation (Glul61 Lys) was identified in the alpha-helical rod
domain of the lamin A/C in one family with a particular phenotype characterised
by early atrial fibrillation without (3 among 5 adults) or with (2/5 adults) dilated
cardiomyopathy, without conduction defect or skeletal muscle myopathy. (2) No
mutation in the LMNA gene was found in other familial or sporadic cases with
pure form of DCM. (3) Finally, new polymorphisms in the LMNA gene were
identified in this study.
Conclusion: A specific phenotype characterised by early atrial fibrillation with
or without DCM is associated for the first time with the LMNA gene. Conversely,
mutations in the LMNA gene appear as a rare cause of isolated and classical
DCM without significant conduction defect, skeletal muscle dystrophy, or early
atrial fibrillation.

2075 A novel lamin A/C mutation (TRP190ARG) associated
with familial dilated cardiomyopathy

L. Monserrat', M. Hermida 2 , S. Barral 2 , R. Laredo 2 , B. Bouzas',
M.G. Crespo' , J. Muniz 2 , A. Castro-Beiras 1 . 'Hospital Juan Canalejo,
Cardiology, A Coruna, Spain; 2Universidad de A Coruna, Instituto Ciencias da
Saude, A Coruna, Spain

Background: Mutations of LMNA A/C gene, encoding lamin A/C, have been
identified as causes of familial dilated cardiomyopathy (DCM). Our objective
was the identification of LMNA A/C gene mutations in patients with familial
DCM.
Methods and Results: After informed consent, genomic DNA of patients with
familial DCM and of their relatives was isolated from frozen blood samples and
coding regions of lamin A/C gene were PCR amplified, studied by SSCP and
cycle sequenced.
A new mutation (Trpl90Arg) was identified in exon 3 in two cousins with id-
iopathic DCM: a male that required cardiac transplant at age 45 years (left
ventricular end diastolic diameter (LVEDD) 55 mm, ejection fraction 14%, right
ventricular dilatation), and a 46 years old female with dyspnea, LVEDD of 59
mm and ejection fraction of 49%.. Both of them had abnormal ECGs with very
low voltages. Their mothers had died of cardiac causes in their forties. The
Trpl90Arg mutation was also present in the 19 years old son of the affected
male, who had a normal echocardiography (LVEDD 46 mm, ejection fraction
58%) and a pathologic ECG with left ventricular hypertrophy and repolarization
abnormalities. One of the 23 years old twin sons of the affected female, who
also carried the mutation, had a normal echocardiography (LVEDD 55 mm with
a body surface of 2 m2 , ejection fraction 62%) and a borderline ECG. His twin
brother was completely normal. None of the affected patients had conduction
system defects, signs of skeletal myopathy or lypodistrophy.
The mutation was confirmed by RFLP with Thal. It was not present in more
than 100 healthy controls and it affects a highly conserved region identical in
Xenopus laevis, Gallus gallus, Rattus norvegicus and humans.
Conclusions: The Trpl90Arg mutation in exon 3 of the LMNA A/C gene is
associated with a severe form of familial DCM. The phenotype of this family
suggests an electrocardiographic progression from an initial pattern of left ven-
tricular hypertrophy towards very low voltages in the late stages of the disease.

2076]Mutations in dystrophin and lamins genes in patients
with dilated cardiomyopathy

J. Toman', L. Fajkusovaz, Z. Lukas 3 , S. Vohaoka 4 , P. Hude 1 , L. Spinarova'
M. Vytopil°. 1 St. Anna's University Hospital, 1st Dept. of Medicine, Brno;
2Research Institute of Child Health, Dept. of Genetics, Brno; 3Masaryk
University, Institute of Pathological Anatomy, Brno; 4Masaryk University,
Neurological Dept., Brno, Czech Republic

Background: Mutations of dystrophin gene may cause Becker and Duchenne
muscular dystrophy (BMD/DMD) and simultaneously dilated cardiomyopathy

(DCM). One of the forms of Emery-Dreifuss muscular dystrophy (EDMD) is au-
tosomal dominant one due to mutations of A/C lamins gene, and these patients
may also suffer from AV blocks and/or DCM.
Aim: To detect mutations in genes for dystrophin and A/C lamins in patients
with DCM and compare them with neurological and histopathological findings.
Patients and methods: We examined 37 pts with DCM (left ventricular di-
latation with ejection fraction below 45%,, coronary heart disease and acute
myocarditis excluded), age 43.6±9.1 years, LVEF 28.4±8.8%, and 13 pts with
permanent pacemakers for AV blocks, age 37.1±12.0 years. Clinical cardio-
logical and neurological examination, electromyography (EMG), and evaluation
of m. vastus lateralis biopsy for histology, histochemistry, and imunohistochem-
istry were performed. Genetic analyses consisted of detection of dystrofin gene
mRNA expression from Pm, Pb a Pp promotors by means of reverse tran-
scription, polymerase chain reaction (PCR) and DNA sequence analysis, and
of analysis of muscle biopsies for mutations of A/C lamins gene by means of
amplificated PCR, denaturating high-performance liquid chromatography (DH-
PLC) and sequence analysis.
Results: Neurological clinical signs of myopathy were found in 3 pts, EMG had
myogenic picture in 20 pts, myogenic finding in muscle biopsy was detected
in 8 pts. Genetic analyses: we found mRNA transcript from Pm promotor with
deletion of exon 2 in 1 pt, mRNA transcript from Pb promotor with insertion of
a part of the first intron in 1 pt, and mRNA transcript from Pm promotor with
deletion of exon 3 and parts of exons 2 and 4 in 1 patient. Two mutations of
A/C lamin gene were detected: in i pt with DCM and in 1 pt with pacemaker.
Conclusion: We detected mutations in dystrofin and lamins genes in several
patients with DCM or AV blocks. It seems useful to broaden the spectrum of
examinations for mutations of other cell proteins, to evaluate also relatives of
our patients and to create the register of patients with DCM, BMD/DMD and
EDMD in our area.

RESULTS FROM RECENT CLINICAL TRIALS:
IMPLICATIONS FOR DRUG THERAPY IN PRACTICE

2077 Does carvedilol prevent and reverse cardiac cachexia
in patients with severe heart failure? Results of the
COPERNICUS study

S.D. AnkerI, A.J.S Coats', E.B. Roecker 2 , A. Scherhag 3 , M. Packer 4 .'Royal
Brompton Hospital, London, United Kingdom; 2 University of Wisconsin,
Wisconsin, MD, United States of America; 3 F. Hoffmann-La Roche Ltd., PBA,
Cardiovascular, Basel, Switzerland; 4 NYPH College of Physicians and
Surgeon, Center for Heart Failure Research, New York, NY United States of
America

In end-stage heart failure (HF), cachexia is common, is associated with in-
creased morbidity, and fails to respond to conventional therapy. In a pre-
specified analysis of the COPERNICUS trial, we evaluated the impact of body
mass index (BMI) on survival and the effects of placebo (PBO) and carvedilol
(CRV) on the development of cachexia (weight loss => 6% during follow-up) in
2262 patients with no baseline edema.
There was a highly significant decrease in mortality with increasing BMI
(P<0.0001). For each 1.0 unit increase in BMI, the risk of death decreased
by 7.7%. Annual mortality rates for PBO and CRV in each BMI category are
shown in the table. Baseline values for BMI did not influence the benefits of
CRV on survival (P=0.97).

Annual PBO mortality rate Annual CRV mortality rate

BMI <22 (n=279) 29.4% 20.8%
BMI 22 to < 25 (n=567) 25.2% 18.4%
BMI 25 to <30 (n=932) 19.4% 10.3%
BMI => 30 (n=484) 8.0% 6.7%

During follow-up, 14.1% of PBO patients and 10.2% of CRV patients developed
cachexia (P=0.005). CRV (but not PBO) patients showed a significant increase
in weight, which was not related to fluid retention. Mean changes in weight in
the CRV and PBO groups were +0.5 vs -0.1 kg (P=0.0002) after 4 months, +0.9
vs -0.1 kg (P<0.0001) after 8 months, and +1.1 vs +0.2 kg (P<0.0002) after 12
months of maintenance therapy.
Conclusion: In severe HF, CRV increases body weight and reduces the in-
cidence of new cachexia. Given the association of body mass and survival,
prevention and reversal of cachexia may contribute to the benefits of CRV in
patients with severe HF.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Results from recent clinical trials: implications for drug therapy in practice 	 395

2078 Betablockers use in severe and old patients with heart
failure. Data from BRING-UP 2 study

S. Di Luzio, M. Gorini, C. Opasich, M. Porcu, L. Tavazzi, A.P. Maggioni on
behalf of BRING-UP Investigators. ANMCO Research Center, Florence, Italy

Objective: To analyze the change in betablockers use in severe patients with
heart failure (HF), and in those aged 70 years and more, before and after the
COPERNICUS study.
Method: We compared the rate of prescription of BB in the BRING-UP 1 study
(Betablockers in patients with congestive heart failure. Guided use in clinical
practice) (year 1998-1999) and in the BRING-UP 2. These studies are obser-
vational, multicentric and have the aim to monitor and implement BB use in HF
pts over the whole Italian Country. While BRING-UP 1 focussed the attention
on all out-patient with HF and was conducted before the presentation of the
COPERNICUS results, BRING-UP 2 has the aim to evaluate the applicability,
the safety profile and the associated outcome of BB treatment in specific soub-
group of patients with HF, for whom there was evidence of undertreatment with
BB (pts in NYHA class III and IV and patients aged 70 years or more).
Results: The results reported in the table show the rate (a) of patients al-
ready on treatment at the baseline visit of the two studies, (b) of those in whom
treatment was started and (c) of those for whom the BB treatment was not
prescribed.

Table: Use of betablockers in BRING-UP 1 and 2

BRING-UP 1 NYHA III-IV	 BRING-UP 2 NYHA III-IV
(1063 pts)	 (1267 pts)

Already on betablockers 	 19%	 33%

Started on betablockers 	 23%	 30%

No betablockers p>0.001	 58%	 37%

BRING-UP I	 BRING-UP 2
(pts >70 years: 1024)	 (pts >70 years: 1529)

Already on betablockers 	 18%	 33%

Started on betablockers 	 21%	 28%

No betablockers p<0.001	 61%	 39%

Conclusion: In the last two years, in Italy significant increase in BB use in
out-patients with severe heart failure and in the older age vas observed. This
relevant changes could be due (a) to the intensive educational and research
programs adopted by the National Societies of Cardiologist, and (b) by the
results of RCTS, such as COPERNICUS, which seem to be well accepted and
incorporated in real world clinical practice.

2079 Prescription of betablockers in patients with heart
failure in different clinical settings: data from the
TEMISTOCLE study

M. Ceseri, M. Annicchiarico, M. Cafiero, R. Lavecchia, A.M. Paci, G. Orsini,
M. Scherillo, A.P. Maggioni on behalf of TEMISTOCLE Investigators. ANMCO
Research Center, Florence, Italy

Background: The survival benefit due to beta-blocker treatment in patients
with heart failure (HF) has been established by recent trials. However, the cur-
rent use of this treatment in clinical practice is not well know.
Aims: To compare the rate of prescription at hospital discharge of beta-
blockers in patients admitted for HF in Internal Medicines (IM) or in Cardiology
(C) Departments.
Methods and Results: From 14 to 25 February 2000 baseline data from 2127
patients with CHF referred to 417 hospitals (250 IM and 167 C) were collected.
Even if C prescribe beta-blockers more frequently than IM (17.8%. and 8.7%,
p<.001), the largest part of the study population (82.9%) was not prescribed
on beta-blockers. Table shows main contraindications and/or adverse reactions
due to beta-blockers.

M(%) C (%)

COPD 41.0 35.9

Diabetes 7.1 3.6

PVD 1.6 1.0
AVB >=2° or HR <50 BPM 2.4 6.0
Hypotension 4.5 12.0

A large number of patients were not prescribed on beta-blockers because of ad-
vanced age and HF severity. Among the different betablocker agents, carvedilol
was the most used in both settings (76.0% in IM and 77.4% in C), followed by
metoprolol (9.0% in C vs 6.4% in IM) and by atenolol (9.2% in IM vs 3.0% in
C). For 12.2% of the pts (10.0% in IM vs 16.3% in C), there were no specific
reasons for not prescribing betablockers.
Conclusions: The rate of patients treated with beta-blockers is rather low, par-
ticularly in patients admitted to IM. Age and advanced HF were still considered
by participating doctors uncertain indications. Nationwide programs to narrow
the gap between research and practice should be implemented.

2080 Randomised, double-blind, placebo-controlled study of
carvedilol in heart transplant candidates: results from
the EFICAT multicenter-trial

C.E. Angermann 1 , A. Costard-Jaeckle 2 , M.C. Deng 3 on behalf of
EFICAT-Trial Study Group. t Med. Poliklinik, Universitat Wiirzburg, Cardiology,
Wurzburg, Germany; 2Christian-Albrechts-University, Clinic for Cardiothoracic
Surgery, Kiel, Germany; 3 Columbia University College, Heart Failure Center,
New York, United States of America

Background: In patients with severe heart failure (CHF) and in heart transplant
candidates (HTC) the COPERNICUS- and EFICAT-Trial showed improvement
of survival and pump function with Carvedilol (C). It remained to be analysed,
however, whether the effect of C on ejection fraction (EF) depends on CHF
etiology and, whether C influences left ventricular (LV) remodelling in HTC.
Methods: The study was designed as a randomised, double-blind, placebo(P)-
controlled trial and conducted in 3 German transplant centers. Study duration
was 12 months. HTC with cardiomegaly and advanced LV systolic dysfunction
were eligible. Endpoints were the absolute changes from baseline to the latest
available measurements of LVEF (radionuclide ventriculography) and LV end-
diastolic and endsystolic dimensions (EDD, ESD, echocardiography), respec-
tively, in C- and P-treated HTC.
Results: The trial prospectively randomized 118 HTC with end stage CHF of
ischemic (I, n=44) or non-ischemic (NI, n=74) etiology, a mean ± SD (median)
age of 53.3±9.8 (55.5) years and a mean LVEF at baseline of 19.9±6.6 (20.1)%
with a change of +6.0±9.3 (+3.9) % in the C-treated and +0.7±7.1 (0.0)% in
the P-treated group (p<0.008, Wilcoxon two-sided test). In the subgroups, the
change in LVEF was in HTC-I +5.2±7.0 (+4.0)% in the C-treated vs. -5.3±6.8
(-5.5)% in the P-treated group (p<0.03); in HTC-NI the change in LVEF was
+9.9±11.6 (+8.0) % in the C-treated vs. +2.7±7.6 (0.0)% in the P-treated
group (p<0.04). The mean EDD and ESD at baseline were 73.8±8.2 (74.0)mm
and 64.7±9.0 (64.0) mm in the C-treated and 75.8±9.1 (74.0) and 66.3±10.0
(66.5)mm in the P-treated group (all NS), with a change of -0.9±7.6 (-1.0) and
-3.7±8.9(-2.5)mm in the C-treated and of +1.8±6.9 (1.0) and +0.1±7.4 (-1.0)
mm in the P-treated group. In the subgroups, the changes in EDD were in HTC-
I +2.3±8.6 (+1.0)mm in the C-treated and +4.3±6.3 (+4.0)mm in the P-treated
group, in HTC-NI -3.0±6.2 (-3.0)mm in the C-treated and +1.1±7.1 (+1.0)mm
in the P-treated group. The changes in ESD were in HTC-I +0.4±9.7 (0.0)mm
in the C-treated and +2.7±8.6 (+2.0)mm in the P-treated group, in HTC-NI
-6.1±7.5 (-5.0)mm in the C-treated and -1.2±7.3 (-2.0)mm in the P-treated
group.
Conclusion: Even in HTC with end stage heart disease pharmacological ther-
apy with C improves significantly LVEF over a prolonged period of time irre-
spective of CHF etiology. While the decrease in mean ESD probably reflects
improved LV performance, the concomitant decrease in mean EDD observed
only in HTC with NI-CHF suggests that reverse remodelling might be inducible
by C-treatment.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



396	 Results from recent clinical trials! From perfusion assessment to clinical decision making

2081 Effect of carvedilol on mortality and reinfarction in left
ventricular dysfunction after infarction. A subgroup
analysis from CAPRICORN study

J. Lopez-Sendon Hentsch 1 , H. Dargie 2 , W. Remme 3 , N. Sharpe 4 ,

W.S. Colucci 1 , I. Ford 2 on behalf of the CAPRICORN Investigators and
Committees. t Hospital Gregorio Maranon, Cardiology, Madrid, Spain;
2 Glasgow, United Kingdom; 3Amsterdam, Netherlands; 4Auckland, New
Zealand; 5Boston, United States of America

The long term clinical efficacy of carvedilol in patients with left ventricular
dysfunction following acute myocardial infarction (AMI) was investigated in a
double-blind randomised placebo controlled trial. 1959 patients with AMI and
left ventricular ejection fraction (LVEF) of < 40% were included in 163 centres
in 17 countries and randomly assigned to receive either carvedilol or placebo.
47% were treated with thrombolytics or primary percutaneous interventions and
97% with ACE inhibitors. Mortality or nonfatal reinfarction was analysed in sub-
groups by demographics, previous history and clinical profile of the patients.
Findings Carvedilol reduced all cause mortality by 23%, HR 0.77 (95% Cl 0.60-
0.98), p = 0.03 and non fatal myocardial infarctions by 41%, HR 0.59 (0.39
- 0.90), p = 0.01 and all cause mortality or non fatal MI by 29%, HR 0.71
(0.57 - 0.89), p = 0.002. The analysis showed a consistent positive trend in the
reduction of reinfarction and all cause mortality or reinfarction in all subgroups
by age, gender, previous history of diabetes, infarction, or heart failure, AMI
location, revascularisation therapy, LVEF, and Killip class (Figure).

Mortality and reinfarction HR (95% Cl).

Conclusions Carvedilol reduces mortality and nonfatal reinfarction in patients
with left ventricular dysfunction or failure after AMI. Consistent positive trends
were observed in all subgroups.

2082 Efficacy and safety of carvedilol in patients with low
systolic blood pressure in the COPERNICUS study

J.L. Rouleaut, H. Krum 2 , H.A. Katus 3 , A.J.S Coats 4 , M. Tendera 5 ,

P. Mohacsi 6 , E.B. Roecker 7 , M. Packer° on behalf of the COPERNICUS
Study Group. 'Mount Sinai Hospital, Toronto, Canada; 2Monash University,
Clinical Pharmacology Medicine Dept., Prahran, Australia; 3Lubeck University,
Cardiology Dept., Luebeck, Germany; 4 Royal Brompton Hospital, Cardiology
Dept., London, United Kingdom; 5Silesian School of Medicine, Cardiology
Dept., Katowice, Poland; 6 University Hospital Bern, Cardiology Dept., Bern,
Switzerland; 'University of Wisconsin, Madison, United States of America;
8 Columbia Presbyterian Medical Center, Circulatory Physiology, New York
City, United States of America

Background: Since survival trials with metoprolol and bisoprolol excluded pa-
tients with a systolic blood pressure (SBP) < 100 mm Hg, many physicians are
reluctant to use beta-blockers in such patients, especially those with a vasodila-
tory effect.
Methods: We evaluated the effects of carvedilol (CRV) vs placebo (PBO) in
2289 patients with severe heart failure (HF) in the COPERNICUS study, of
whom 132 had a SBP < 96 mm Hg and 264 had a SBP of 96-105 mm Hg
at the time of randomization. Following initiation of treatment, SBP increased
(CRV>PBO) in the patients with low SBP and fell transiently (CRV>PBO) in
the patients with higher SBP.

All-cause Mortality Death or HF Hospitalization

1-year Hazard ratio 1-year Hazard ratio
PBO rate (CRV:PBO) PBO rate (CRV:PBO)

< 96 mm Hg 34% 0.77 61% 0.74
96 - 105 mm Hg 25% 0.61 43% 0.75
106 - 115 mm Hg 18% 0.65 37% 0.78
116- 125 mm Hg 17% 0.61 40% 0.54
>125mmHg 15% 0.60 32% 0.68

Results (see table): Patients with low baseline SBP were at extremely high
risk of a major clinical event, the magnitude of risk decreasing with increasing
SBP. However, CRV decreased the risk of death and of death or HF hospi-
talization in all SBP subgroups, the magnitude of benefit being independent

of SBP (interaction P=0.64 and P=0.80 for mortality and for death or HF hos-
pitalization, respectively). The rate of permanent withdrawal decreased with
increasing baseline SBP (P=0.0001), similarly for PBO and CRV (interaction
P=0.25). Hypotension was reported as an adverse effect more with CRV than
PBO overall; this difference was not accentuated in the low SBP subgroups.
Conclusions: These results provide the first evidence that CRV is effective and
well tolerated in patients with severe HF and a low SBP.

FROM PERFUSION ASSESSMENT TO CLINICAL
DECISION MAKING: THE ROLE OF CONTRAST

ECHOCARDIOGRAPHY

2099 Is myocardial perfusion by echocardiography useful to
select patients with chest pain for an early discharge in
the emergency department?

A. Morass, M. Carrinho, C. Medeiros, F. Morcerf, F. Salek, A.C. Nogueira,
R. Morcerf, H. Dohmann. Hospital Pro-Cardiaco, Echocardiography Dept., Rio
de Janeiro, Brazil

Background: We previously showed that myocardial perfusion is accurately
assessed by Adenosine Contrast Echocardiography (ACE) with PESDA in pts
with stable coronary artery disease (CAD). However its utility for pts undergoing
a rapid evaluation for possible ischemia in a Chest Pain Center (CPC) has not
yet been evaluated. Accordingly, we assessed the ability of ACE to determine
the perfusion patterns of these pts to identify those with low-risk CAD for an
early and safe discharge.
Methods: 75 pts (53 male, 59±14, 28-90 years) were admitted to a CPC
to investigate possible ischemia due to CAD. First ECG and initial CK-MB
were non-diagnostic. According to the chest pain characteristics 3 groups were
formed: A- typical angina: 11 pts; B- suggestive of angina: 33 pts; and C- non-
suggestive of angina: 31 pts. ACE with triggered (1:1) 2nd harmonic imaging,
was visually assessed (2 independent investigators), at rest and after IV in-
jection of adenosine (ADN), using PESDA, continuously infused at 1-2m1/min.
Myocardial perfusion was defined as normal (negative for ischemia) or abnor-
mal (reversible or fixed defects-positive). Coronary angiography (ANG) was ob-
tained in 27 pts (in 11/11, 12/33 and 4/31 pts from groups A, B, and C respec-
tively) within 48 hours from ACE. For each patient 3 LV territories (related to
right coronary, circumflex and left anterior descending arteries) were consid-
ered.
Results: 81 territories were analyzed in pts with ANG with 33 related to coro-
nary artery with obstruction >75% (all but one with abnormal perfusion); and
48 territories supplied by normal or no flow limiting (<75%) coronary artery (46
with normal perfusion). The sensitivity was 97%, the specificity was 95.8% and
the global accuracy was 96.3%. Regarding to the 48 pts with no ANG, ACE was
negative in 42 (15 and 27 in groups B and C respectively) that were discharged
within 48 hours, and positive in 6 (all in group B) that were moved to a Coronary
Care Unit for additional investigation.
Conclusion: ACE with PESDA is an accurate method to study myocardial per-
fusion in pts admitted to a CPC to elucidate the etiology of a chest pain provid-
ing useful informations for a safe and early discharge.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



From perfusion assessment to clinical decision making: the role of contrast echocardiography	 397

2100 Feasibility and diagnostic accuracy of real-time
myocardial contrast echocardiography in detecting
stress-induced perfusion defects

E. Dubart, K.G. da Silva, A. Hansen, G. Korosoglou, M. Rosenberg, N. Ferrari,
J. Zehelein, H. KOcherer. University of Heidelberg, Cardiology Dept.,
Heidelberg, Germany

Background: Real-time myocardial contrast echocardiography (MCE) is dis-
cussed as a useful adjunct to stress testing but little is known about its feasibility
and diagnostic accuracy.
Aim: We tested agreement between real-time Power Pulse Inversion imag-
ing and 99mTc-Sestamibi-SPECT in evaluating myocardial perfusion on a seg-
mental level. Methods: MCE (Optison, 8-10 ml/h) was performed at rest and
during peak dipyridamole stress in 70 unselected patients (mean age: 63+9
years; 54m, 16f, 25 anterior-, 10 inferior-, and 11 lateral infarcts, 10 single-,32
multi vessel disease) with angiographically proven coronary artery disease un-
dergoing SPECT imaging for clinical reasons. From apical four- and two cham-
ber views and comparable SPECT views, 12 myocardial segments were scored
for regional opacification/uptake by two pairs of blinded observers (0= absent,
1= mildly reduced, 2 = severely reduced, 3= normal). Ischemic segments by ei-
ther method were defined as the difference of 1 grade between stress and rest
images. 4 patients were excluded from the study due to really poor echographic
window.
Results: Of 792 analysed segments 143 were inadequate for reading
by MCE, mostly confined to basal segments. Interobserver variability was
good (kappa=0,76). Overall agreement between the two methods was poor
(59%, kappa=0,25) when including unreadable segments but good (82%,
kappa=0,63) when excluding those segments. Highest concordance was found
in apico-lateral (85%) and the lowest in basals segments (18%). Concordance
between the methods was higher for diagnosing fixed defects (72%) and nor-
mal perfusion (88%), than for diagnosing reversible defects (65%). Conclusion:
This study demonstrates that real-time MCE can detect perfusion defects dur-
ing pharmacological stress and agrees reasonably well with 99mTc-Sestamibi-
SPECT. However, diagnostic feasibility is limited in basal segments and caution
should be exerted when diagnosing stress induced ischemia.

2101 Time course of improvement of microvascular
perfusion and contractile function after successful
reperfusion of acute myocardial infarction

P. Andrassyl, M. Zielinska 2 , C. Firschke 3 .'Bajcsy-Zs. Hospital, Cardiology,
Budapest, Hungary; 2Clinic of Card. Med. Academy, Cardiology, Lodz, Poland;
3Deutsches Herzzentrum, Cardiology, Munich, Germany

We sought to investigate the time course of changes of microvascular perfu-
sion and contractile function within the risk area (defined as segments with wall
motion abnormality before reperfusion therapy) in patients with first acute my-
ocardial infarction (AMI) before and after successful reperfusion therapy using
venous myocardial contrast echocardiography (VMCE).
Methods: VMCE (3ml Optison in 27ml NaCI, 200ml/h, intermittent harmonic
imaging, 4- and 2-chamber views (six segments each), off-line digital image
processing) was performed in 49 patients (male n=42, median age 57 years)
with AMI (infarct related artery (IRA): LAD n=20, RCA n=21, LCX n=8; CK
max. 837±663 U/I) before and 3 hours, 14 days and 6 months after reperfusion
therapy (percutaneous coronary intervention n=45, thrombolysis n=4). Videoin-
tensity (VI) of each risk area segment was normalized to the VI of the brightest
normokinetic segment of the same view. Echocardiographic evaluation of con-
tractile function (semiquantitative wall motion score) at rest was performed si-
multaneously with VMCE. Repeat coronary angiography was performed at day
14 in all 49 patients and in 45/49 patients after six months.
Results: Reperfusion therapy was successful in all patients. TIMI 3 flow was
present in all patients at day 14 and after six months. Myocardial contractile
function was initially abnormal in 200 of a total of 488 segments. The table
shows normalized VI (%) and the wall motion score (WMS) of risk area seg-
ments (n=200)over time.

VI and WMS values over time

Before reperfusion After reperfusion Day 14 Six month

VI % 40'(±26) 60 (±30) 65 (±32) 68 (±32)
WMS 2.87 (±0.34) 2.84 (±0.39) 2.26' (±0.87) 2.02' (±0.9)

(mean±SD; * indicates significant difference (p<0.05) compared to all other values in the same
row)

Conclusions: In patients with successful reperfusion therapy of acute myocar-
dial infarction, the main improvement of myocradial microvascular perfusion
occurs immediately after reperfusion whereas recovery of contractile function
is a prolonged process.

2102 Improved prediction of myocardial viability by contrast
echo in dobutamine non-responsive myocardium early
after acute myocardial infarction

J. Swinburn, A. Lahiri, R. Senior. Northwick Park Hospital, Cardiology,
Middlesex, United Kingdom

Background: Prediction of myocardial viability in the infarct related my-
ocardium has important therapeutic prognostic and implications. Dobutamine
response of viable but dysfunctional segments may be prevented by critical
stenosis of infarct related artery. Thus dobutamine echocardiography (DE) may
underestimate the prediction of myocardial viability. We hypothesised that pres-
ence of microvascular integrity, detected by myocardial contrast echocardiogra-
phy (MCE) in dobutamine non-responsive segments may enhance identification
of myocardial viability.
Methods: Accordingly, 98 pts underwent low dose DE and intravenous MCE
(Optison) on the same day, 3-5 days after acute myocardial infarction (AMI).
Akinetic segments were assessed for dobutamine response, contrast opacifi-
cation and recovery of function 6m after AMI (standard reference for myocardial
viability).
Results: There were a total of 421 akinetic segments of which 111 segments
recovered function at 6m. Of these, 45 segments did not show any dobutamine
response. On the other hand, contrast opacification was present in 21 (47%) of
these 45 dobutamine non-responsive segments. Sensitivity of DE for prediction
of recovery of function was 59%. When contrast opacification was seen in the
dobutamine non-responsive segments, sensitivity improved to 81% (p<0.01
compared to DE alone). The only independent predictor of recovery of dysyn-
ergic myocardium was the combination of DE and MCE.
Conclusion: In conclusion, MCE enhances detection of myocardial viability in
dobutamine non-responsive segments early after AMI.

2103 Does real time perfusion during stress
echocardiography increase the detection of viable
myocardium?

M S. Dolan', S. Puri 2 , A. El Shafei 2 , J. St Vrain 2 , J. Sklenar 2 , M. Witrey 2 ,

A. J Labovitz 2 . ' Saint Louis University Hospital, Internal Medicine/Cardiology,
St. Louis, United States of America; 2Saint Louis University School of Medic,
Internal Medicine/Cardiology, St. Louis, United States of America

Background: Assessment of reversibility and viability in patients with resting
wall motion abnormalities during Dobutamine Stress Echocardiography (DSE)
may not be easy. However, availability of myocardial perfusion techniques and
detection of perfusion by quantitative analysis may identify reversible or viable
segments more accurately.
Methods: Therefore, we studied seventy-nine patients with contrast Dobu-
tamine Stress Echocardiography, either with intermittent triggered or real time
perfusion. All patients had nuclear (sestimibi or thallium SPECT) and coronary
angiograms. Patients were divided into three groups, based on presence of re-
versible or fixed defect or viability using nuclear. Wall thickening and perfusion
analysis were performed. Ratio of normal wall thickness to abnormal was com-
pared at base (WTRb) and peak (WTRp). Similarly ratio of perfusion in normal
and infarcted regions were calculated at base (MPAb) and peak (MPAp).
Result: See Table. Sensitivity in the detection of viability increased from 52%
to 62% (P=0.06) when quantitative perfusion analysis is added to visual innter-
pretation. Similarly there was a trend for higher accuracy for reversibilty with
perfusion when compared to conventional visual interpretation(76% vs 69%,
p=NS).

WTRb WTRp MPAb MPAp

Fixed 3.8 7.7 2.3 3.3
Viable 3.6 6.2 2.2 2.4
Reversible 3.7 11.4* 2.3 10.9*
P NS '0.05 NS '0.001

Conclusion: Perfusion ratio is a sensitive marker for detecting viability and
reversibility. Overall additive information derived from perfusion in conjunction
with visual interpretation increases detection of reversible and viable segments
in clinical setting of resting wall motion abnormality.
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2104 Prediction of left ventricular remodelling in patients
with acute myocardial infarction: role of intravenous
myocardial contrast echocardiography

R. Rossini, G. Mengozzi, C. Palagi, M. Molfese, L. Garritano, A.S. Petronio,
V. Di Bello, M. Mariani. University of Pisa, Cardiothoracic Dept, Pisa, Italy

Background: The development of left ventricular (LV) remodeling is crucial
in patient (pt) outcome after an acute myocardial infarction (AMI). The extent
of microvascular perfusion has been shown to predict the ultimate amount of
myocardial damage and the extent of residual viability, which can favorably con-
dition pt prognosis, by preventing LV remodeling.
Aim of this study was to assess the role of intravenous myocardial contrast
echocardiography (IVMCE) in the prediction of LV remodeling in patients (pts)
with AMI.
Methods: Seventy-two pts with AMI, successfully treated with acute PTCA,
underwent IVMCE and low-dose dobutamine echocardiography (LDDE) during
hospital admission but at least 3 days after AMI (4.9±1.1 days). IVMCE was
performed with Levovist (4 gr) with Harmonic Power Doppler Imaging, with an
end systolic triggering 1:4 cardiac cycle. IVMCE was graded semiquantitatively
on a score of 0 (no visible contrast effect), 0.5 (patchy contrast enhancement)
and 1 (homogenous contrast effect). Pts were considered to have microvascu-
lar impairment (IVMCE-), if < 50% of segments within the infarct related area
had score 1. A mean perfusion score index (PSI) was calculated for each pt by
averaging the contrast scores in the area at risk. At six-month follow-up a new
echocardiogram was performed. Pts were also followed-up for the occurrence
of adverse cardiac events (cardiac death, reinfarction, malignant ventricular ar-
rythmia, congestive heart failure, target lesion revascularization) for 6 months.
Results: Sixty-three pts (55 male; 56±10 yrs) completed the study. Pts with
a good perfusion at IVMCE (IVMCE+) showed a lower CK peak (P<0.001)
and CK MB (P<0.01), a better wall motion score index (WMSI; 1.62±0.2 vs
1.86±0.2; P<0.0001) and a higher amount of myocardial viability at LDDE
(-0.34±0.2 vs -0.22±0.2; P<0.05) compared with IVMCE- pts. At follow-up,
a higher improvement in WMSI (-0.30±0.21 vs -0.07±0.3 P<0.001) was ob-
served in IVMCE+ pts, while IVMCE- pts showed a higher incidence of adverse
cardiac events (64% vs 22%; P<0.005) and an evident increase in LV end di-
astolic volume (EDV) from baseline to six-month follow-up (99±10 vs 136±26
ml; P<0.0001), implying LV remodeling. The results of canonical correlation
analysis showed that PSI was significantly correlated to the variation of LVEDV
(r2 = 0.33; P=0.0001). By stepwise multiple regression analysis, microvascular
impairment at IVMCE was a significant independent predictor of LV remodeling
(P<0.0001).
Conclusions: IVMCE seems to be an important diagnostic tool, able to early
predict LV remodeling in pts with AMI.

IMPROVED ASSESSMENT OF MYOCARDIAL ISCHAEMIA
BY TISSUE DOPPLER

2105 Tissue Doppler echocardiography and strain Doppler
echocardiography: a head-to-head comparison in
moderate and severe ischaemia

substantial post-systolic shortening, and this contractile pattern clearly identi-
fied ischemic myocardium.
Conclusion: During severe ischaemia both TDE and SDE identified dyskinetic
myocardium. However, in hypokinetic myocardium velocities by TDE showed
substantial overlap with values in non-ischemic myocardium, while SDE clearly
distinguished ischaemic from non-ischemic regions. Therefore SDE appears to
be more sensitive than TDE in identifying myocardium with moderate ischaemic
dysfunction.

2106 Post-systolic shortening during dobutamine stress
echocardiography: delayed contraction of viable
dyssynergic myocardium

R. Rambaldi 1 , D. Poldermans 2 , J.J. Baxz, E. Boersma 2 , R. Valkema 2 ,

D. Dunker 2 , G.R. Sutherland 2 , J.R.T.C. Roelandt 2 . 1 " S Paolo" Hospital,
Division of Cardiology, Milano, Italy; 2AZR, Thoraxcenter, Rotterdam,
Netherlands

Background: Dobutamine stress echocardiography (DSE) interpretation re-
mains limited by its subjective assessment of wall motion score during stress.
Pulsed wave-tissue Doppler imaging (PW-TDI)-derived ejection phase (EP)
and post-systolic shortening (PSS) velocities may help to render DSE objec-
tive.
Objectives: We evaluated the additional value of dobutamine challenge on
both EP and PSS velocities to identify dysfunctional, but viable myocardial
segments using F18-fluorodeoxyglucose(FDG)-SPECT as an independent ref-
erence.
Methods: 40 patients (26 males, mean age 57 ± 9 years) with ischemic se-
vere left ventricular dysfunction (mean ejection fraction: 33 ± 10%) underwent
DSE with PW-TDI. The six-segment model (posterior, anterior septum, lateral,
inferior, anterior and posterior walls) of longitudinal contraction was used for
PW-TDI at rest, low dose of dobutamine (10 Rg/kg/min) and peak stress. EP
and PSS velocities were analysed off-line. EP/PSS ratio was calculated. The
optimal cut-off levels of myocardial velocity values for the assessment of my-
ocardial viability were calculated by ROC-curves analysis. Myocardial viability
by wall motion score during DSE was assessed if 2/3 of the segment showed
a biphasic, sustained improvement or ischemic response. Viability by FOG-
SPECT was assessed if 2/3 of the segment showed a normal or mildly reduced
FDG uptake.
Results: out of 240 segments, resting severe dyssynergy was present in 168
(70%) segments. Myocardial viability in 61 (36%) segments by DSE and in 78
(46%) by FDG-SPECT The agreement between PSS and DSE for myocardial
viability was 65%, kappa 0.30 compared to 79%, kappa 0.59 for PSS vs FDG-
SPECT As compared to DSE, EP with PSS improved sensitivity for myocardial
viability to 98% vs 79%, p <0.01. Similarly, EP/PSS ratio at low dose of dobu-
tamine improved sensitivity for myocardial viability: 96%. Cut-off values of PSS
vs viability by FDG-SPECT were >5 cm/s at rest and >6 cm/s at low dose of
dobutamine. Cut-off values of EP/PSS ratio vs viability by FDG-SPECT were
>0.8 at rest and >0.3 at low dose.
Conclusions: The presence of PSS and a more sustained increase of PSS
velocities during DSE were able to predict viable myocardium. EP and PSS im-
proved DSE accuracy to recognize myocardial viability. PSS appears clinically
confirming the delayed active contraction of dyssynergic myocardium.

H. Skulstad 1 , S. Urheim 2 , T.  Edvardsen 1 , H. Ihlen 1 , O.A. Smiseth 1 .

1 Rikshospitalet, Department of Cardiology, Oslo, Norway; 2Rikshospitalet,
Institute of surgical research, Oslo, Norway

Background: Tissue Doppler echocardiography (TDE) and Strain Doppler
echocardiography (SDE) are noninvasive methods for measuring myocardial
velocities and deformation, respectively. We compared the ability of the two
methods to identify myocardial dysfunction during different degrees of is-
chaemia.
Methods: In 7 anaesthetized dogs we measured longitudinal myocardial ve-
locities by TDE, strain by SDE, and dimensions by sonomicrometry. Flow in the
left anterior descending coronary artery (LAD) was reduced by 57 ± 8% and
100%, and sonomicrometry in the LV anterior wall showed regional hypokinesis
and dyskinesis, respectively (Table).
Results: (see table below)
During severe ischaemia TDE showed marked changes in IVC and IVR ve-
locities, and Vsys2 reversed, consistent with dyskinesis (Table). Similarly, SDE
showed systolic lengthening and marked post-systolic shortening. During LAD
stenosis, which caused moderate hypokinesis there were only minor reduc-
tions in TDE velocities, and there was overlap with velocities in non-ischemic
myocardium. However, SDE showed marked decrease in systolic strain and

Abstract 2105 - Table

Anterior Wall	 V lvc-neg (cm/s)	 V Sys 1 (cm/s)	 V Sys2 (cm/s)	 V lvr-neg (cm/s)	 SS by strain (%)	 PSS by strain (%)	 SS by crystals (%)	 PSS by crystals (%)

Baseline	 -1.4±0.7	 2.7±0.9	 1.4±0.7	 0.6±0.4	 12.6 ± 2.5	 0.6±0.6	 11.2 ± 3.1	 1.0±0.5
LAD-stenosis	 -2.0±0.9	 2.1±0.5	 0.8±0.3'	 1.1±0.6'	 6.7±3.0'	 5.7±0.7'	 6.6±2.9'	 5.7±2.2'
LAD-occlusion	 -4.6±2.0'	 1.4±0.4'	 -0.3±0.5'	 2.5±0.8'	 -8.1±3.4'	 8.4±2.1'	 -5.6±2.5'	 8.4±2.4'

V lvc = Peak negative velocity in the isovolumetric contraction period, V Sysl= Peak systolic velocity, V Sys2 = mid systolic velocity, V lvr = Peak positive velocity in the isovolumetric relaxation
period, SS=peak systolic shortening, PSS=post-systolic shortening. Mean ± SD. * p < 0.05.
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2107 Myocardial elasticity by strain Doppler
echocardiography — A method to identify viable
myocardium

E. Lyseggen' , H. Skulstad 2 , S. Urheim I , S.I. Rabben 1 , M. Stugaard ,
O.A. Smiseth 1 . 1 Rikshospitalet, Institute for Surgical Research, Oslo, Norway;
2Rikshospitalet, Department of Cardiology, Oslo, Norway

Introduction: Myocardium that has undergone irreversible ischaemic damage
is characterized by tissue oedema and therefore a decrease in elasticity. We
hypothesized that strain Doppler echocardiography (SDE) may be used to as-
sess myocardial elasticity, and thereby identify viable myocardium.
Methods: In 5 anaesthetized dogs we measured LV pressure, myocardial long
axis strain by SDE, and segment lengths by sonomicrometry. Ischaemia was
induced by LAD occlusion and haemodynamic measurements were done re-
peatedly for 4 hours. Infarcted myocardium was identified by TTC-staining and
myocardial oedema by dry/wet weight ratio. Systolic elasticity (compliance) was
calculated as systolic lengthening by sonomicrometry divided by systolic pres-
sure rise.
Results: During LAD occlusion the ischaemic segment became dyskinetic
with systolic lengthening and post-systolic shortening (PSS). In each experi-
ment TTC-staining indicated irreversible myocardial injury after 4 hours of is-
chaemia, and the dry weight/wet weight ratio was reduced by 16.0 ± 3.8% (±
SEM, p<0.05) indicating myocardial oedema. Systolic lengthening and PSS
decreased during the ischaemic period from 10 ± 1% to 6 ± 1% (p<0.05) and
from 10 ± 1% to 5 ± 1% (p<0.05), respectively (fig. 1). Systolic lengthening
and PSS correlated well with myocardial elasticity (fig. 2). Strains by SDE cor-
related well with strains by sonomicrometry (r = 0.58, p<0.01).

Conclusions: The development of irreversible ischaemic myocardial injury is
characterized by a decrease in systolic lengthening and PSS. This reflects de-
creased myocardial elasticity caused by tissue oedema. Thus, assessment of
elasticity by SDE may help to determine if dyskinetic myocardium is viable.

2108 Impact of regional ischaemia on Doppler myocardial
imaging parameters of left ventricular function during
differing inotropic conditions

J.M. Strotmann', J. Broscheit 2 , F. Weidemann 1, N. Eberbach 2 , P. Steendijk 3 ,

C.A. Greim 2 , W.Voelker'.'Medizinische Universifatsklinik, Wurzburg,
Germany; 2 University of Wuerzburg, Clinic of Anesthesiology, Wuerzburg,
Germany; 3 University Leiden, Laboratory of Cardiovascular Research, Leiden,
Netherlands

Background: Recently, ultrasound based measurements of strain rate (by
Doppler Myocardial Imaging (DMI)) have been shown to reflect regional my-
ocardial contractility under various conditions of inotropic states. The following
study evaluates the impact of different inotropic stimulation on myocardial func-
tion during normal perfusion and ischemia.
Methods and results: Six minipigs underwent complete anaesthesia and me-
chanical ventilation. A conductance catheter was placed into the left ventricle
(LV) to obtain maximal endsystolic elastance (Ees) and dp/dtmax as the first
derivative of LV pressure over time. An active coronary perfusion catheter was
positioned in the proximal part of the coronary circumflex artery and blood for
active perfusion was withdrawn from the femoral artery. DMI studies were done
using a parasternal long axis view taking the posterior left ventricular wall as
the region of interest. The following parameters were measured at baseline,
after administration of dobutamine (10 µg/kg bodyweight) and esmolol (1-2.5
mg/kg bodyweight): Peak systolic strainrate (SR; unit 1/s), maximal endsystolic
elastance (Ees) and dp/dtmax. After inducing regional myocardial ischemia by
reducing the coronary blood flow to 7 ml/min the above mentioned measure-
ments were repeated.
During normal coronary perfusion Ees and SR showed a significant corre-
lation (r=0.81; p < 0.001). SR increased significantly after dobutamine ad-
ministration and decreased after beta-blockade (4.8±0.8 vs 8.5±1.8 and
3.0±0.6). During regional ischemia SR was significantly reduced at baseline
(4.8±0.8 vs 3.0±0.9), after dobutamine (8.5±1.8 vs 3.6±1.6) and after es-
molol infusion3.0±1.6 vs 1.9±0.4) compared with each of these inotropic states
at normal coronary perfusion. During ischemia there was a non-significant in-
crease in SR after dobutamine and a significant decay after beta-blockade com-
pared to baseline measurements (3.0±0.9 vs 3.6±1.6 and 1.9±0.4). Dp/dtmax

and Ees as markers of global left ventricular function did not change due to
regional ischemia.

base)/np	 dobu/np	 esmo/np	 basellsch dobulsch esmofisch

strainrate	 4.8 (0.8)*	 8.5 (1.8)#*	 3.0 (0.6)#*	 3.0 (0.9)	 3.6 (1.6)	 1.9 (0.4)#
elastance	 7.5 (3.4)	 22.1 (12.5)#	 5.1 (1.6)	 9.8 (4.5)	 11.5 (5.5)	 7.4 (4.5)

dp/dtmax 1847 (222) 5053 (1108)# 1299 (186)# 2048 (329) 4346 (703) 1031 (107)

Conclusion: SR reflects myocardial contractility well during normal perfusion.
After regional ischemia, dobutamine failed to increase SR but esmolol admin-
istration lead to a decay of SR. Therefore, SR might still detect subtle changes
of regional function in severely ischemic myocardium.

2109 1 Can strain rate echocardiography measure changes in
local left ventricular function following pharmacologic
inhibition of myocyte energetics?

M. Belohlavek 1 , P.C. Anagnostopoulos 1 , C. Pislaru 2 . ' Mayo Clinic, Internal
Medicine, Rochester, United States of America; 2Mayo Clinic, Physiology and
Biophysics, Rochester, United States of America

Background: We developed a pig model of non-ischemic inhibition of myocyte
energetics using selective coronary administration of iodoacetamide (IAA). IAA
inhibits creatine kinase (CK) and glyceraldehyde phosphate dehydrogenase
(GADPH), which leads to cessation of cross-bridge cycling and uncouples my-
ocardial contraction. We hypothesized that inhibition of regional myocardial en-
ergetics by IAA should decrease regional peak systolic strain rate, a measure
of contractility, in the area at "metabolic" risk.
Methods: We administered 1 mg/kg of IAA via intracoronary catheter into a
mid segment of the left anterior descending coronary artery in 15 pigs. Preser-
vation of myocardial perfusion was verified by contrast echocardiography. My-
ocardial strain rates derived from tissue Doppler data were measured in the
apical septal region at baseline and during a fully developed metabolic stress,
ie, 60 minutes following IAA administration. Mid-posterior region served as a
control. Myocardial biopsies for assessment of CK and GADPH activities in the
apical septal region were obtained at baseline and 60 minutes after IAA admin-
istration to document metabolic inhibition.
Results: Peak systolic strain rates significantly decreased in the (IAA-affected)
anteroseptal region but not in the (control) mid-posterior region (Figure). The
local change in peak systolic strain rates was associated with a drop of CK and
GADPH activities to <10% of the baseline value.

Conclusions: Functional effect of local pharmacologic inhibition of myocyte
energy metabolism can be measured by quantitative analysis of regional con-
traction rates using strain rate echocardiography.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



400	 Improved assessment of myocardial ischaemia by tissue Doppler / Computer demonstration

2110 Prognostic value of myocardial velocity gradient in
patients with dilated cardiomyopathy: a tissue Doppler
imaging study

C. Nafeh-Bizet, R. Lakhdar, F. Bauer, I. Schuster, A. Cribier, G. Derumeaux.
C.H.U. Charles Nicolle, Service de Cardiologie, Rouen, France

Tissue Doppler imaging (TDI) allows assessment of regional myocardial func-
tion by measuring deformation parameters such as velocity gradient between
endocardium and epicardium (Grad, s-'). To assess the prognostic value of
systolic Grad in patients (Pts) with heart failure, we prospectively analyzed 70
Pts (53±12 yrs) with idiopathic dilated cardiomyopathy (DCM) by convention-
nal echo-Doppler and TDI. NYHA class was II in 24 Pts, III in 24 and IV in 22.
Mean left ventricular ejection fraction (EF) was 29±12%. Mean peak V02 was
17±5 ml/mn/kg. Systolic Grad was measured within the posterior wall (mean
value: 0.9±0.9s- 1 ).
During follow-up (20±16 months), major cardiac events occurred in 28 pts: 14
hospitalisations for worsening heart failure (11 leading to heart transplantation),
10 cardiac deaths, 4 ventricular tachycardia.
At univariate analysis, NYHA IV, peak V02 < 16 ml/mn/kg, systolic pulmonary
artery pressure > 35 mmHg, cardiac index < 2.7 I/mn/kg and systolic Grad <
0.5 were significantly predictive of cardiac events (figure: Kaplan-Meier anal-
yses of cumulative rates of survival (%) in Pts stratified into 2 groups on the
basis of systolic Grad value).
Multivariate logistic regression analysis (Cox model) revealed an independent
predictive value of only two parameters: VO2max and systolic Grad.

Conclusion: In patients with DCM, regional myocardial function assessment
by TDI is predictive of long term survival and might add useful information for
clinical decision-making for cardiac transplantation.

COMPUTER DEMONSTRATION

2119 Implementing national guidelines on risk prediction
and primary prevention of coronary heart disease in a
cardiology information system

A.A. Becht', E.T. van der Velde 2 , D.E. Atsma 2 , M.K. Tuut 3 . I Leyenburg
Hospital, Dept. of Clinical Physics, The Hague, Netherlands; 2Leiden
University Medical Center, Dept. of Cardiology, Leiden, Netherlands;
3 Healthcare Improvement CBO, Dutch Institute for Utrecht, Netherlands

Purpose: The Dutch Institute for Healthcare Improvement (CBO) recently pub-
lished a national consensus concerning both risk prediction and guidelines for
primary prevention of coronary heart disease (CHD). The risk prediction charts
for CHD and cardiac vascular disease (CVD) need manual operation and there-
fore its use during clinical routine is time-consuming. This paper presents an
easy to use implementation of the CBO guideline in a large academic medical
center.
Methods: The guideline is based on a risk prediction algorithm published in
1991 by the Framingham group. This nonproportional hazards Weibull acceler-
ated failure time model was taken as an input for a Delphi based application,
as part of the Cardiology Information System (CARIS) which was developed by
the department of Cardiology, LUMC. The implemented risk factors are gen-
der, age, systolic blood pressure, ratio of total cholesterol and HDL choles-
terol, smoking and diabetes. The advanced programming environment makes
it possible to evaluate also other prediction models, such as a Cox proportional
hazards model.
Results: By selecting the patient, automatically the absolute risks on CHD and
CVD are calculated and an advice is presented whether or not to treat the pa-
tient's bloodpressure or cholesterol. All parameters that are available in CARIS
are filled in automatically. The remaining items are imported from the Hospi-
tal Information System. The application runs on a standard Windows-2000 PC.
Routinely, the system is connected to the Hospital Information System, but for
demonstration purposes it can also run as a stand-alone application. In clini-
cal practice both the Weibull and the Cox models resulted in similar treatment
advises.
Conclusions: Since no manual input is necessary, the risk estimation tool is
quick and easy to use. Furthermore, patients can be shown how changes in
lifestyle may effect their risk profile. At this moment the effect of the prediction
tool is subject of further study. The tool will soon be also available on the LUMC-
Cardiology website.

2120 A new computer-assisted fuzzy logic based approach
in assessing the probability of significant coronary
artery disease

R. Bogdan 1 , S. Zahan 2 , C. Medrea 1 , C. Stanescu 1 , R. Capalneanu 1 ,

J-U. Voigt 1 , F.A. Flachskampf 1 . 1 Medical Clinic II,
Friedrich-Alexander-University, Erlangen, Germany; ITechnical University,
Communications Dept., Cluj-Napoca, Romania; 3Heart Institute, Cluj-Napoca
Romania

Introduction: Due to the limited availability of coronary angiography facilities in
some Eastern European countries we propose a new method, with better diag-
nostic performances than ECG treadmill test (TM), which can become a useful
tool in selecting patients before invasive and expensive investigations. Fuzzy
logic is a new and promising approach in the field of computer-assisted decision
making. In this study, we tested the performance of a newly developed software
in assessing the probability of significant coronary artery disease (CAD).
Methods: Based on the principles of fuzzy logic, we designed a program to
calculate the individual probability of having relevant CAD. Risk factors, ECG
treadmill test results and echo measurements at rest were weighted and pro-
cessed according to fuzzy logic and not to binary logic rules. The Centre-of-
Area- (COA) and the Mean-of-Maxims-Method (MOM) were used for defuzzifi-
cation. To test the performance of the algorithm, we studied prospectively 152
patients (mean age 54±19years, 60 female, 92 male) with clinical suspicion
of CAD. All patients underwent 99Tc-Sestamibi SPECT perfusion imaging, or
coronary angiography, or both. We considered significant CAD in those cases
with reversible defects at scintigraphy, or more than 50% coronary stenoses
at coronary angiography. The program's output and the result provided by
the classic TM alone were compared, for each patient, to the scintigraphic
and/or angiographic diagnosis. Sensitivity(SENS), specificity(SPEC), positive
and negative predictive values (PPV and NPV) were calculated.
Results: An or-linked combination of the defuzzification methods (COA or
MOM) performed best. SENS of the algorithm vas cosiderably higher than
classical TM (81% vs. 58%), with no major decrease of SPEC (SPEC 76%
vs. 80%). Accordingly, PPV changed from 81% to 83% and NPV from 57% to
73%.
Conclusion: Our data show, that a computer-assisted processing of easily ac-
cessible basic patient data substantially improves the diagnosis accuracy of
significant CAD and thus, reduces the need for invasive examinations.
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rP2 l 21 Inhibition of platelet activation in congestive heart
failure by selective aldosterone receptor antagonism
and angiotensin-converting enzyme inhibition

A. Schaefer', D. Fraccarollo 1 , S. Hildemann 2 , M. Christi, M. Eigenthaler 4 ,
A. Kobsar 4 , G. Ertl', J. Bauersachs' . 'Universitaetsklinik Wuerzburg,
Medizinische Klinik - Kardiologie, Wuerzburg, Germany; 2Pharmacia GmbH,
Erlangen, Germany; 3Klinik fuer Innere Medizin-Kardiologie,
Philipps-Universitat, Marburg, Germany; 4 lnstitut fuer Klinische Biochemie,
Universitaetsklinik Wuerzburg, Wuerzburg, Germany

Background: Increased risk of thrombembolic events in congestive heart fail-
ure (CHF) has been attributed to a hypercoagulable state including vascular
endothelial dysfunction and platelet activation. The role of the activated renin-
angiotensin-aldosterone system (RAAS) for platelet activation in CHF is cur-
rently unknown.
Methods and Results: After experimental myocardial infarction (MI), male
Wistar rats were treated with placebo, the ACE inhibitor trandolapril (TR,
0.3mg/kg body weight/day), the selective aldosterone receptor antagonist
eplerenone (EPL, 100mg/kg/day) or the combination of both (TR-EPL) for 10
weeks. Platelet-bound fibrinogen and surface-expressed P-selectin were not
modulated in MI rats with LVEDP<15mmHg (10.9±0.6, and 19.3±3.5 mfu
[mean fluorescence units]) compared with sham-operated animals (9.9±0.8,
and 20.1±2.3 mfu), while they were significantly increased in CHF rats
(LVEDP>15mmHg, 15.2±1.0, and 65.5±1.1 mfu, p<0.001 vs. sham-operation
and MI). TR treatment significantly reduced platelet P-selectin expression while
bound fibrinogen was not modulated. EPL reduced P-selectin expression to a
comparable extent, while platelet-bound fibrinogen was normalized (10.2±1.2
mfu, p<0.001). A combination of EPL and TR even normalized P-selectin
expression. Beneficial modulation of platelet activation by TR-EPL treatment
was associated with the normalization of acetylcholine-induced, endothelial-
dependent relaxation of rat aorta, and basal phosphorylation of the vasodilator-
stimulated phosphoprotein (VASP). In contrast, treatment with TR or EPL alone
was only partially effective.
Conclusions: Platelet activation was evident only in rats with severe CHF.
Only the complete RAAS blockade with eplerenone and trandolapril normal-
ized increased platelet activation presumably by improvement of endothelial-
dependent NO-bioavailability leading to the normalization of decreased basal
VASP phosphorylation, a key regulator of the initial sequences of platelet inhi-
bition.

P2122 Improvement in acute treatment of myocardial
infarction in clinical practice 1994-2001 resulted in a
28% reduction of hospital mortality

A K. Gitt', H. Wienbergen', R. Schiele', T. Hear t , C. Meisenzahl
 Bestehorn 2 , M G. Gottwik 3 , J. Senges 1 . 1 Herzzentrum Ludwigshafen,

Deparment of Cardiology, Ludwigshafen/Rhein, Germany; 2MSD, Haar,
Germany; 3Department of Cardiology, Klinikum Nurnberg Sud, Nurnberg,
Germany

Background: The results of randomised trials showing the beneficial effect of
reperfusion and adjunctive therapy on clinical outcome of patients (pts) with ST-
elevation myocardial infarction (STEMI) had been implemented into the guide-
lines for the treatment of STEMI. It is unknown if therapy of STEMI changed in
clinical practice and if these changes were associated with an improvement in
outcome after STEMI.
Methods: Since 1994 consecutive pts with AMI have been enrolled into three
large German AMI-registries to document pts characteristics, acute treatment
and clinical outcome of AMI: MITRA (Maximal Individual Therapy of AMI) and
MIR (Myocardial Infarction Registry) 1994-2000 at 271 hospitals and ACOS
(Acute Coronary Syndrome Registry) since 2000 at 154 hospitals. A total of 97
hospitals participated in MITRA and MIR as well as in ACOS. Acute reperfusion

Improvement in therapy and outcome

Time-Period	 1994-1995	 1996-1997	 1998-1999	 2000-2001

n= 2070 5070 3174 1488

Age (years) 66 67 67 66

Men 68% 66% 68% 69%

Diabetes 20,7% 22,1% 23,1% 26,4%

Thrombolysis 49,8% 43,5% 39,8% 26,6%

PrimaryPTCA 8,8% 11,5% 23,1% 30,9%

Aspirin 93,3% 91,6% 94,4% 91,5%

Beta Blockers 49,4% 58,0% 70,7% 79,8%

ACE-Inhibitors 44,6% 57,7% 67,8% 65,3%

Statins <10% <10% 53,5% 66,7%

Hosptital Mortality 15,3% 14,5% 13,8% 11,0%

and adjunctive treatment and the hospital mortality of STEMI were compared
between the 2-year periods beginning with 1994 until 2001.
Results: Between 1994 and 2001 a total of 11802 consecutive pts with AMI
were enrolled into the AMI-registries in these 97 hospitals.
Conclusion: Between 1994 and 2001 the acute treatment of STEMI in clini-
cal practice in Germany significantly improved according to existing guidelines.
This improvement in acute therapy was associated with a 28% decrease in
hospital mortality of STEMI in Germany.

P2123 Improvement of ventricular remodelling in rats with
CHF: comparative and combined effects of
aldosterone receptor blockade and
angiotensin-converting enzyme inhibition

J. Bauersachs' , D. Fraccarollo' , A. Schafer', S. Hildemann 2 , P. Galuppo' ,
G. Ertl'. 'Universitaetsklinik Wuerzburg, Medizinische Klinik, Wuerzburg,
Germany; 2Pharmacia GmbH, Erlangen, Germany

The non-selective mineralocorticoid receptor antagonist spironolactone re-
duces mortality in patients with severe congestive heart failure (CHF), how-
ever its use is limited by considerable side effects. We investigated the ef-
fect of the selective mineralocorticoid receptor antagonist eplerenone alone
and in co-administration with an ACE-inhibitor on hemodynamics and cardiac
remodeling in rats with CHF after extensive myocardial infarction (MI). Rats
were treated with placebo (P), the aldosterone receptor antagonist eplerenone
(E, 100mg/kg/d), the ACE inhibitor trandolapril (T, 0.3mg/kg/d), or a combi-
nation of both for 9 weeks, starting ten days after coronary artery ligation.
Left ventricular end-diastolic volume (LVEDV) was obtained by miniaturized
impedance/micromanometer catheter (SPR-774, Millar Instruments).
Infarct size were similar among the experimental groups (MI size %: P CHF,
54.5±0.9; E CHF, 54.7±1.0; T CHF, 54.3±2.2; E+T CHF, 54.3±1.6). Despite
comparable effects on LV systolic pressure [LVSP (mmHg): Sham, 138±3; P
CHF, 110±3 1 ; E CHF, 113±5'; T CHF, 112±1 1 ; E+T CHF, 105±3'], the addi-
tion of the selective aldosterone receptor antagonist eplerenone to ACE inhibi-
tion significantly improved LV systolic [dP/dtmax (mmHg/s): Sham, 12371±375;
P CHF, 7316±230 1 ; E CHF, 8193±468 1 ; T CHF, 8231±401 1 ; E+T CHF,
8295±271 1 2 ] and diastolic function [dP/dtmin (mmHg/s): Sham, 9614±419;
P CHF, 4779±214 1 ; E CHF, 5237±283 1 ; T CHF, 5277±510 1 ; E+T CHF,
5699±311 1 2 ] and reduced LV end-diastolic pressure [LVEDP (mmHg): Sham,
4±0.5; P CHF, 21.8±2 1 ; E CHF, 15.4±3 1 ; T CHF, 16.9±4 1 ; E+T CHF, 11.4±22 1.
In addition, the combination of eplerenone and trandolapril prevented LV dila-
tion [LVEDV (µl): Sham, 530±22; P CHF, 1150±97 1 ; E CHF, 859±99 1 2 ; T
CHF, 890±61 1 2 ; E+T CHF, 685±61 3 ] and reduced right ventricular hypertro-
phy [RV/BW (mg/g): Sham, 0.49±0.01; P CHF, 1.13±0.051; E CHF, 0.92±0.06 1

2 ;T CHF, 0.89±0.061 2 ; E+T CHF, 0.71±0.05 1 3 ] more effectively than either
monotherapy. These data suggest synergistic improvement of cardiac failure
by long-term aldosterone and ACE inhibition after MI.
(n=7-19) 1 p< 0.05 vs. sham; 2 p< 0.05, 3 p<0.01 vs. P CHF

Mortality: p for trend <0,001
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P2124 N-acetylocysteine and fibrinolytic therapy for acute
myocardial infarction: its influence on plasma
chemotactic activity and C5a levels

A. Wykretowicz, A. Sajkowska, A. Szczepanik, P. Guzik, H. Wysocki. Univ
School of Medicine, Cardiology-Intensive Therapy, Poznan, Poland

Background: Polymorphonuclear neutrophils are attracted into the area of
reperfused myocardium and participate in reperfusion injury. It has been
demonstrated that administration of n-acetylocysteine (n-ACC) in combination
with streptokinase (STK) significantly diminished oxidative stress and improve
ejection fraction in patients with acute myocardial infarction.
Methods: The aim of our study was to evaluate the influence of n-ACC on
plasma chemotactic activity and C5a plasma levels, in patients with acute my-
ocardial infarction (AMI). 29 patients with AMI were included in the study (22
men, 7 women, mean age 53 yrs). After randomization, n-ACC (or normal
saline) infusion was started at 20 mg/min i.v. for 1 hr and 10 mg/min for 23 hrs.
Ten minutes after starting of n-ACC infusion 1.5 min units of STK was given.
Peripheral blood was collected before starting of treatment and after 6, 12, 24
and 48 hrs. Plasma chemotactic activity was assessed with the use of modified
Boyden chamber method. Control PMNs isolated from healthy subjects were
used. Complement C5a plasma levels were assessed by the ELISA method
(Enzygnost C5a micro, Behring).
Results: plasma obtained from patients with acute myocardial infarction signif-
icantly enhanced chemotaxis of control PMN (chemotactic index 0 hr 2.9+0.3,
6hrs 7.2±0.3, 12hrs 5.6±0.7, 24 hrs 5.2±0.5, 48 hrs 4.9±0.5, p=0.005,
p=0.0003, p=0.0003, p=0.002, respectively), n-ACC infusion was associated
with significantly diminished plasma chemotactic activity in blood samples ob-
tained after 12, 24 and 48 hrs (p=0.04, p=0.03, p=0.01 respectively). C5a
plasma levels were significantly increased, after 6hrs, in comparison to initial
value, in patients treated with saline infusion (p=0.02), while there were no sig-
nificant increase in C5a concentration in patients treated with n-ACC. Plasma
isolated from patients treated with saline showed significant increase of C5a
over the background level after 6, 12 and 24 hrs in comparison with blood iso-
lated from n-ACC treated subjects.
Conclusions: n-ACC infusion in addition to STK treatment in patients with
acute myocardial infarction is associated with diminished plasma chemotactic
activity and lower C5a plasma levels.

P2125 The Euroheart failure survey: symptoms and quality
of life

I. Manousos', J. Eastaugh 2 , N. Freemantle 2 , F. Follath 3 , M. Komajda 4 ,

K. Swedberg 1 , J.G.F. Cleland' on behalf of The EuroHeart Failure
Investigators.. I University of Hull, Academic Cardiology, Hull, United Kingdom;
2 University of Birmingham, Primary Care and General Practice, Birmingham,
United Kingdom; I University Hospital, Internal Medicine, Zurich, Switzerland;
4 C.H.U. Pitie-Salpetriere, Cardiology, Paris, France; SSahlgrenska University
Hospital Ostra, Medicine, Gothenburg, Sweden

Background: Quality of life (QoL) is reported to be markedly impaired in
heart failure and symptoms are often poorly controlled. However, quality of
life and symptom severity have rarely been assessed in epidemiologically-
representative populations of patients with heart failure.
Aims: To describe the self-assessed QoL of patients with heart failure in a
large, international cohort of patients recently (12 weeks) discharged from hos-
pital with a suspected diagnosis of heart failure using the EuroHeart failure QoL
instrument.
Methods: The EuroHeart Failure survey included >11,000 patients with a sus-
pected diagnosis of heart failure during a hospital admission. 25 countries be-
longing to the ESC participated. Surviving patients were invited to attend for
interview 12 weeks after discharge at which time they were asked questions
about their health, completed the symptom & QoL questionnaire (containing 35
questions with a 6-7 point rating-scale), had a brief physical examination and
had a blood sample for BNP measurement taken. A reference population with-
out known disease (UK only; N = 245, mean age 73 years) also completed the
questionnaire.
Results: The reference population (mean age 73 years) rated their health as
very good or good in 77% of cases (no patient rated themselves less than aver-
age) and their overall QoL as very good or good in 86% of cases (1% rated QoL
as less than average). The reference population reported very little (<10% of
cases) limitation due to breathlessness. The mean age of patients was 71 years
(range 63 years in Hungary to 77 years in Sweden) and 48% were women. 45%
were reported to have moderate or severe left ventricular dysfunction. 14% of
patients died prior to the 12 week follow up visit. From a preliminary sample
of 3,249 patients who completed follow-up, 1,444 cases of 'definite' heart fail-
ure were identified. One third of these patients reported breathlessness at rest
or waking them from sleep while 78% continued to experience breathlessness
limiting activities of daily living. Patients rated their health and QoL as poor in
40%and 35% of cases respectively and good or very good in only 11% and
20% of cases respectively. For all of the above variables there was a significant
association between HF status and rating (alpha <.05).

Conclusions: Amongst patients who survive 12 weeks after discharge from
hospital with a diagnosis of heart failure, troublesome symptoms remain com-
mon and patients perception of their quality of life is often poor.

P2126 Are heart failure patients in general practice
receiving evidence-based pharmacotherapy?

L.G Pont', W.H. van Gilst 2 , D.J.A. Loki, J.A. Kragten 4 ,

F.M. Haaijer-Ruskamp 2 on behalf of The Dutch Working Group on Heart
Failure. 'University of Groningen, Clinical Pharmacology-GUIDE, Groningen,
Netherlands; 'University of Groningen, Clinical Pharmacology, Groningen,
Netherlands; 'Deventer Hospital, Department of Cardiology, Deventer,
Netherlands; 4Atrium Medical Centre, Department of Cardiology, Heerlen,
Netherlands

Background: Internationally research indicates that pharmacotherapy for
chronic heart failure (CHF) is sub-optimal. However, assessment of drug use
in heart failure has traditionally focused on the use of individual agents without
taking CHF severity into account. This study investigates investigate the phar-
macological treatment of CHF in general practice with respect to the available
evidence, incorporating both disease severity and the use of combination drug
therapy.
Design: Cross-sectional survey
Setting: Dutch General Practice
Participants: 769 CHF patients participating in the IMPROVEMENT of HF
study.
Outcomes: For each NYHA severity classification the minimum treatment each
patient could expect, appropriate for their NYHA severity classification accord-
ing to the scientific evidence available at the time of the study (1999) was de-
fined. The proportion of patients receiving, at least, the minimum evidence-
based regime per NYHA severity class was determined.
Results: The proportion of patients treated with each drug group increased
with increasing CHF severity classification, with the exception of the beta-
blockers. With respect to the current evidence, the proportion of patients re-
ceiving the minimum evidence-based regime suitable for their severity class
decreased as NYHA severity class increased. After adjusting for age and sex,
patients with less severe heart failure (NYHA classes 1 and 2) were four to
eight times more likely to receive evidence-based treatment than those with
more severe heart failure (NYHA class 3 and 4).
Discussion: This study indicates that many heart failure patients in general
practice are not receiving evidence-based care when disease severity and
combination drug therapy are taken into account. While prescribing of ACE
inhibitors appeared adequate, prescribing of beta-blockers was low and indi-
cates an area needing attention. Educational efforts aimed at the improvement
of heart failure treatment in general practice are needed, with special consider-
ation given to the role of beta-blockers in the treatment of heart failure.

P2127 Prognostic significance of heart rate variability
among the patients with optimized beta-blocking
medication after myocardial infarction

V. Jokinen, J.M. Tapanainen, K. Lindgren, T.H. Makikallio, H.V. Huikuri. Oulu
University Hospital, Department of Internal Medicine, Oulu, Finland

Background: A large body of data has documented that various indices of
heart rate variability (HRV) may predict subsequent mortality of the patients
after an acute myocardial infarction (AMI). In none of these studies the car-
diac medication has been optimized, e.g. 10-40% of the patients have been
on beta-blocking (BB) medication. This study assessed the prognostic signifi-
cance of various measures of HRV among a consecutive series of patients with
an AMI in whom the cardiac medication was optimized according to contempo-
rary guidelines.
Patients and methods: Traditional time and frequency domain measures
along with the newer fractal measures of HRV were measured in 600 patients
after the AMI. Predefined cutoff points for abnormal HRV measures were used.
Cardiac medication was optimized with special emphasis on the BB therapy,
which was used by 97% of the patients. The end-point was cardiac mortality.
Results: During the mean follow-up of 40±12 months, there were 45 car-
diac deaths (7.5%). In univariate analysis, reduced standard deviation of N-N
intervals(SDNN<70 msec)(p<0.01), ultra low frequency(InULF<8,45)(p<0.05)
and very-low frequency spectral component (InVLF<5.30)(p<0.01), short-
term fractal exponent (alfal <0.65)(p<0.001), and long-term fractal exponent
(beeta<-1.55)(p<0.001) predicted the subsequent cardiac death. In the mul-
tivariate Cox proportional hazards analysis by adjusting for age, diabetes and
functional class, the reduced alfal remained as the only HRV variable that still
predicted the cardiac death (hazards ratio 2.65, 95% CI from 1.37 to 5.13,
p<0.01).
Conclusion: Most of the HRV indices retain their prognostic power among
the patients with optimized BB therapy after AMI. However, after adjusting for
clinical variables, altered short-term fractal exponent was the only HRV variable
that still provided prognostic information.
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P2128 Heart rate variability in hospitalized patients with
decompensated heart failure predicts short-tern
survival after discharge

D. Aronson', D.P. Horton 2 , A.J. Burger 3 . 1 RAMBAM Medical Center,
Cardiology Dept., Haifa, Israel; 2Scios Inc., Sunnyvale, United States of
America; 3Beth Israel Deaconess Hospital, Cardiology Dept., Boston, United
States of America

Introduction: Analysis of heart rate variability (HRV) has been used to study
autonomic function in patients (pts) with heart failure (HF), and provides infor-
mation on the risk of death in stable, ambulant pts. With progression from mildly
symptomatic HF to decompensated HF, additional progressive autonomic dys-
function occurs. However, the relation between HRV and prognosis in the set-
ting of decompensated HF requiring hospitalization is not known.
Methods: We studied 199 pts (131 men, age 60 ± 14 y) with previous HF,
NYHA class III or IV, who were admitted to the hospital for acutely decompen-
sated HF Twenty-four hour Holter recordings were performed during hospital
stay, and HRV parameters were calculated in the time and frequency domain.
Cox proportional-hazards model was performed with the following covariates:
age, gender, HF etiology, NYHA class, diabetes, sodium (Na) and creatinine
levels, presence of ventricular tachycardia, and drug therapies.
Results: During follow-up of 312 ± 150 days, 40 pts (20.1%) died. In Cox's
univariate analysis, predictors of death were Na < 132 mEq/L (p = 0.001),
creatinine > 2.0 mg/dl (p = 0.034), and the following HRV measures: SDNN (p =
0.045), SDANN (p = 0.009), TP (p = 0.025), and ULF (p = 0.009). In multivariate
analysis, SDANN (p = 0.006, RR = 2.7, 95% Cl 1.3-5.6), TP (p = 0.01, RR =
2.5, 95% Cl 1.2-5.0) and ULF (p = 0.007, RR = 2.6, 95% Cl 1.3-5.3) were found
to predict survival independently. SDANN and ULF dichotomized at 30 ms and
1000 ms2 , respectively, were the best predictors of mortality (Figure).

ciated with the decreased release of platelet/endothelial biomarkers. Mild an-
tiplatelet properties of SSRI's may represent an attractive additional advantage
for using these agents in patients with coronary artery disease and ischemic
stroke.

CELLULAR ELECTROPHYSIOLOGY

P2130 Regional differences in Na-Ca exchanger current
density underlie a regional propensity to
arrhythmogenesis

H.L Wallis, C. Sears, S. Bryant. John Radcliffe Hospital, Cardiovascular
Medicine Dept., Oxford, United Kingdom

The Na-Ca exchanger current (INCX) contributes significantly to the transient
inward current (Iti), which underlies delayed afterdepolarizations. We have
measured transmural INCX density and assessed the regional propensity to
arrhythmogenesis.
Methods: Myocytes were isolated from basal sub-endocardial (ENDO), mid-
myocardial (MID) and sub-epicardial (EPI) regions of guinea-pig left ventri-
cle. Membrane current was measured using the whole-cell patch-clamp tech-
nique at 35±1°C. INCX was elicited by a descending ramp protocol (+80 mV
to -120mV) under selective conditions and assessed as the Ni-sensitive cur-
rent. Arrhythmic behaviour was induced by a prolonged step depolarization to
+60mV from -40mV after a series of 20 pre-conditioning pulses. Data are pre-
sented as mean±SEM (n).
Results: INCX density was significantly greater in ENDO than in EPI my-
ocytes in both 'forward' (-120 to -30mV) and 'reverse' (+20 to +8OmV) modes,
(p<0.001, see fig.). The time to onset of arrhythmia was shorter (p<0.001) and
the amplitude of Iti was greater (p<0.05) in ENDO (n=22) than in EPI (n=24)
myocytes. In the presence of thapsigargin (1 p.M), which inhibits Cat re-uptake
into the sarcoplasmic reticulum, arrhythmias were abolished although Cat flux
via the NCX was still greater in ENDO myocytes.

Kaplan-Meier survival curves.

Conclusion: The severity of autonomic perturbations during hospitalization for
HF decompensation, as reflected by depressed HRV parameters, is a powerful
indicator of short-term survival after discharge.

P2129 Effects of sertraline on platelet/endothelial
biomarkers in depressed patients after acute
coronary events

V.L. Serebruany', A. Glassman 2 , A. Malinin', R. Krishnan', M. Finkel
C. Nemeroff 1 , P. Gurbel 1 , C.M. O'Connor 3 . 

' Johns Hopkins University, Sinai
Hospital, Baltimore, United States of America; 'Columbia University, New
York, United States of America; 3 Duke University, Durham, United States of
America; ° University of West Verginia, Charleston, United States of America;
5Emory University, Atlanta, United States of America

Background: Platelets could represent a missing link between incidence of
depression and adverse clinical outcomes in patients after acute cardiovascu-
lar syndromes (ACS). However, it is still not clear how modern therapies of
mood disorders including selective serotonin reuptake inhibitors (SSRI's) affect
platelet function in such patients. We serially assessed release of established
platelet/endothelial biomarkers in patients receiving sertraline versus placebo
in a frame of the SADHART trial.
Methods: Plasma samples (baseline, week 6, and week 16) were collected
from 5 sites in the US and Canada from patients treated with Zoloft (n=28), and
placebo (n=36). Aspirin and clopidogrel were allowed in this study. Platelet fac-
tor 4 (PF4), beta-thromboglobulin (beta-TG), platelet/endothelial cell adhesion
molecule-1 (PECAM-1), P-selectin, thromboxane (TxB2), prostacyclin (6-keto-
PGF1a), vascular cell adhesion molecule-1 (VCAM-1), and E-selectin were
measured by ELISA.
Results: At every time point after baseline for each biomarker measured, pa-
tients undergoing treatment with sertraline exhibited substantially less platelet
activation than those receiving placebo. These differences reached statistical
significance for PF4 (p=0.03), and beta-TG (p=0.04) at week 4, and for beta-
TG (p=0.02), PECAM-1 (p=0.01), and P-selectin (p=0.02) at week 16 after ran-
domization. There was a trend towards inhibition of prostanoids (TxB2, and
6-keto-PGF1a), and endothelial-released adhesion molecules (VCAM-1, and
E-selectin) in patients treated with sertraline as well, although these changes
were not significant.
Conclusion: Despite aggressive anti-platelet regimens including aspirin and
clopidogrel, treatment with sertraline in depressed post-ACS patients is asso-

Regional differences in INCX density.

Conclusion: INCX density is greater in ENDO than in EPI myocytes. This may
contribute to both the prolonged action potential and to the greater propensity
to arrhythmogenesis observed in ENDO rather than in EPI myocytes. In heart
failure, INCX is upregulated, hence the sub-endocardial region may be the ori-
gin of potentially lethal arrhythmias.
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P2131 Block of human IKur and Ito potassium channels by
the new antiarrhythmic drug AVE 0118

R.F. Bosch', R. Laszlo', H. Goegelein 2 , M. Bleich 2 , A. Schneck 1 ,

C. Mewis' , A.E. Busch 2 , V. Kuehlkamp 1 . 1 University of Tuebingen,
Department of Cardiology, Tuebingen, Germany; 2Aventis Pharma Germany
GmbH, DG Cardiovascular, Frankfurt, Germany

The pharmacological treatment of supraventricular tachyarrhythmias, espe-
cially atrial fibrillation, is limited by the proarrhythmic potential of currently avail-
able drugs. It has been suggested that blockers of the ultrarapid delayed rec-
tifier potassium current IKur might have little proarrhythmic side effects in the
ventricle, as the functional channel is only expressed on the atrial level in hu-
man heart. Antiarrhythmic drugs that primarily act via block of IKur are not
available at the moment. We present the pharmaocolical profile of a new com-
pound AVE 0118 which has been shown to selectively delay repolarization in
pig atrium.
Methods: Measurement of IKur, Ito and IK1 in isolated human atrial myocytes
and of Kv1.5, expressed in CHO cells, by the use of patch clamp techniques.
Kv4.3, HERG, KvLQT1/minK were expressed in Xenopus oocytes and currents
recorded by two electrode voltage clamp.
Results: AVE 0118 was a potent blocker of IKur in human atrial cells with an
EC50 of 14.4 nM. Kv1.5 channels in CHO cells were inhibited with an EC50
averaging 0.9 RM. Ito was also affected by AVE 0118, 10 µM decreased Ito
peak current by 27 ± 8% and strongly altered kinetic properties of the current.
The inactivation time constant was markedly shortened, from 33.6 ± 1.8 ms
(control) to 11.5 ± 0.9 ms (AVE 0118), which lead to a strong decrease of the
calculated net Ito current. Block of Kv4.3 showed similar characteristics to that
of Ito. IK1 was only mildly blocked by high concentrations of AVE 0118 (-19.6%
at 10 µM AVE 0118). HERG and KvLQT1/minK were not altered by AVE 0118.
Conclusions: AVE 0118 is a highly potent blocker of IKur in human atrium, it
also affects Ito in higher concentrations. With a predominant block of IKur, the
drug should delay repolarization mainly on the atrial level in human heart. This
makes it a class III antiarrhythmic drug with a novel mechanism of action that
could be beneficial for the treatment of supraventricular tachycardias, especially
atrial fibrillation.

P2132 Altered calcium handling in a rabbit model of left
ventricular dysfunction — implications for contractile
function and arrhythmogenesis

F.R. Quinn', S.M. Cobbe' , G.L. Smith 2 . 1 University of Glasgow, Department
of Medical Cardiology, Glasgow, United Kingdom; 2 University of Glasgow,
IBLS, Glasgow, United Kingdom

Background: Calcium (Ca) has a central role in the mechanical and electrical
properties of cardiac myocytes. We investigated changes in cellular calcium
handling in a rabbit infarct model of heart failure (8 weeks after coronary artery
ligation) which exhibits left ventricular dysfunction, pulmonary and hepatic con-
gestion and a propensity to arrhythmias.
Methods: Voltage clamp studies were performed at 37°C on enzymatically-
isolated single cells, loaded with the Ca indicator Fura-2. Sodium-calcium ex-
changer (NCX) activity was estimated from the rate constant (RC) of Ca decay
during 10 mM caffeine application. Sarcoplasmic reticulum Ca pump (SERCA)
function was estimated from the RC of Ca decay after brief caffeine applica-
tion in the presence of 10 mM Ni. SR Ca content was determined from the
integral of the NCX current induced by caffeine application. These measures
were each performed after 30 sec of 1 Hz stimulation and were corrected for
non-NCX Ca removal mechanisms. NCX current density was determined from
the Ni-sensitive current in response to a ramp protocol, with major interfer-
ing currents blocked and intracellular Ca buffered to 258 nM. Current density
data were well fit by the model of NCX function of Weber et al (J Gen Physiol
2001; 117:119-131), which was used to determine V-Max. Allosteric regulation
of NCX was studied by examining the outward NCX current through a range of
Ca concentrations, using a voltage step protocol.
Results: Compared to sham-operated controls, in LVD cells the decay of the
calcium transient was slowed (RC = 2.60±0.17 vs 3.46±0.31/s, p=0.01), there
was reduced NCX current density (V-Max = 7.69±0.57 vs 12.19±0.56 A/F,
p<0.0001) and reduced NCX activity (0.72±0.07 vs 1.29±0.13/s, p=0.0002).
There was a significant increase in SR Ca content (80.58±5.94 vs 66.26±4.07
µmoles/I cell volume, p=0.03) and a trend towards reduced SERCA function
(2.02±0.18 vs 2.46±0.321s, p=0.12). Studies of allosteric regulation of NCX by
Ca showed that in LVD cells the exchanger was more sensitive to Ca (Km for
calcium activation 206±42 vs 375±62 nM, p=0.02).
Conclusions: Calcium handling is significantly affected in this model of LVD.
The balance between NCX and SERCA activity is altered, such that diastolic
relaxation is impaired, whilst SR Ca load is increased. These changes could
increase the frequency of arrhythmogenic spontaneous Ca release. There is
also evidence of altered regulation of NCX.

P2133 B3-subunits isoforms in the human myocardium have
different effects on the single pore-forming subunit
CaV1.2a of cardiac calcium channels

R. Hullin 1 , I.F. Khan 2 , P. Mohacsi 1 , S. Herzig 2 . 1 University Hospital Bern,
Cardiology, Bern, Switzerland; 2 University of Cologne, Department of
Pharmacology, Cologne, Germany

Introduction: Voltage dependent L-type calcium channels are multi-subunit
membrane proteins which are formed by the ion conducting pore (sic-), and
auxiliary subunits (b, a2d). b-subunits, in particular, have been shown to in-
crease the activity of the pore subunit. In the human heart 3 different b-subunits
genes are identified that encode the bi-, the b2- and the b3-subunit. In this
study effects of the b2-subunit and two different b3-isoforms (b3a- and a trun-
cated b3-isoform) on the poreforming subunit CaV1.2a are characterised.
Methods and Results: Using sequence specific oligonucleotide primers, a
1252bp full-length cDNA was cloned from non-failing human left ventricular
myocardium which is identical to the b3a-subunit from a human thyroidoma
cell line. Interestingly, a b3-splice variant was identified that does not con-
tain the 20 nucleotide long exon 6 and results in a premature stop of tran-
scription at nucleotide 632. In non-failing human heart expression of the full
length b3a-isoform prevails (83/17%) but changes to 51/49% in the failing hu-
man heart. Furthermore, transcript sizes in non-failing/failing myocardium vary
with respect to localization: left ventricle 3,5/3,5 kb, right ventricle of 3,2kb/-
and right atrium of 3,2/3,5 kb. PCR experiments show that the different tran-
script sizes are due to variations in the untranslated region. For co-transfection
experiments a CHO-cell line already stably transfected with the CaV1.2a of
the rabbit L-type calcium channel was used. After cotransfection of a2d-1 and
GFP together with either rabbit b2a-, b3a- or the truncated b3-form, fluorescent
cells were studied at 24-72 h intervals. Expression of b3a- and the truncated
b3-isoform resulted in increased availability of single channels (89,9±5,5%;
76,2±6,7%) compared to cotransfections without b-subunits (31,1±12,6%). In
cells cotransfected with b2a, calcium channel availability was unchanged but
open probability (12,4±6,3% vs. 0,63±0,21%), mean open time (0,4±0,05 ms
vs. 0,18±0,03 ms) and ensemblage average current (174±74 fA vs. 10±1 fA)
were increased compared to controls.
Summary and conclusions:
Because effects of both b3-subunit isoforms are rather similar, isoform shift in
heart failure has no functional consequence. The b2a-subunit has the most
pronounced effect on fast gating parameters, whereas b3-subunits take effect
predominantly on the calcium channel availability but not on gating parameters.

P2134 Human atrial Na *-K+ pump current, and its sensitivity
to voltage or extracellular K+

A J. Workman', K A. Kane 2 , A C. Rankin'. 1 Glasgow Royal Infirmary,
Medical Cardiology Dept., Glasgow, United Kingdom; 2 University of
Strathclyde, Physiology and Pharmacology Dept., Glasgow, United Kingdom

Introduction: The Na* -K* pump is electrogenic and the pump current, Ip, con-
tributes to the cardiac resting and action potential. However, Ip has not been
recorded previously in human atrium. Aims: To determine the magnitude of
human atrial Ip and to investigate its sensitivity to membrane potential and ex-
tracellular K* concentration, [K*]o . Methods: The whole cell patch clamp tech-
nique was used in single myocytes isolated enzymatically from the right atrial
appendage of 5 patients undergoing coronary artery bypass surgery. All pa-
tients were in sinus rhythm. Results: With an intracellular (pipette) Na* concen-
tration of 30 mM, in the presence of time-dependent ion current blockers (Ba2+,
Ni2+ and Cs+), an increase in [K*]o from 0 to 5.4 mM produced a marked and
constant outward shift in the holding current density measured at -40 mV, from
-0.03±0.06 to 0.81±0.09 pA/pF (P<0.05, n=14 cells). This current shift was
fully reversed upon returning [K *]o to 0 mM. The Ip blocker ouabain (10 micro-
mol/L) had no effect on the holding current measured in the presence of 0 mM
[K']o , but abolished the current produced by 5.4 mM [K *]o (n=4). Moreover, the
magnitude of the K*- and ouabain-sensitive currents was similar, at 0.84±0.06
and 0.94±0.10 pA/pF, respectively, indicating that the current generated by in-
creasing [K*]o was Ip. The steady-state current voltage relationship of Ip was
measured between -120 and +60 mV, using voltage step pulses (300 ms du-
ration, 0.1 Hz, n=5) or ramps (increasing at 36 mV/s, n=8). Ip was calculated
by subtracting currents recorded in the presence of 0 mM [K *]o from those
recorded with 5.4 mM [K*]o . Ip was voltage-dependent, displaying a reduced
current density at hyperpolarised potentials (eg: 0.39±0.11 pA/pF at -120 mV,
compared with 1.91±0.28 pA/pF at +60 mV; P<0.05, n=8). Ip also displayed
a marked sensitivity to [K*]o , as measured by the current shift at -40 mV in
response to stepwise increments in [K*]o between 0 and 10 mM, relative to
the current recorded at 0 mM [K*]o . With [K]0 at 1 and 10 mM, the Ip density
was 0.41±0.06 and 0.86±0.09 pA/pF, respectively. The [K *]o concentration-
response curve yielded an EC50 of 1.4±0.3 mM (n=5). Conclusion: We report,
for the first time to our knowledge, the presence of Na*-K pump current in
human atrial cells. The observed increase in Ip density both at depolarised
membrane potentials and elevated extracellular K* concentrations indicates a
potential role for this current during atrial tachyarrhythmias.
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P2135 Changes in conductance and connexin43 expression
in myocytes from the canine infarct border zone

J. Yao 1 , W. Hussain 2 , P.M. Patel 2 , P.A. Boyden', A.L. Wit 1 , N.S. Peters 2 .

'Columbia University, College of Physicians & Surgeons, New York, United
States of America; 2 lmperial College, St Marys Hospital, Cardiac
Electrophysiology, London, United Kingdom

Remodelling of gap junctions in the epicardial border zone (EBZ) of healing
infarct is an important factor for arrythmogenesis. In this study, we investigated
the voltage-dependence and kinetics of gap junctional channels (GJC) and
changes in connexin43 (Cx43) expression in EBZ cells using double patch
clamp and immunoconfocal techniques. Gap junctional conductance (Gj) in
cell pairs from EBZ was reduced to 30±12 nS (mean±SE, n=24) at a tran-
sjunctional voltage (Vj) of +10 mV vs. 99±13 nS (n=36, P<0.005) in controls.
Steady-state conductance-voltage relationships in both EBZ and control cell
pairs could be described by a two-way Boltzmann function, but Vo (transjunc-
tional voltage halfway between maximal and minimal Gj) in EBZ cells (n=1 1)
was shifted to +85 and -82 mV from +64and -64 mV in controls (n=9). The de-
cay phase of gap junctional currents at Vj beyond ±50 mV could be fitted with a
double exponential function. Time constants of fast and slow components at a
Vj of +80 mV were 969±223 ms and 3764±1124 ms (n=1 1) in EBZ cells, and
344±81 ms and 1723±368 ms (n=9, P<0.05) in controls. To determine the
level of Cx43 expression, we labelled randomly selected cells for immunocon-
focal quantification of Cx43 and cell volume from serial optical slices. EBZ cells
displayed a near significant reduction in Cx43 expression (2509 ±1213µm 3 vs
3811 ±1379µm3 : p<0.06). Cell volume from infarct hearts was reduced com-
pared to normal (21308 ± 5567µm3 n=10 normal vs. 28225 ± 4208µm 3 , n=8
EBZ: p< 0.001). However there was no change in Cx43 immunolabelling per
unit cell volume. These results suggest that changes in voltage-dependence
and kinetics of Gj in EBZ cells are due to modifications of Gap junctional func-
tion and are independent of Cx43 expression.

P2136 Role of IKr for electrophysiologic heterogeneity

P. Milberg, L. Eckardt, P. Kirchhof, L. Fabritz, S. Ramtin, N. Reinsch,
G. Breithardt, W. Haverkamp. Medizinische Klinik and Poliklinik C, Munster,
Germany

Experimental findings in isolated myocytes demonstrated regional differences
in the contribution of the delayed rectifier current and its slow and rapid ac-
tivating components IKs and IKr. It is unknown whether these regional differ-
ences play also a role in the intact heart. We therefore investigated regional
effects of the IKr blocker erythromycin in isolated intact rabbit-hearts. Methods
and Results: In 13 Langendorff-perfused rabbit hearts, 300µM erythromycin
led to a significant increase in QT-interval and MAP-duration at eight simulta-
neous monophasic action potential (MAP) recordings around the heart from
the base to apex (MAP90 increase: right-epicardial 18%, left-endocardial 18%,
left-epicardial 10%, p<0.05). This significantly increased dispersion of repo-
larization estimated as the maximal difference of the MAP recordings. Under
baseline conditions (cycle lengths 900 - 300 msec) longer mean MAP90 on
the right epicardium than on the left side was observed (p<0.05). There was
no difference between apical and basal MAP-recordings (p=ns). After infusion
of erythromycin there were still no differences between the apex and the base
of the heart, but an increase of interventricular dispersion of repolarization of
42%.
Conclusion: IKr-block leads to local differences in prolongation of action poten-
tial duration in the isolated rabbit heart, (right-epicardial>left-endocardial>left-
epicardial) but to no differences between basal and apical regions. This indi-
cates a difference in the contribution of IKr between the right and left ventricle
and may contribute to the electrophysiologic effects and side effects of repolar-
ization prolonging drugs.

P2137 Regional differences in trans -sarcolemmal Cat+
extrusion in left ventricular myocytes

H.L Wallis, C. Sears, S. Bryant. John Radcliffe Hospital, Cardiovascular
Medicine Dept., Oxford, United Kingdom

Introduction: Relaxation is dependent on Cat removal from the cytosol via
sequestration into the sarcoplasmic reticulum (SR) and trans-sarcolemmal ex-
trusion. This study investigates the regional contribution of both the Na-Ca ex-
changer (NCX) and sarcolemmal CaATPase to Cat* extrusion.
Methods: Sarcoplasmic reticulum Cat* content was assessed by rapid ap-
plication of caffeine in single myocytes isolated from basal sub-endocardial
(ENDO), mid-myocardial (MID) and sub-epicardial (EPI) regions of the guinea-
pig left ventricle. The caffeine-induced inward current reflects electrogenic
NCX activity. Sarcolemmal CaATPase activity was revealed by use of the spe-
cific blocker carboxyeosin (CXE, 20µM). The difference in the integral of the
caffeine-induced current (pC/pF) in the presence and absence of CXE reflects
the amount of Cat extruded via the sarcolemmal CaATPase. Data is presented
as mean±SEM.

Results: The effect of CXE on the caffeine-induced current was different in
the three regions studied (p<0.05, see fig). After inhibition of the sarcolemmal
CaATPase, the caffeine-induced current integral was significantly increased in
EPI (by 34%) and MID (by 44%) myocytes but was unaltered in ENDO my-
ocytes.

Regional Ca extrusion mechanisms.

Conclusions: These data show a significant regional difference in sarcolem-
mal CaATPase activity, being greater in MID and EPI than in ENDO myocytes.
In ENDO myocytes cytosolic Cat' extrusion, via trans-sarcolemmal routes, is
due almost solely to NCX. However, in MID and EPI myocytes the sarcolem-
mal CaATPase appears to act synergistically with the NCX, promoting more
efficient relaxation in these regions.

NON-INVASIVE RISK STRATIFICATION

P2138 24-hour electrocardiogram analysis in the
CHRISTMAS study

P.W. Macfarlane', G. Murray 2 , J. McGowan 3 , J.G.F. Cleland° on behalf of
The Christmas Study Investigators. 1 University of Glasgow, Medical
Cardiology Dept., Glasgow, United Kingdom; 2 University of Edinburgh, Public
Health Sciences, Edinburgh, United Kingdom; 3Royal Infirmary, Medical
Cardiology, Glasgow, United Kingdom; 4 University of Hull, Cardiology, Hull,
United Kingdom

Introduction: The CHRISTMAS Study was designed to determine whether the
presence of hibernating myocardium predicts the degree of improvement in left
ventricular (LV) ejection fraction with carvedilol in patients with LV dysfunction
and heart failure due to ischaemic heart disease.
Aim: The aim of the present study was to determine whether a treatment ef-
fect could be detected in 24-hour ECG measurements made before and after
therapy by comparing patients on Carvedilol with a control group on placebo.
Methods: 24-hour ECGs were recorded, using Spacelabs Burdick recorders,
at baseline and 6 months later at the end of the study. All recordings were
analysed centrally in the Core ECG Lab in Glasgow using a Spacelabs Burdick
analyser.
Results: Data were available from 209 patients, 100 of whom were on
carvedilol. There were 183 males (mean age 61.6(8.5) years) and 26 females
(mean age 67.0(10) years). Significant differences between groups were noted
at the study end (see table for mean values of ECG data). With Carvedilol,
RMSSD increased, SDANN decreased, and total power at max (TPMAX) and
min (TPMIN) LF/HF increased, while minimum, maximum and mean heart rate
over 24 hours were all significantly reduced. No differences in SDNN or trian-
gular index (TRIDX)were detected. However, there was a significant reduction
in ventricular ectopic beats and in the number of episodes of non sustained
ventricular tachycardia (NSVT) in the carvedilol group. There was no evidence
that these results differed according to the presence or absence of hibernating
myocardium.

RMSDD SDANN SDNN TRIDX TPMAX TPMIN No. VES NSVT

TB 34.34 106.27 117.56 23.97 1962 2258 1654 1.45
T F 41.55 100.41 118.32 25.34 3478 2897 895 0.13
P 8 34.93 102.17 113.61 22.29 2270 3353 1519 1.18
P F 36.04 103.25 115.26 23.22 2479 1282 1764 1.26
p value 0.020 0.036 0.322 0.665 0.030 0.027 0.012 0.003

Baseline (B) and final (F) mean values of ECG measurements in the treated (T) and placebo
(P) groups.

Conclusion: These results indicate that in patients with LV dysfunction of is-
chaemic aetiology, carvedilol exerts significant vagal effects and markedly re-
duces ventricular arrhythmias regardless of the presence or absence of hiber-
nating myocardium.
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P2139 Gender differences of depolarisation and
repolarisation heterogeneity

V. Batchvarov, P. Smetana, A. Ghuran, K. Hnatkova, A.J. Camm, M. Malik.
St. George's Hospital Medical School, Department of Cardiological Sciences,
London, United Kingdom

Background: The risk of torsade de pointes (TdP) is higher in women, but
the mechanism of this gender difference is not known. The non-dipolar ECG
components (ECG residua) are considered to directly reflect local electrical
events (i.e. electrical heterogeneity). We compared QRS residua (QRS-R) and
T wave residua (T-R) of standard 12-lead ECGs and their circadian variation in
healthy men and women.
Methods: 24-hour 12-lead digital ECGs (SEER MC, GE Marquette, one 10-
second ECG/30 sec, 2880 ECGs/24 hours) were recorded 4 times (at baseline,
after 1 day, 1 week, and 1 month) in 22 healthy men (age 27±7 years) and
24 healthy women (27±8 years). Using singular value decomposition, the 12-
lead ECGs were reconstructed in an optimised 8-dimensional space, in which
leads 1 to 3 represented the dipolar components (i.e. the heart vector), while
leads 4 to 8 represented the non-dipolar components. QRS-R and T-R were
expressed as proportion (%) of the whole ECG signal (i.e. dipolar + non-dipolar
components).
Results: In all 4 recordings, T-R were significantly greater in women
(0.31±0.01 vs 0.15±0.005%, p<0.0000001), while QRS-R were significantly
greater in men (0.46±0.003 vs 0.32±0.002%, p<0.0000001). In women, T-R
exhibited significant circadian pattern with midday peak, when the gender dif-
ferences were further increased (Figure). No circadian pattern of QRS-R was
detected in women or men.

Conclusions: Repolarisation heterogeneity is greater in women, while depo-
larisation heterogeneity is greater in men. Repolarisation heterogeneity and its
gender difference exhibit circadian pattern. These findings might be linked to
the gender difference in the risk of TdP and to the circadian variation in the
frequency of arrhythmic events.

P2140 Linkage between mechanical alternans and ST-T
electrical alternans in patients with chronic heart
failure

M. Kodama 1 , M. Hayashi', H. Tachikawa 1 , T. Kashimura 1 , Y. Aizawa',
K. Watanabe 2 , M. Nakazawa 3 . 1 Niigata University School of Medicine, First
Department of Internal Medicine, Niigata, Japan; 2Niigata College of
Pharmacy, Clinical Pharmacology, Niigata, Japan; 'Niigata University, School
of Health Science, Niigata, Japan

Background and Purpose: Both progressive heart failure and sudden death
due to ventricular fibrillation are major causes of death in patients with chronic
heart failure. Mechanical alternans has been observed in patients with severe
congestive heart failure, and it is a predictor of short life-expectancy. T wave
alternans is a precursor of ventricular fibrillation in patients with acute coronary
syndrome and long QT syndrome. To clarity the linkage between mechanical
and electrical alternans, we investigated the occurrence of both alternans in 94
patients with chronic heart failure.
Methods:Study population contained 71 males, their mean age was
50.8±13.8. Mean LVEDVI was 127±42 and mean LVEF was 35±10%. Sixty-
eight patients had sinus rhythm and remainder had atrial fibrillation. Mechanical
alternans was defined when constant alternating pressure over 4 mmHg con-
tinued over 20 beats. ST-T electrical alternans was judged on standard surface
ECG. Occurrence of alternans was examined at rest, during pacing tachycar-
dia, and under stepwise dobutamine loading (2 - 4 - 8 microgram/kg/min).
Results: Prevalence of mechanical and electrical alternans were 19.1% and
4.4% at rest, 45.5% and 8.0% during pacing tachycardia, and 62.1 % and 9.5%
under dobutamine loading. Overall, 70 patients (74.5%) showed mechanical
alternans and 10 patients (10.6%) showed T wave alternans under any condi-
tion. T wave alternans has always appeared with large mechanical alternans
(mean alternating pressure 18.4±9.8 mmHg). There was no case who revealed
T wave alternans without mechanical alternans. Patients with mechanical alter-
nans revealed larger left ventricular endsystolic volume than those without, and
lower left ventricular ejection fraction. Among patients with mechanical alter-
nans, patients with electrical alternans showed lower EF than those without
(27.5±4.4 and 35.1±10.2, p<0.002). Alternating pressure during electrical al-

ternans was larger than that of mechanical alternans not accompanied by elec-
trical alternans (18.4±9.6 mmHg vs 10.4±5.5 mmHg, p<0.05).
Conclusion: Frequency of T wave alternans was unexpectedly high in patients
with chronic heart failure, especially under tachycardia or catecholamine expo-
sure. Mechanical alternans is related to failing myocardium and ST-T electrical
alternans may also be related to severer one. T wave alternans may depend
on mechanical alternans.

P2141 Incidence, clinical determinants, and predictive value
of microvolt T wave alternans after acute myocardial
infarction

T. Klingenheben, S. H. Hohnloser. J. W. Goethe University, Dept. of Medicine,
Div. of Cardiology, Frankfurt, Germany

Background: Microvolt-level T-wave alternans (TWA) is associated with vul-
nerability to ventricular tachyarrhythmias. Its predictive value in pts following
acute myocardial infarction (AMI) treated according to contemporary therapeu-
tic guidelines, including a high incidence of 0 blocker administration, is not
known.
Methods: In the present study, the incidence, clinical determinants and the
predictive value of TWA (spectral method; CH2000, Cambridge Heart, Bedford,
MA) were assessed in 197 consecutive AMI pts.
Results: Of 197 pts (58±11 years, 78% male; 51% anterior MI) 43(21%) had a
positive TWA. TWA was negative in 50% and incomplete/indetermined in 29%
of pts. In pts with reduced LV function (EF<35%; N=50) the incidence of a pos-
itive TWA was twice as high as in those with EF>35% (34% vs 17%; p=0.02).
Univariate comparison revealed no association of TWA results with other ECG-
based noninvasive risk markers such as heart rate variability, baroreflex sen-
sitivity, or QRS duration. On multivariate analysis only LVEF was an indepen-
dent predictor of a positive TWA (X2=5.328; p=0.021). With respect to cardiac
mortality and arrhythmic events during follow-up in this non-selected AMI pop-
ulation, TWA was only of borderline predictive value (RR 1.54, 95%C.I.: 0.57-
4.14;p=ns).
Conclusion: The incidence of a positive TWA early following AMI is 21%. Pts
with reduced LVEF have a higher probability of having a pathologic TWA result.
However, the predictive value of TWA in unselected post AMI pts seems to be
low.

P2142 Correlation between T wave alternans and
endomyocardial biopsy findings in patients with
dilated cardiomyopathy

M. Zabel, M. Noutsias, U. Kiihl, M. Pauschinger, C. Sticherling, S. Behrens,
H.P. Schultheiss. Klinikum Benjamin Franklin, Div. of Cardiology, Berlin,
Germany

Background: Patients with dilative cardiomyopathy (DCM) frequently suffer
from malignant ventricular arrhythmias. T wave alternans (TWA) testing has
been proposed for risk stratification but the incidence of positive test results
seems markedly increased as compared to patients with coronary artery dis-
ease. The genesis of this increased TWA positivity is as yet unknown.
Objective: To compare TWA results with endomyocardial biopsy (EMB) find-
ings in a typical population of DCM patients.
Methods: TWA was assessed in 103 DCM patients utilizing the Cambridge
Heart exercise method. Positive TWA was defined as a TWA amplitude > 1.9
mV for > 1 min in > 1 ECG lead. Tracings were graded "indeterminate" if noise
or premature ventricular beats prevented definite classification into positive or
negative TWA or the heart rate threshold was not reached. EMB were analyzed
with standardized histological (fibrosis) and immunehistological (CD2/CD3+
T-lymphocyte infiltration, expression of cell adhesion molecules/CAMs) tech-
niques. Angiographic left ventricular ejection fraction (LVEF) averaged 38 f
16%.
Results: In 51/103 patients (50%), TWA was graded positive, in 41/103 pa-
tients (40%) TWA was found negative, while the remaining tests were in-
determinate. In 22/103 patients (21%) significantly increased CD2/CD3+ T-
lymphocytes were found in the EMB specimen while 64/103 (62%) exhibited
CAM abundance (CAMs), 68/103 patients (66%) showed interstitial fibrosis.
TWA positivity was siginificantly associated with LVEF (47 ± 13% if TWA pos-
itive, vs. 27 ± 9% if TWA negative, vs. 42 ± 12% if TWA indeterminate, p <
0.004). In contrast, the TWA finding did not correlate with histological (intersti-
tial fibrosis yes/no: 35/68=51% vs. 16/35=46% positive TWA results, p=ns) or
immunohistological (CD2/CD3+ infiltrates yes/no: 12/22=55% vs. 39/81=48%
positive TWA results, p=ns; CAMs yes/no: 28/64=44% vs. 23/39=59% positive
TWA results, p=ns).
Conclusions: TWA testing yields a positive finding in 50% of DCM patients.
The TWA result is unrelated to EMB findings but particularly depends on LVEF.
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P2143 Value of ventricular repolarisation dynamicity for
predicting implantable cardioverter therapy

P. Chevalier', H. Burry 2 , M. Stumpf 1 , G. Kirkorian 1 , P. Touboul 1 .'Louis
Pradel, cardiology, Lyon, France; 2H6pital, Cardiology, Geneveve, Switzerland

Abnormal QT dynamicity may be associated with increased risk of ventricular
arrhythmias. Our aim was to investigate whether QT dynamicity measured by
Holter monitoring could predict implantable cardioverter (ICD) therapy.
Methods: Patients requiring an ICD had a 24-hour Holter done systematically
after implantation at hospital discharge, and were followed-up prospectively. QT
dynamicity was evaluated by the linear regression slope of QT intervals plotted
against RR intervals (QT/RR), using a dedicated Holter algorithm. Heart rate
variability (HRV) was calculated by 24-hour SDNN.
Results: 75 patients were included (age 58±15 years,69 men.84% of patients
were on beta-blockers. Appropriate ICD therapy occurred in 45 patients (60%)
over a mean follow-up of 38±13 months.Results of univariate analysis are in
the table. Multivariate analysis also identified slope of diurnal QT/RR as an
independant predictor of ICD therapy.

Table

ICD the rapy (m±SD) No ICD therapy (m±SD) p

Slope QT/RR day 0.22±0.06 0.18±0.06 0.004
Slope QT/RR morning -	 0.20±0.07 0.18±0.067 0.20
Slope QT/RR night 0.19±0.063 0.17±0.065 0.29
Slope QT/RR 24 Hour 0.21 ±0.073 0.19±0.08 0.09
SDNN 24 Hours 115±42 122+51 0.83
HR day (b/min) 100±11 95±13 0.75
HR night (b/min) 92±10 89±16 0.62
LVEF(%) 35±15 45±18 0.002
VF as presenting arrhythmia (%) 37 64 0.003

Results of univariate analysis

Conclusions: Increased diurnal QT/RR interval dynamicity is independently
predictive of ventricular arrhythmias in patients with an ICD. HRV appears to be
devoid of any value in our study, probably because most of the patients were
on beta-blockers.

P2144 Improved diagnostic ability of high -resolutin
electrocardiogram by combined assessment of QRS-
and ST T microvariability and static time-domain
parameters

M. Hbhert, J. Wohrle', O. Grebe', H.A. Kestler 2 . 'UniversityofUlm,
Cardiology Dept., Ulm, Germany; 2 University of Ulm, Neural Information
Processing, Ulm, Germany

Increased QRS- and ST-T micro-variability and ventricular late potentials are
associated with an increased risk for malignant arrhythmias. However, the di-
agnostic power of the singular parameters is limited. In this study we investi-
gated the diagnostic ability of a linear combination of both variant and static
high-resolution ECG parameters.
Continuous and signal-averaged ECG5 (16 bit, 2000Hz) were recorded from
51 healthy volunteers (age 24±4.2 ys) without any structural heart disease
and no cardiac risk factors as well as from 44 patients (age 61±8.8 ys) with
coronary heart disease, a history of myocardial infarction and inducible sus-
tained ventricular tachycardia. Beat-to-beat micro-variability measurements of
the QRS complex and the ST-T segment were based on 250 consecutive sinus
beats per individual. QRS and ST-T micro-variation (QVI, TVI) was measured
from the vector of standard deviations of the amplitude of corresponding points
inside the normalized, spline-filtered signal. Signal-averaged ECGs were an-
alyzed with the Simson method (QRSD, RMS, LAS). The diagnostic utility of
the 5 singular parameters and all combinations of variables were evaluated by
linear discriminant analysis maximizing the area under the receiver operator
characteristic curve (AROC).
The singular parameters had the following values for AROC: QRSD: 0.868
(95% Cl:[0.785; 0.925]), RMS: 0.736 [0.629; 0.823], LAS: 0.807 [0.710; 0.880],
QVI: 0.758 [0.654; 0.841] and TVI: 0.759 [0.655; 0.843]. Among these QRSD
was the most discriminative single variable. Combining QRS- and ST-T micro-
variability resulted in an area of 0.852 [0.758; 0.911]. The combination of QRS
duration with either QRS- or ST-T variability proved to be almost equal (QRSD
and TVI: 0.9 [0.822; 0.946], QRSD and QVI: 0.902 [0.825;0.947]). The combi-
nation of QRSD, QVI and TVI yielded the highest area of 0.929 [0.859; 0.963].
This parameter set had 89.5% accuracy, 86.4% sensitivity and 92.2% speci-
ficity in terms of VT patient detection.
We conclude that the combination of de- and repolarization variability with the
static QRS duration markedly improves the detection of patients with inducible
VT. The use of linear discriminant analysis together with ROC curves provides
a powerful tool to evaluate the diagnostic ability of multivariate data sets.

P2145 VLF spectral band is superior in predicting mortality
after myocardial infarction

J.K. Kanters 1 , S.Z. Abildstrom 2 , B.T. Jensen 3 , C. Torp-Pedersen 4 ,
E. Agner 5 . 'Laboratory of Experimental Cardiology, Dept. of Medical
Physiology, Kobenhavn N, Denmark; 2National Institute of Public Health,
Copenhagen, Denmark; 3Elsinore Hospital, of Internal Medicine, CCU,
Helsingor, Denmark; 4 Gentofte University Hospital, Dept. of Cardiology,
Copenhagen, Denmark; 'Elsinore Hospital, Helsingor, Denmark

Heart rate variability (HRV) is a well-known univariate risk factor of mortality
after myocardial infarction. Recently the value of the standard deviation of all
24 h RR intervals (SDNN) has been disputed due to the high correlation of
SDNN with the mean RR interval. The aim was to investigate whether fre-
quency domain parameters of HRV had prognostic value in the era of ace-
inhibition, betablockade and statins independent of ejection fraction and the
pulse (meanRR).
Methods: We examined 101 patients with 24h holter monitoring and echocar-
diography (Ejection fraction=30 * Wall Motion Index (WMI)). The Holter record-
ing was performed 1-6 days after MI using the Del Mar 563 Holter System. HRV
was expressed as SDNN and in the frequency domain as ULF (0-0.0033 hz),
VLF (0.0033-0.04 Hz), LF (0.04-0.15 Hz) and HF (0.15-0.4 Hz).
Results: During one-year follow-up 14 deaths occurred. The table shows the
performance of the investigated parameters in a univariate Cox model. In the
multivariate Cox model VLF was the best heart rate variability parameter and
only WMI could add independent prognostic information.

mean f SE p-value <

In VLF (au) 18.09 t 0.08 0.00002
Wall Motion Index 1.48 ± 0.04 0.0004
In LF (au) 17.0 ± 0.09 0.001
AGE (y) 66.7 ± 1.3 0.006
meanRR (msec) 848 ± 14 0.009
SDNN (msec) 85 ± 2 0.009
In ULF (au) 19.40 ± 0.06 0.02
In HF (au) 16.38 ± 0.10 0.56 (NS)

Univariate cos analysis.

Conclusion: The frequency domain parameter VLF is the best HRV param-
eter and contains prognostic information independent of ejection fraction and
meanRR.

P2146 Onset of ventricular tachyarrhythmias is preceded by
changes in heart rate variability

A. Zienciuk', A. Lubinski 2 , E. Lewicka-Nowak 2 , M. Kempa 2 , T. Krolak 2 ,
P. Zagozdzon 3 , G. Swiatecka 2 . 'Medical University of Gdansk, 11 Dept. of
Cardiology, Gdansk, Poland; 2Medical University of Gdansk, i/ Dept. of
Cardiology, Gdansk, Poland; 3Medical University of Gdansk, Dept. of
Epidemiology, Gdansk, Poland

The aim of the work was to analyze if the onset of VTA is preceded by changes
of heart rate variability (HRV) parameters in patients with ICD.
Methods: Time and frequency-domain analyses of HRV were performed in 54
sinus rhythm tachograms (mean duration 2 hours) recorded before onset of
VTA retrieved from patients with ICD (Phylax XM, Mycrophylax Biotronik).
Results: Sudden decline in all HRVSectral components was observed 1-hour
prior to VTA onset followed by gradual increase in high frequency (HF) and low
frequency (LF) power for 30 minutes before the arrhythmia (HF: 13±18 vs.
29±36 ms 2 p<0.0001, LF: 24±32 vs. 54±66 ms 2 , p<0.0001). Very low fre-
quency (VLF) and total power remained at low values till VTA onset (VLF: 766
vs. 273 ms2 , p<0.0001). There was significant decrease in SDNN for analyzed
period of sinus rhythm (70±30 ms vs. 43±31 ms, p<0.0001) and tendency
towards shorter cycle lengths at VTA onset (809±104 vs. 767±182 ms).
Conclusions: Onsets of ventricular arrhythmias are preceded by significant
changes in heart rate variability parameters already 1-hour before the arrhyth-
mia.
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P2147 HRV adjustment for age and mean RR interval
disclose a different prognostic value of HRV measure
in men and women with coronary heart disease

M. Sosnowski , B. Korzeniowska 1 , J. Skrzypek-Wanha' , Z. Czyz' ,
E. Boczkowska-Gaik', P.W. Macfarlane 2 , M. Tendera'.'Silesian Heart
Centre,Silesian Med.Sch, 3rd Division of Cardiology, Katowice, Poland;
2 University of Glasgow, Department of Medical Cardiology, Glasgow, United
Kingdom

Aim of the study.
An HRV dependence on age and mean RR interval (RRI) has been passed
over in most studies that use the HRV analysis in risk stratification after MI and
in heart failure. In this study we analyses whether HRV adjustment for age and
RRI influences their prognostic value in the entire population and in men and
women separately.
Methods: 382 patients (91f,291m, mean age 60±11 and 57±10, resp.), most
of them with a healed MI (>3months) were enrolled into this study. 245 pa-
tients has undisturbed sinus rhythm, 68 had a frequent ventricular arrhythmia
and 69 patients had atrial fibrillation. In each subjects a 24-hour ECG was
recorded. HRV was analysed to obtain a commonly used measure (SDNN,
ms) as well as an original index, HRV Fraction (HRVF,%) developed by the au-
thors. The index has been previously shown to be applicable irrespective of
cardiac rhythm disorders. Consequently, on basis of HRV analysis in a group of
302 apparently healthy subjects, a lower normal limit (LNL) for the adjusted
SDNN and HRVF has been established according to the equations: SDNN
= 82- 1.41age + 0.163RRI [±30%] and HRVF= 26.5 - 0.18age + 0.04RRI
[±20%]. Different cut-points for both measures were applied: 1/arbitrary cho-
sen (SDNN<70, HRVF<35°%) and 2/below LNL after age- and RRI adjustment
(aSDNN, allRVF). The mean follow-up period was
19 ± 6 months. Total mortality was the end-point of this study.
Results: During the follow-up there were 50 deaths for any reason (13.1%).
The mortality rate was lower in women (7/91, 7.7%) than in men (43/291,
14.8%). If arbitrary cut-points were considered, the reduced HRV was re-
lated to total mortality irrespective of gender. The log-rank values for men and
women were 4.33 (p<0.001) and 2.88 (p<0.01) for SDNN<70ms, and 5.97
and 4.26 (both p<0.001) for HRVF<35%, respectively. When adjusted indices
were used, the association of HRV and total mortality was held in men (log-rank
2.52(p<0.01) for aSDNN, and 4.93(p<0.001) for allRVF. In women, however,
the relation disappeared (log-rank 1.40 for both aSDNN and allRVF).
Conclusions: The prognostic value of HRV analsis strongly depends on the
chosen cut-points. If age and mean RR interval are taken into consideration,
the prognostic value referes to men, while disappears in women. This suggest
the necessity for re-evaluation of HRV indices' cut-points according to gender
in future studies.

P2148 Different patterns of sinus pacemaker response to
atrial and ventricular premature stimuli: mechanism
of heart rate turbulence is still unclear

I. Savelieva, D. Wichterle, M. Harries, A.J. Camm, M. Malik. St George's
Hospital Medical School, Cardiological Sciences Dept., London, United
Kingdom

Background: Heart rate turbulence (HRT) represents a response of the sinus
pacemaker to a ventricular (VPB) which consists of early acceleration phase
(turbulence onset, TO) and late deceleration phase (turbulence slope (TS).
Objectives: To investigate whether phasic chronotropic response of sinus
pacemaker to an APB is different from that to a VPB.
Methods: Thirty-seven pts (54±16 years, 32 men) referred for electrophysio-
logic evaluation for ventricular tachycardia (VT; 21 ischemic heart disease, 7
idiopathic, 9 other) underwent a stimulation protocol with single atrial and ven-
tricular extrastimuli delivered with coupling intervals from 750 to 400 ms at a
50-ms step allowing a period of 20-sec of sinus rhythm between the stimuli.
Atrial and ventricular TO and TS were calculated separately in pts with idio-
pathic VT and pts with ischemic cardiomyopathy and EF <0.40.
Results: In contrast to post-ventricular bi-phasic response of sinus rhythm (fig-
ure, right), a single APB caused initial brief deceleration of sinus pacemaker,
followed by acceleration and late deceleration (figure, left). Three-phasic re-
sponse was observed in both idiopathic and ischemic VT pts.

Conclusions: Although APB can produce HRT operating via the same barore-
ceptor mechanism, the pattern of HRT post-APB is different from that post VPB,
suggesting alternative mechanisma for "atrial" HRT.

P2149 QT dynamics: a new predictor of sudden death in
CHF patients

D. Curnier', A. Pathak 2 , J. Fourcade 2 , M. Bousquet 3 , J. Roncalliz,
J-M. Fauvel 2 , J-L. Montastruc 4 , M. Galinier 2 . 1 UFRSTAPS, Paul Sabatier
University, Toulouse cedex 4, France; 2Hospital University Center, Department
of Cardiology, Toulouse, France; 3Cardiopulmonary Rehabilitation Center, ST
Orens, France; 4 1NSERM, Unite 317, Toulouse, France

Background: QT dynamics are modified in patients with chronic heart failure
(CHF) related to sympathovagal modifications. The autonomic nervous system
can be investigated using heart rate variability (HRV) which is a marker of poor
prognosis and mortality. The aim of this study is to examine the prognostic
value of QT dynamics in total mortality and sudden death.
Methods: We prospectively included 170 CHF patients in sinus rhythm, with
mean age of 56 years, and mean left ventricular ejection fraction of 28%. HRV
time and frequency domains measured were obtained using 24 h. Hotter ECG
recordings. QT dynamics with QT/RR slope performed at the apex (QTa) and
at the end of T wave (QTe) was obtained for 24 h.
Results: During the follow-up, 48 patients died, 21 patients died for sudden
death. The 3 year mortality rate for sudden death was 14.1%. Qt dynamics
were found to be a prognostic factor of sudden death using multivariate anal-
ysis with: QTe slope on 24 h. (cut off if 0.28, Chi2=7.617, p=0.0058). Oth-
ers Independent predictors for sudden death were: age (p=0.0205), no digox-
ine (p=0.0072), cardiothoracic ratio (p=0.0097) and creatinin (p=0.0003). In-
dependent predictors for all-cause mortality in multivariate analysis were: Age
(p=0.0007), Na (p=0.011) and SDNN (p=0.0004).
Conclusion: As described previously regarding ECG Hotter parameter, SDNN
was the best predictor of total mortality. QT dynamics demonstrate independent
prognostic value of sudden death in CHF patients. These results were in accor-
dance: SDNN reflects the global pattern of autonomic nervous system whereas
QT dynamics reflects cardiac cell behavior implicated in sudden death.

P2150 The relationship between T wave alternans and
myocardial adrenergic nervous dysfunction in
patients with dilated cardiomyopathy

M. Harada', A. Shimizu 2 , M. Murata 3 , M. Kubo 3 , R. Mitani 3 , Y. Dairaku 3

T. Matsumoto 3 , M. Matsuzaki 3 . ' Yamaguchi University, Division of
Cardiovascular Medicine, Ube, Japan; I Yamaguchi University, Faculty of
Health Science, Ube, Japan; I Yamaguchi University, Division of
Cardiovascular Medicine, Ube, Japan

TWA is known as a predictor of lethal arrhythmia, myocardial adrenergic dener-
vation is one of mechanisms that cause heterogeneity in a refractory period of
ventricular myocardium and that result in the occurrence of lethal arrhythmia.
Objectives: The aim of this study is to confirm the relationship between the
findings of T-wave alternans (TWA) and myocardial adrenergic nervous dys-
function using iodine-123 metaiodobenzylguanidine (MIBG) in patients with di-
lated cardiomyopathy.
Methods: TWA test and MIBG imaging were performed in 39 patients with di-
lated cardiomyopathy. We measured the alternans voltage of the vector magni-
tude (Valt) in the TWA test. We calculated the ratios of the heart to mediastinal
activity in early images (e-H/M) and delayed images (d-H/M), and the washout
rate (WR) using MIBG scintigraphy. Left ventricular ejection fraction (EF) with
echocardiography and plasma norepinephrine level (NE) were also measured.
Simple regression analysis was performed to evaluate the relationship between
Valt and e-H/M, d-H/M, WR or EF, the analysis was also done between WR and
NE.
Results: Thirty-two patients showed positive TWA and 7 patients did negative
TWA. Significant negative correlations were shown between Valt and e-H/M
or d-H/M (e-H/M: R=-0.40, p<0.05, Y=-5.OX+13.8; d-H/M: R=-0.55, p<0.0005,
Y=-5.5X+14.7). There was significant positive correlation between Valt and WR
(R=0.36, p<0.05, Y=0.06X+2.7), but there was no significant correlation be-
tween Valt and EF (R=0.29, p=0.07).
WR showed a significant positive correlation with NE (R=0.74, p<0.001). Since
NE is considered to reflect the activity of the adrenergic nervous system, it was
considered that WR also reflects the activity of the adrenergic nervous system.
Conclusions: These findings suggested that TWA was more closely af-
fected by both myocardial adrenergic denervation and activation of adren-
ergic nervous system than by systolic dysfunction in patients with dilated
cardiomyopathy. 3

Sinus pacemaker response to stimulation.
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[ P2151 I Temporal changes and prognostic significance of
traditional and fractal measures of heart rate
variability after acute myocardial infarction

v. Jokinen, J.M. Tapanainen, H.V. Huikuri. Oulu University Hospital,
Department of Internal Medicine, Oulu, Finland

Background: Recent studies have suggested that fractal measures of heart
rate variability(HRV) provide more powerful information than traditional time
and frequency domain measures of HRV among selected patient groups with
impaired left ventricular function. This study assessed the temporal changes
and prognostic power of fractal and traditional measures of HRV after an acute
myocardial infarction(AMI).
Patients and methods: Traditional time and frequency domain measures
along with the newer fractal measures of HRV from 24-hour R-R interval record
ings were measured at the baseline(n=414) and at one year after the AMI in a
consecutive series of patients. The end-point of the study was cardiac death.
Results: All time and frequency domain measures of HRV increased during
the one-year time course after AMI (p<0.001 for all, e.g. SONN from 98±31 to
130±41 msec, p<0.001), but the fractal measures, such as a short-term scal
ing exponent aifa1(1.03±0.30 vs.1.04±0.26, NS) and power law slope beeta(
1.29±0.18 vs. -1.26±0.75, NS) did not change. When measured at one year
after AMI reduced alfa1«0.65) and beeta«-1 ,55) were the only HRV indexes
that predicted subsequent cardiac death; hazards ratio 4.83(95% CI 1.36
17.14, p<0.05) for alfa1 and hazards ratio 6.80(95% CI 1.97-23.51, p<0.01)
for beeta.
Conclusion: In contrast to traditional HRV indices, fractal measures of HRV
remain stable during the time course after AMI. Altered fractal heart rate be
haviour is also a more powerful predictor of subsequent cardiac death when
measured at one year from AMI.

IP21521 internet-based continuous holter monitoring for the
prevention of sudden cardiac death

S. Kh06r 1, J. Nieberl 2 , K. Fugedi 1, E. Kail", 1Szent Istvan Hospital,
Cardiology, Budapest, Hungary; 2Bion Ltd., Budapest, Hungary; 3Budapesti
Muszaki Egyetem, Budapest, Hungary

We have developed a pocket 12 lead ECG equipment communicating with a
mobile phone and transmit the recordings via GPRS to a virtual cardiology
center. The aim of the main study was to change immediately the patient man
agement with the use of telemedicine interaction in the case of disease wors
ening. In the first pre-study the we assessed the prognostic value of some
heart rate variability (HRV) indexes in a case control study of 32 CHF patients
with cardiac death and 32 matched CHF controls. All subjects had a 48-hour
Holter recordings at baseline and the 20 Poincare plot indexes were deter
mined. All of the three typical patterns (comet-, torpedo- and fan-shaped) were
quantificated: the length (P-L), the area (P-A) and the highest variability ex
tension (P-HVE). Univariate statistical analysis (Wald-chi) showed a significant
association with the outcome (p-value of Pol: 0,02, P-A: 0,Q1, -HVE: O,01).ln
the second pre-study a wavelet analysis was performed on the Holter record
ings of the same population. For each 48 hour Holter recordings twelve high
resolution ECG (HR-ECG) have been computed, corresponding to twelve time
sequences equally spaced over the 48 hour period. The orthogonal wavelet
transform (Meyer transform) have been applied on 512 points, extending from
128 ms before the beginning of the QRS complex up to 384 ms after ORS on
set The decomposition was performed for 9 different scales and four different
leads. We observed a significant differences in different time-frequency loca
tions: during the QRS, at the end of QRS and in the ST segments: p-value for
8-32 Hz is 0.01, for 62-125 Hz 0.001. In the main study 28 CHF patients were
monitored with a 48 hour Holter weekly for a 6 months period. The worsening
parameters of the two models (shifting patient to the sudden cardiac group)
indicate immediate change of management (admission to ouVinpatient cardi
ology department). The results show a significant decrease of primer cardiac
endpoints (CHF worsening, syncope, AMI and sudden cardiac death) matched
to a control 28 CHF patient population: for monitored group 3/28 for control
11/28, p-value 0.01.

I P21531 Heart rate recovery immediately after exercise as a
predictor of mortality after an acute myocardial
infarction

S.1. Nissinen, T.H. Miikikallio, J.M. Tapanainen, M.P.Tulppo, HV Huikuri.
University of Ouiu, Department of internal medicine, Oulu, Finland

Background: Altered cardiovascular autonomic function has been shown to
indicate an increased risk for death among the patients with a prior acute my
ocardial infarction (MI). An impaired heart rate (HR) recovery after the exercise
has been recently shown to provide prognostic information among the mixed
patient populations undergoing diagnostic exercise tests.
Methods: This study was designed to assess the predictive power of HR re
covery in a consecutive serie of patients with an acute MI undergoing the pre
discharge exercise testing.

Non-invasive risk stratification 409

Results: Two hundred and twenty-nine post-MI patients who underwent ex
ercise test after an acute MI were followed-up for a mean of 30±13 months.
All the patients were on beta-blocking therapy at the time of exercise test. HR
recovery was defined as the difference in the HR between the peak exercise
and after 1 minute recovery. There were 17 deaths (7.4%) during the follow
up. An abnormal HR recovery, defined as a reduction of HR <12 bpm during
the first recovery minute, predicted overall mortality with a hazards ratio of 5.0
(95% CI from 1.4 t016.7, P< 0.02) in univariate analysis. The most powerful
predictor of all cause mortality was a combined variable of impaired weight
adjusted exercise capacity and abnormal HR recovery with Hazard ratio 9.1;
(95% CI from 3.2 t025.8, P < 0.001) in univariate analysis. Both impaired ex
ercise capacity and abnormal HR recovery were, stronger predictors of death
than conventional HR variability index standard deviation of N-N intervals mea
sured from 24-hour ambulatory recording. After adjusting for age, functional
class and ejection fraction, an impaired HR recovery remained as a significant
independent predictor of death (adjusted hazards ratio 4.7 (95% CI from 1.3 to
16.6; P<0.02).
Conclusion: An impaired weight adjusted exercise capacity and abnormal HR
recovery are powerful predictors of death among the patients surviving an
acute MI. These simple measurements during the routine pre-discharge ex
ercise test perform better in prediction of mortality than the traditional clinical
or HR variability indices.

IP2154 I Temporal repolarization inhomogeneity after
successful primary percutaneous coronary
intervention for acute myocardial infarction: impact of
admission troponin T

H. Bonnemeier, U.K. Wiegand, S. Schulenburg, E. Giannitsis, F.Hartmann,
H.A. Katus, G. Richardt. Medizinische UniversiUit zu Lubeck, Medizinische
Klinik II, Lubeck, Germany

Objectives: This study sought to determine the temporal resolution of reperfu
sion arrhythmias and ventricular repolarization inhomogeneity after successful
primary percutaneus coronary intervention (PCI) in acute ST-segment elevation
myocardial infarction (AMI) depending on admission cardiac troponin-T (cTnT)
status.
Background: Presence of admission cTnT identifies a high risk SUbgroup in
patients with AMI. As a substantial number of these patients is suffering from
malignant ventricular arrhythmias, we hypothesized that there is a relation be
tween cTnT status on admission and inhomogeneity of ventricular repolariza
tion.
Methods: Temporal fluctuations of ventricular repolarization were studied dur
ing and after primary PCI (TIMI 2 and 3) in 94 consecutive patients with
a first AMI by continuous beat-to-beat QT-interval measurement, performed
from Holter monitoring initiated on admission. CTnT levels on admission were
>0.1ng/ml in 53 patients (cTn'Fs-) and <0.1nglml in 41 patients (cTnT-).
Results: There were no significant differences in baseline clinical character
istics between both groups. The incidence of severe reperfusion arrhythmias
was significantly higher in cTnT+ patients within the first two hours after re
canalization. The course of QT-interval revealed a significant decline (p<0.001)
after recanalization of the infarct related vessel within 10 hours in both groups,
however, hourly values were significantly lower and normalization of param
eters of QT-interval was more rapid in cTnT- versus cTnT+ patients in this
period (QTc: 438.5±28.3 vs. 449#35.3 ms (hour 1)(p<0.01); 413.6±35.8
vs. 420.1±39.2ms (hour 10)(p<e:05)). QT-interval variability also significantly
declined within four hours after PCI (p<0.001), and likewise cTnT- patients
exhibited lower values in this period (QTSO: 29.7±6.8 rns vs. 33.5±10.5
(hour 1)(p<0.01); 23.0±6.1 vs. 25.9±7.5 ms (hour 4)(p<0.01)). Mean RR
interval was significantly lower in cTnT+ patients (716.5±80 vs. 773.3±109 ms
(p<O.01)), and its increase after PCI was not as marked as in cTnT- patients.
Conclusions: Positivity of cTnT on hospital admission is associated with a
significantly higher temporal inhomogeneity of ventricular repolarization and
a higher incidence of malignant reperfusion arrhythmias suggesting a more
advanced microvascular injury. Early successfulprimary PCI ultimately results
in a significant recoveryof parameters of QT-interval and mean RR-interval in
all patients although it was significantly delayed in cTnT+ patients.
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P2155 Both forms of preconditioning reduce QTc value in
patients with first non ST-segment elevation
myocardial infarction (NSTEMI)

C. Papadopoulos, H. Karvounis, A. Mitakidou, I. Stiliadis, G. Parharidis,
G. Louridas. AHEPA Hospital, Aristotle University, 1st Dept. of Cardiology,
Thessaloniki, Greece

Introduction: Preinfarction angina (PA) consists a strong clinical correlate to
ischemic preconditioning (PC). The phenomenon of late appearance of the pro-
tective effect of PC recently is thought that may extend over a period of one to
three days, unlike the protection afforded by the classic PC phenomenon. The
aim of the present study is to evaluate the impact of both forms of PC on QTc
value, in patients (pts) with a first NSTEMI.
Methods: 48 pts, with first NSTEMI and with angiographically proven poor or
none collateral circulation (0-1 according to Rentrop classification) were en-
rolled in the study. All pts underwent coronary angiography in the first 72 hours
from admission. Pts were divided into three groups. First group consisted of
20 pts who did not report PA (typical chest pain episodes lasting less than 20
minutes, PA-); second group consisted of 12 pts with PA within 24 hours prior to
admission (24h PA+); and the third group consisted of 16 pts who reported PA
within 24 to 48 hours prior to admission (48h PA+). A standard 12 lead ECG,
was obtained at admission and discharge and QTc values were evaluated by
two separate readers, using Bazzet's formula. The primary outcome was deter-
mined as the effect of PA on QTc value at discharge. We performed two series
of analyses in regards to the outcome: group (24h PA+) pts versus (PA-) pts
and group (48h PA+) pts versus (PA-) pts, reflecting the classic and the delayed
form of PC respectively versus no PC effect. Statistical analysis was performed
using t-test and statistical significance was defined as a p-value<0.05.
Results: There were no significant differences between the three groups con-
cerning demographic data, infarct location, severity of coronary heart disease
and therapy received. The table reviews all relevant QTc data.

PA- (n=20) 24hPA+ (n=12) p PA- (n=20) 48hPA+ (n=16) p

QTc admission (msecs) 417±59	 432±19	 NS 417±59	 440±38	 NS
QTc discharge (msecs) 455±53 	 412±50	 0.015 455±53	 417±29	 0.033

The PC effect on QTc value

Conclusions: Both forms of preconditioning, similarly and significantly reduce
QTc value at discharge in pts experiencing a first NSTEMI, documenting pos-
sible protection from future arrhythmic events and producing evidence for the
true existence of the second window of protection of PC in humans.±

P2156 Simple cardiovascular reflex tests predict death
during first 6 months after acute myocardial infarction

D.V. Abramkin 1 , I.S. Yavelov 1 , N.A. Gratsiansky 2 . ' institute of
Physico-Chemical Medicine, Center for Atherosclerosis, Moskva, Russian
Federation; 21nstitute of Physico-Chemical Medicine, Center for
Atherosclerosis, Moskva, Russian Federation

Objective: To evaluate prognostic value of heart rate (HR) response to simple
provocative maneuvers performed during hospitalization because of myocardial
infarction (MI).
Material: 187 patients with acute M[ (68,4% men) aged 34-75 (60.5±9.7)
years. Methods. Valsalva maneuver (VM) with calculation of Valsalva ratio
(VR) and deep breath test (DB) were performed on days 4-11 (7.8±0.9) of
MI when 93.6% of patients received beta-blockers. Technique of DB test: a
patient breathed 6 times per minute, from each of 6 breathing phases at first
minute of test a mean of longest and shortest RR intervals was calculated and
maximal and minimal HR determined, then difference of these HRs (HRD) was
calculated.
Results: During period of follow up for 6.5±0.7 months there were 13 cardio-
vascular deaths (8 sudden). According to univariate logistic regression analysis
result of VR was predictor of cardiovascular death together with such classical
predictors as age, history of angina and M[, postinfarction angina, ejection frac-
tion, and clinical heart failure (HF) on the day of test. Multivariate (step-up) anal-
ysis showed that independent predictors of cardiovascular death were history
of MI, postinfarction angina, and VR (OR 0.001, 95% Cl 0.0001-0.9). VR and In
HRD were in the list of univariate predictors of sudden death (OR 0.0001, 95%
CI 0.0001-0.2 and OR 0.3, 95% CI 0.1-1.03, respectively) with age, history of
M[, postinfarction angina, clinical HF on the day of test. Independent predictors
of sudden death were In HRD (OR 0.3, 95% CI 0.1-0.9) and clinical HF on the
day of test.

VR and HRD in survivors and nonsurvivors

	

Survivours	 Nonsurvivours	 p

Valsalva ratio	 Cardiovascular mortality 	 1.2+0.2	 1.1+0.07	 0.02
Sudden death	 1.2+0.2	 1.1+0.04	 0.03

HRD	 Cardiovascular mortality 	 5.5 (3.6; 8.9)	 3.3 (2.6; 9.6)	 0.1
Sudden death*	 5.5 (3.6; 8.9)	 3.2 (2.1; 9.3)	 0.03

Conclusion: HR response to VM and DB predict cardiovascular death during
first 6 month after acute MI. While decrease of Valsalva ratio was primarily
associated with cardiovascular mortality result of DB was more closely related
to sudden death.

P2157 Cardiac arrhythmias and risk stratification after
myocardial infarction (CARISMA): results of the pilot
study

H.V. Huikuri 1 , V. Mahaux 2 , P-E. Bloch-Thomsen 3 . 1 University of Oulu, Dept.
of/nt. Med., Div. of Cardiology, Oulu, Finland; 2Medtronic Bakken Research
Center, Maastricht, Netherlands; 3University of Gentofte, Copenhagen,
Denmark

Background: CARISMA is a multicenter, observational study enrolling patients
with an acute myocardial infarction (AMI) and an ejection fraction < 40% in
whom the incidence of tachy- and bradyarrhythmias is prospectively assessed
by means of an insertable loop recorder (ILR) providing automatic arrhythmia
detection. At 6-weeks post-M[, extensive risk-stratification tests (EP-testing,
Holler, HRV, late potentials, QT dispersion, T-wave alternans) are performed
to assess their predictive value for life-threatening arrhythmias.
Results: The pilot study included 28 patients with a mean follow-up of 52 days.
The ILR detected atrial tachyarrhythmias in 6 patients, non-sustained ventricu-
lar tachycardia (nsVT) in 2, idioventricular rhythm in 2, and intermittent 30 AV-
blocks in 3. Four patients with nsVT documented either by ILR (n=2) or Holter
(n=2) were inducible into sustained VT and received an [CD, and a pacemaker
was implanted in the 3 patients with intermittent 30 AV-blocks.
Conclusions: ILR disclosed significant arrhythmias in a large proportion of
patients shortly after their acute MI. An indication for implantable device ther-
apy was also detected in a relatively high number of patients enrolled in the
CARISMA pilot study.

P2158 Effects of aerobic exercise training on nonlinear
dynamics and variability of heart rate in elderly
people

H. Fukuta 1 , J. Hayano 1 , S. Ishihara , S. Sakata 1 , S. Akita 1 , S. Mukai 1 ,

N. Takeshima 2 , G. Kimura 1 . t Nagoya City University Medical School, Third
Department of Internal Medicine, Nagoya, Japan; 2Nagoya City University,
Institute of Natural Sciences, Nagoya, Japan

Earlier studies have reported mixed results as to the effect of aerobic exercise
training on heart rate (HR) variability and none of them reported the effects
on nonlinear measures of HR dynamics. We analyzed the effects of 12-week
supervised aerobic exercise training (60 minutes per session, three times a
week) on HR dynamics and variability in 12 healthy elderly volunteers (age
range; 64-77 years, 6 males). At baseline and the end of the exercise training,
we obtained 24-hr ambulatory ECG and assessed irregularity and complexity
of HR dynamics by approximate entropy (ApEn) and fractal correlation (short-
and long-term fractal scaling exponents of detrended fluctuation analysis [al-
pha 1 and 2]), respectively, and HR variability by time- and frequency-domain
measures (standard deviation of normal-to-normal R-R intervals [SDNN] and
high-frequency [HF; 0.15 to 0.4 Hz], low-frequency [LF; 0.04 to 0.15 Hz], very-
low-frequency [VLF; 0.0033 to 0.04 Hz] and ultra-low-frequency [ULF; <0.0033
Hz] power). After completion of the exercise training, oxygen uptake (V02) at
lactate threshold increased (15.9 ± 2.4 to 18.9 ± 4.2 [ml/kg/min], p = 0.026)
and 24-hr mean HR decreased (73 ± 7 to 70 ± 7 [beats/min], p = 0.014). How-
ever, no significant changes were observed in either nonlinear measures of HR
dynamics or any measure of HR variability (Table).

Changes in HR dynamics and variability

Baseline	 After Training	 p

ApEn 1.15 (0.16) 1.19 (0.14) p = 0.33
Alpha 1 1.17 (0.19) 1.13 (0.18) p = 0.29
Alpha 2 1.13 (0.06) 1.13 (0.07) p = 0.96
SDNN (ms) 146(29) 138 (30) p = 0.11
In HF (In[ms2]) 5.25 (1.05) 5.62 (0.96) p = 0.06
In LF (ln[ms2l) 6.01 (1.08) 6.20 (1.02) p = 0.23
In VLF (In[ms2]) 7.09 (0.59) 7.28 (0.58) p = 0.14
In ULF (In[ms2]) 9.60 (0.57) 9.75 (0.40) p = 0.36

Values are means (SD). For abbreviations, see text.

Our results indicate that measures of HR dynamics and variability do not
show changes coupled with an improvement of aerobic capacity or negative
chronotropic effects induced by exercise training. At least in elderly people,
prognostic associations reported for these measures seem unexplained by the
effects of fitness level on these measures.

medians (25, 75 percentiles)
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P2159 Relationship of plasma von willebrand factor and
soluble p-selectin to echocardiographic findings in
1308 patients with atrial fibrillation

D.S.G. Conway', L.A. Pearce 2 , B.S.P. Chin 1 , R.G. Hartz, G.Y.H. Lip 1 .'City
Hospital Birmingham, University Department of Medicine, Birmingham, United
Kingdom; 2 University of Texas at San Antonio, San Antonio, Texas, United
States of America

Background: Several transthoracic echocardiographic (TTE) parameters have
been shown to predict stroke in atrial fibrillation (AF), with left ventricular (LV)
dysfunction the only independent predictor. AF is associated with increased
levels of plasma von Willebrand factor (vWf, an index of endothelial dam-
age/dysfunction) and soluble P-selectin (sP-sel, an index of platelet activation),
but the relationship to TTE parameters is unclear.
Methods: We measured plasma vWf and sP-sel levels (ELISA) in 1308 partic-
ipants (mean age 69,sd9 years; 75% male) enrolled in the Stroke Prevention
in AF (SPAF) III trial and related these indices to TTE data (LV function, atrial
size, valve disease).
Results: vWf levels were higher in patients with an abnormal mitral valve
(151sd30 vs. 143sd31 iU/dl, p<0.001), LV fractional shortening <=25%
(152sd29 vs. 145sd31 iU/dl, p=0.004) or large left atrial size (>median of 4.7
cm) (148sd30 vs. 144sd32 iU/dl, p=0.02). Compared to patients with normal LV
function, vWf levels were significantly higher in patients with severe LV dysfunc-
tion (p=0.005), table 1. vWf levels were unaffected by moderate-severe mitral
regurgitation (p=0.4). However, after adjusting for potentially confounding clini-
cal factors known to affect vWf level in AF (age, prior stroke, body mass index,
recent heart failure, diabetes), the relationships between TTE parameters and
vWF were no longer statistically significant.

Normal Mild Moderate Severe	 p
LV Function LV Dysfunction LV Dysfunction LV Dysfunction

(n=988) (n=154) (n=91) (n=76)

vWf (iU/dl)	 145(31) 148(30) 152(30) 156 (29)	 0.005
sP-sel (ng/ml)	 34 (13) 35 (15) 34 (12) 33 (11)	 0.7

Relationship of vWf and sP-sel to Degree of Echocardiographic LV Dysfunction (values ex
pressed as mean (sd))

sP-sel levels were higher in patients with an abnormal mitral valve (35sd14
vs. 33sd13 ng/ml, p=0.047), but statistical significance was quickly lost after
adjusting for confounders and sP-sel was unrelated to other TTE findings (all
p>0.5). Conclusion: TTE features which predict stroke and thromboembolism
in AF were closely related to evidence of endothelial damage/dysfunction (vWf)
but not platelet activation (sP-sel), although the observed relationships may be
due to the presence of additional disease states.

P2160 Randomized study of aspirin versus warfarin for
high-risk mitral rheumatic atrial fibrillation patients

P.L. Lavitola, G.S. Spina, R.O. Sampaio, F. Tarasoutchi, M. Nigri, M. Grinberg.
Heart Institute(InCor), University of Sao Paulo Medical School, Sao Paulo,
Brazil

Background: Aspirin has been shown to be an option to warfarin to prevent
embolic events in some studies in non-rheumatic atrial fibrillation patients. In
order to evaluate if these data may be applied to high-risk rheumatic patients
- with mitral valve disease and atrial fibrillation - we performed a randomized,
prospective trial.
Methods: We assigned 229 atrial fibrillation rheumatic patients, medium age:
50±12.23 years, 78% female, with either mitral stenosis (62.2%), mitral re-
gurgitation (8.4%) or mitral bioprosthesis with mild regurgitation (29.9%) to re-
ceive aspirin, 200 mg/day (Aspirin group -AG), or warfarin (Warfarin group-
WG), with a target international normalized ratio of 2 to 3. We performed clin-
ical, laboratory and echocardiography analysis and patients were followed for
56.64±17.64 months. 110 patients were assigned to receive aspirin and 119
to warfarin. 90% had left atrial spontaneus contrast, and 17% had left atrial
thrombus in transesophageal echocardiography (TEE) There were no statis-
tical difference between these groups regarding to age, sex, mitral valve dis-
ease, functional New York Heart Association class, diabetes, cholesterol and
trygliceride serum levels, smoking, left ventricular function and diameters, left
atrial diameter, mitral valve area, and presence of left atrial thrombus or left
atrial spontaneus contrast on TEE.
Results: We observed 15 (13.6%) embolic events (EE) in the AG and 24
(20.2%) EE in WG (p=ns), of which, 21 had INR<2 during EE. There were 21
gastrointestinal bleeding in WG and 09 in AG (p=0.034). Minor bleeding was
also more frequent in the WG (p<0.01). Multivariate analysis identified triglyc-
eride level over 250 mmol/dl (Odds ratio=5.72, 95% C.I. 1.64 — 20.31 and low
density lipoprotein cholesterol over 160 mmol/I (Odds ratio=4.08, 95% C.I. 0.87
—19.22) as risks factors for EE in the WG and in the AG, respectively.

Conclusions: 1. Aspirin had, in this population,the same efficacy as warfarin
for the prevention of embolic events. 2. Warfarin had higher risk for haemorragic
events than aspirin. 3. High lipoprotein serum levels were independent risk
factors for embolic events in rheumatic mitral disease atrial fibrillation patients.

P2161 Repetitive premature atrial contractions as a risk
factor for paroxysmal atrial fibrillation in patients with
stroke

D. Wallmann 1 , D. TOIler 1 , P.-A. Nicolet 1 , M. Arnold 2 , E. Delacretazl.
t lnselspital Bern, Kardiologie, Bern, Switzerland; 2 lnselspital Bern,
Neurologie, Bern, Switzerland

Background: Paroxysmal atrial fibrillation (PAF) is a frequent cause of cere-
brovascular insult (CVI). Ambulatory ECG often fails to demonstrate PAF.
Repetitive ectopic atrial activity can trigger PAF in patients with atrial myopathy
(substrate). The aim of this study was to correlate the frequency of premature
atrial contractions (PACs) with the occurrence of PAF during the prospective
follow-up of patients who suffered CVI.
Method: The frequency of PACs in 24 hr ambulatory ECGs was assessed in
consecutive CVI patients with (n=46) and without (n=108) PAF, as well as in
age and gender matched controls (51). Patients where grouped into quartiles
according to the frequency of the PACs. Patients with CVI and without PAF
were studied prospectively. An echocardiography was performed to determine
the presence of a substrate for PAF and the cardiovascular risk factors (cvRF)
were assessed. Occurrence of clinical episodes of PAF and its correlation with
the presence of repetitive triggers in ambulatory ECG was assessed.
Results: After a mean follow-up of 22.6 months PAF occurred in 12 of 99 pa-
tients with CVI and initially without PAF. In the quartile with the most frequent
PACs (>120/24 h) PAF was significantly more frequent than in the three other
quartiles (7/22 pts vs. 5/77 pts, respectively, p<0,0001). The patients who de-
veloped PAF in the follow-up had significantly more frequent PACs than the
group without PAF (143 ± 480/24h vs. 2237 ± 3866/24h, p<0,0001). There
was no significant difference between the quartiles in respect of left atrial size,
left ventricular mass, ejection fraction and the number of cvRF.
Conclusion: In patients with CVI and without PAF, there is a correlation be-
tween repetitive PACs (>120/24hr) and the subsequent occurrence of PAF.
Thus, repetitive PACs are a marker of an increased susceptibility to develop
PAF in the follow-up. An aggressive screening for PAF should be performed in
patients with CVI and repetitive PACs.

P2162 Thrombin -antithrombin levels are directly associated
with heart rate at entry in patients with non-valvular
atrial fibrillation

L.A. Perez 1 , R. Corbalan 1 , M. Acevedo 1 , S. Braun 1 , D. Springmuller 1 ,

G. Sepulveda 1 , M.T. Lira 1 , J. Pereira 2 . 'Catholic University Hospital,
Cardiovascular Diseases, Santiago, Chile; 2Catholic University Hospital,
Thrombosis and Hemostasis, Santiago, Chile

Atrial fibrillation (AF) represents a hypercoagulable state. However, the mech-
anisms through which AF produces this state are still not well understood. We
sought to determine which clinical and echocardiographic markers were asso-
ciated with a prothrombotic state assessed by determinations of the thrombin-
antithrombin complex (TAT)in patients'with non-valvular AF.
We studied 88 patients (50 males, mean age = 67 f 14 years old), 58 with
paroxysmal AF and 30 with chronic AF. We studied clinical, echocardiographic
and thrombin-antithrombin levels in all the patients at baseline. Fifty percent
of the patients were > 70 years old, 56% were hypertensives, 16% diabet-
ics and 35% had associated CAD and/or dilated cardiomyophaty. Five patients
reported previous embolic events. TEE, performed within in the first 3 days,
showed that 57% of patients had an enlarged left atrium (>45 mm), 54% had
left atrial echo contrast and/or presence of thrombus, and 13% had evidence
of systolic left ventricular dysfunction. Mean heart rate at entry was 118 ± 29.
Mean TAT levels at baseline were significantly higher in AF patients than in a
matched control group in sinus rythm (32.6 ± 66 versus 2.7 ± 3.3 ng/L, p <
0.001). There was no significant difference in TAT levels between paroxysmal
and chronic AF patients (34.2 ± 58 and 204.3 ± 425.1 ng/L respectively, p
= 0.19). Elevated TAT levels were not related to age, history of hypertension
or diabetes, structural heart disease, left atrial enlargement, atrial echo con-
trast and/or thrombus. After multivariate regression analysis, the only clinical
parameter significantly related to elevated TAT levels was the heart rate at en-
try (r = 0.31, p = 0.02), even after adjustments for the classical clinical and
echocardiographic risk factors for embolism and use of antiarrhytmic drugs be-
fore admission.
Conclusions: This study is the first to demonstrate that TAT levels, a marker of
activation of coagulation, are directly associated with the heart rate at entry in
patients with AF, independently of traditional risk markers. Heart rate control at
entry might be an important bedside marker to modify the prothrombotic state
of patients with AF.
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P2163 Losartan decreases the risk of stroke in hypertensive
patients with atrial fibrillation and left ventricular
hypertrophy

B. Dahlof 1 , B. Hornestam 1 , P. Aurup 2 on behalf of the LIFE Study Group.
1 Sahlgrenska University Hospital/Ostra, Medicine, Goteborg, Sweden; 2Merck
RL, Whitehouse Station, NJ, United States of America

Background: Atrial fibrillation is a common arrhythmia, and a strong risk factor
for stroke. The risk for stroke is further increased in those patients with atrial
fibrillation and concomitant arterial hypertension. The Losartan Intervention
For Endpoint reduction in Hypertension (LIFE) Study included 9193 patients,
(mean age 66.9 ± 7.0 years, 54% woman) with essential hypertension, (BP
174/ 98 mm Hg) and ECG documented left ventricular hypertrophy. Patients
were randomised to double blind treatment with the angiotensin II antagonist
(AIIA) losartan or the betablocker atenolol. Additional open label antihyperten-
sive treatment to reach the target blood pressure of p < 140/90 mm Hg, except
other betablockers, ACE inhibitors and AIIAs, was accepted. In a substudy pa-
tients with atrial fibrillation at baseline were included, and the effects on the
risk of stroke were compared. Results: 324 patients, (mean age 70.5 ± 6.4
years, 42.3% female) were included, and followed for a mean of 4.8 years. 150
patients (70.0 ± 6.7 years, 41.3% female) were allocated to losartan and 174
(70.9 ± 6.1 years, 43.1% female) to atenolol. In the losartan group mean BP
was 176.1/97.0 (± 13.6/9.9) mm Hg and Framingham risc score 26.9 ± 10.4,
compared to 175.5/95.3 (± 13.9/10.5) mm Hg and 26.9 ± 10.4 in the atenolol
group. Of the losartan allocated patients 33.3% had coronary heart disease
(CHD), 12.7% cerebrovascular disease (CVD) and 21.3% diabetes mellitus
(DM) compared to a prevalence of 29.3% CHD, 16.1% CVD and 27.6% DM
in the atenolol group. In those patients allocated to losartan 12% (n= 18) of the
patients experienced a stroke while 21.3% (n= 37) of the patients in the atenolol
group had a stroke. This difference was statistically significant, p= 0.018, with
an Adjusted Hazard Ratio of 0.5 (95% C.I. 0.29 - 0.89).
Conclusion: In hypertensive patients with left ventricular hypertrophy and atrial
fibrillation, treatment with losartan in comparison with atenolol, significantly
reduced the incidence of stroke. 11 patients treated with losartan instead of
atenolol for 4.8 years will prevent one stroke.

P2164 Time required to achieve therapeutic anticoagulation
with warfarin prior to cardioversion for atrial
fibrillation

A. Navaziol, P. Montanari 2 , E. Catellanil, A. Piazza, D. Giberti 2 , A. Colli 1 .

1 Franchini Hospital, Dept. of Cardiology, Montecchio Emilia (RE), Italy;
2Franchini Hospital, Dept of Internal Medicine, Montecchio Emilia (RE), Italy

Background: Anticoagulation with warfarin for three weeks and trans-
esophageal echocardiography are two strategies used prior to cardioversion for
atrial fibrillation to minimize the risk of thromboembolism. The degree of post-
cardioversion atrial mechanical dysfunction and atrial electrical remodelling are
directly related to the duration of atrial fibrillation.
Aim: The purpose of this study was to determine the actual time required to
achieve therapeutic anticoagulation with warfarin prior to cardioversion.
Methods: Sixty-two (38 men) consecutive patients with non valvular atrial fib-
rillation who were started on warfarin therapy prior to an elective cardioversion
procedure were identified. Patients were followed in a hospital anticoagulation
service and the warfarin dose was adjusted using a predetermined nomogram
to maintain an international normalized ratio (INR) of 2.0 to 3.0. Patients were
scheduled to undergo cardioversion after the INR was greater than 2.0 for 3
consecutive weeks. The mean age of the patients was 66 ± 11 years, the
mean duration of atrial fibrillation was 3.1 ± 2.2 months (range 0.5-6 months)
and 42% pts had structural heart disease.
Results: The mean time required to achieve the first therapeutic INR was 1.8 f
1.5 weeks (range 0.2-4.2). The mean time required to achieve 3 weeks of ther-
apeutic anticoagulation was 5.2 ± 2.6 weeks (range 2.9-9.8 weeks). Patients
underwent cardioversion 6.9 ± 2.7 weeks after initiation of warfarin (range 3.3-
11.8 weeks).
Conclusion: When initiating warfarin therapy prior to cardioversion for atrial
fibrillation, at least 6 weeks are required to achieve 3 weeks of therapeutic an-
ticoagulation, even when patients are closely monitored by an anticoagulation
service. Early cardioversion using a transesophageal echocardiography-guided
approach would reduce the overall duration of atrial fibrillation by almost two
months.

P2165 Evidence of a temporary prothrombotic state in
patients in sinus rhythm after electrical cardioversion
of persistent atrial fibrillation

D. Hogg 1 , M. Cowie 2 , I. Ford 3 , M. Greaves 3 . 'Cardiology Research Group,
Aberdeen, United Kingdom; 'Imperial College, National Heart & Lung
Institute, London, United Kingdom; 3 University of Aberdeen Medical School,
Haematology Research Group, Aberdeen, United Kingdom

Introduction: It is assumed that restoration of sinus rhythm (SR) reverses the

prothrombotic state associated with persistent atrial fibrillation (AF). Electrical
cardioversion (DC-CV) is used to restore SR but is associated with a temporar-
ily increased risk of thromboembolism particularly within the first 10 days. The
reasons for this are unclear.
Method: We describe the sequential changes in plasma concentration of tissue
factor (TF), von Willebrand factor (vWF) and thrombin-antithrombin (TAT) in
patients with persistent AF undergoing DC-CV. 46 patients were studied with
25 age- & sex-matched controls in SR.
Results: Plasma concentration of TF in patients was higher at presentation
than in controls {127.3 (SD 57.0) pg/ml vs 86.1 (SD 38.2) pg/ml, P=0.01}.
Plasma TF was higher at 10 days than 1 hour after DC-CV (135.8 (85.4)
pg/ml vs 109.5 (54.2) pg/ml, P=0.03}. There was no change from baseline to
3 months in the 12 patients who remained in SR (127.4 (68.7) pg/ml vs 113.5
(70.9) pg/ml, P=0.18}. Plasma vWF in patients was elevated compared to con-
trols (mean 2.00 (SD 0.60) IU/ml vs mean 1.38 (SD 0.46) IU/ml, P<0.001}.
There was an increase in plasma vWF from 1 hour to 10 days post DC-CV,
but only in those 21 patients remaining in SR {2.23 (0.48) IU/ml vs 2.49 (0.63)
IU/ml, P=0.01}. There was no change from baseline to 3 months in patients who
maintained SR {2.23 (0.71) IU/ml vs 2.21 (0.55) IU/ml, P=0.92}. In patients not
on warfarin at presentation (n=22), plasma concentration of TAT was not differ-
ent to controls (2.79 (SD 1.16) µg/ml vs 2.89 (SD 1.16) kg/ml, P=0.77}. TAT
was higher at 10 days than 1 hour after DC-CV, with those maintaining SR
significantly elevated from those who had relapsed to AF {2.08 (1.54) µg/ml
vs 1.31 (0.42) µg/ml, P=0.04}, there was no difference in INR between these
groups.
Conclusions: 10 days after DC-CV patients in SR had higher plasma TF, vWF
and TAT compared to those in AF. But in those maintaining SR for 3 months
there was no change from presentation. We postulate that this temporary pro-
thrombotic state results from the altered haemodynamics associated with atrial
stunning. This observation may explain the increased risk of thromboembolism
in the 10 days after DC-CV.

RESYNCHRONIZATION THERAPY IN HEART FAILURE
PATIENTS: PREDICTING FACTOR OF SUCCESS

P2166 Can we predict who is going to improve after the
implant of a CRT device?

J.C. Spinelli, C. Butter 2 , C. Stellbrink 3 , M. Kloss 4 , H. Kirkels 5 , J. Vogt,
A. Auricchio 4 , P. Cuestal on behalf of PATH CHF II Investigators. 'Guidant
Corporation, HF Therapy Research, Saint Paul, United States of America;
2 German Heart Institute, Berlin, Germany; 3 University Hospital RWTH,
Aachen, Germany; I University Hospital, Magdeburg, Germany; I University
Hospital, Utrecht, Netherlands; 6Heart Center, Bad Oeynhausen, Germany

Recent clinical studies have demonstrated the ability of cardiac resynchroniza-
tion therapy (CRT) to improve exercise capacity in severe heart failure (NYHA
III-IV) patients with wide QRS. The goal of this study was to analyze the cor-
relation between baseline clinical variables, including the acute response to
pacing and the changes obtained in peak V02 (DpVO2) after 3 months of CRT.
Methods: We analyzed 64 patients with complete baseline values and complete
pairs of pVO2 measurements before and after CRT from the PATH CHF II trial.
The following clinical variables were analyzed: baseline LVEF, percent change
in LV dP/dtmax with CRT (DdP/dtmax), baseline LVEDP, baseline pulse pres-
sure (bPP), QRS width (QRSw), baseline pVO2 (bpVO2) and the difference be-
tween the maximum percentage increase in PP during acute application of CRT
and the percentage increase in PP at the chronically programmed AV delay
(PPmax-PPprog). A multivariate linear regression analysis between these vari-
ables and DpVO2 was used to quantify the ability of these parameters to predict
changes in pVO2. Results: Changes in peak pVO2 were significantly correlated
with the studied pre-implant clinical variables (p < 0.0001; r = 0.73). The result-
ing multivariate equation was: DpVO2 = 0.0431 * QRSw + 0.0353 ` DdP/dtmax
+ 0.1074' (PPmax-PPprog) - 0.3091 * bpVO2 - 0.0292 * bPP - 0.0856 * LVEDP
- 0.0719 * LVEF + 2.8921. The p values for the coefficients were: 0.01, 0.08,
0.003, 0.006, 0.13, 0.01, 0.11 respectively. Conclusions: These data suggest
that the change in pVO2 obtained after 3 months of CRT may be estimated from
baseline clinical and hemodynamic data. The largest benefit in pVO2 was ob-
tained by the patients who had the widest QRS with the largest acute response
in dP/dtmax, the lowest PP response at the programmed AV delay, the low-
est bpVO2, the lowest bPP, the lowest LVEDP and the lowest LVEF. The finding
that the combination of a high optimum DdP/dtmax and a low PP percentage in-
crease at the programmed AV delay is associated with a larger improvement in
DpVO2 triggers a very important clinical question about the relative importance
of optimizing preload versus optimizing resynchronization, strongly suggesting
that setting the AV delay to optimize preload may not be the correct therapeutic
target.
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[2167 Predictive factors of long-term functional
improvement after biventricular resynchronisation

A. Hamzaoui 1 , H. Mansour 2 , A. Amonchot 2 , M. Leandri 2 , J. Lipiecki 2 ,

C. Cuenin 2 , B. Citron 2 , J. Ponsonnaille 2. 'Henri Mondor Hospital, Cardiology,
Aurillac, France; 2 CHRU Gabriel Montpied, Cardiology, Clermont Ferrand,
France

Purpose: The biventricular pacing has recently been proposed as a treatment
of refractory heart failure. There is a paucity of data concerning the long term
follow up after ventricular resynchronisation. This study analyse predictive fac-
tors of functional improvement after biventricular pacing.
Patients and method: From April 1997 to December 2000 successful implan-
tation of biventricular pacemaker was performed in 29/31 (94%) of patients.
The mean age was 70.2± 6.9 years, 75.9% were men, 56.2% were in NYHA
class III and 43.8% in class IV. The sinus rhythm was present in 69% of pa-
tients. The patients with atrial fibrillation were treated systematically during the
procedure by atrioventricular junction radio frequency. After a mean follow up
of 16.1 ± 8.0 months, the NYHA class, Minnesota score, echocardiographic
left ventricular ejection fraction (LVEF) and the number of hospitalisations were
noticed for each patient.
Results: In the whole group, the LVEF improved from 23.6 ± 9.1% to 31.3 f
11.4% (p=0.01), the NYHA class decreased from 3.45 ± 0.5 to 2.1 ± 0.6 (p =
0.01), and the Minnesota score decreased from 40.3 to 23.5 points (D = 42%;
p < 0.01). The patients initially in NYHA class IV improved more than patients
in class III (LVEF from 20.6 ± 7.4% to 32.6 ±12.2 % vs. 25.9 ± 9.9% to 30.2
± 11.0%, p = 0.03; NYHA class from 4.0 to 2.1 ± 0.7 vs. 3.0 to 2.1 ± 0.6, p =
0.02). The reduction of number of hospitalisations in the follow up, comparing
to the period of 12 months preceding the procedure, were more important in
the NYHA class IV (from 4.0 ± 1.2 to 0.3 ± 0.6 vs. 1.9 ± 1 to 0.4 ± 0.6; p =
0.002). The evolution of Minnesota score was comparable in the two groups.
Conclusion: During a follow up of 16 months after ventricular resynchronisa-
tion the functional improvement is more pronounced in patients initially in NYHA
class IV to patients in class III.

P2168 Correlation of brain natriuretic peptide release and
exercise capacity in patients with heart failure and
cardiac resynchronization therapy

A.M. Sinha', K. Filzmaierl, O.A. Breithardt', J. Graft, K.U. Markus',
D. Kunz 2 , P. Hanrath 1 , C. Stellbrinkl . 'Medical Clinic 1, University Hospital
Aachen, Aachen, Germany; 2 University Hospital Aachen, Institute for Clinical
Chemistry, Aachen, Germany

Background: Brain natriuretic peptide (BNP) levels are highly expressed in
pathological hemodynamic conditions and correlate with cardiac functional pa-
rameters like left ventricular (LV) ejection fraction (EF) or LV wall stress. Cardiac
resynchronization therapy (CRT) improves cardiac hemodynamics and func-
tional status in patients (pts) with heart failure (HF) and left bundle branch block
(LBBB). We investigated the effects of CRT on BNP levels, cardiopulmonary
exercise testing (CPX) and 6 min walk testing (WT) in these pts.
Methods: 12 pts (6f, 6m, 63±8y) with severe HF (mean EF 21±5%, NYHA II
2 pts, NYHA III 9 pts, NYHA IV 1 pts), LBBB (QRS 165±31 ms) receiving CRT
for dilative (8 pts) or ischemic cardiomyopathy (4 pts) were investigated. BNP
levels were determined with the Triage BNP test (Biosite Diagnostics, USA) at
rest. Cardiopulmonary exercise testing (CPX) was performed on a cycle with
incremental work load. Maximum oxygen consumption (VO2max) and oxygen
consumption at the anaerobic threshold (V02-AT) were measured. A 6-minute
walk test (WT) was performed on a 45 m long plain floor. BNP blood samples
and CPX and WT data were collected before pacemaker implantation (basal)
and after 15±11 weeks of continuous CRT (VDD mode). As BNP levels depend
on renal function, serum creatinine and blood urea nitrogen (BUN) levels were
simultaneously measured.
Results: The effects of CRT on BNP levels, CPX, WT and renal function are
shown in the table.
Effects of CRT

BNP VO2max V02-AT WT (m) creatinine BUN
(pg/ml) (ml/min/kg) (ml/min/kg) (m) (mg/dl) (mg/dl)

Basal	 676±405 (232-1300) 12.9±3.2 9.9±2.4 310±119 1.5±0.6 68±35
CRT	 380±290* (124-956) 16.0±3.8* 13.5±2.8* 414±69 1.6±0.7 69±38
R -0.61# -0.66# -0.62#

Mean ±SD; *p<0.05 vs basal; R = correlation vs BNP, #p<0.05

Conclusion: Chronic CRT leads to a significant decrease in BNP release and
improvement of exercise capacity with an inverse correlation of functional tests
(VO2max, V02-AT, WT) to BNP release. Thus, decreasing BNP levels are an
indicator of improved functional status during CRT and may therefore be used
as a marker for therapeutic efficacy of CRT in patients with advanced HF and
ventricular conduction disturbance.

P2169 Interventricular delay predicts clinical outcome in
CHF patients undergoing resynchronization therapy

F. Zanon, S. Aggio, C. Bilato, E. Baracca, M. Carraro, G. Braggion, P. Zonzin.
General Hospital, Division of Cardiology, Rovigo, Italy

Cardiac resynchronization by biventricular pacing (BiV) has recently become
a valuable tool in the treatment of end stage congestive heart failure (CHF).
Unfortunately, not all the patients (pts) benefit by this therapy and no predicting
factors of favorable outcome have been unequivocally reported. To identify po-
tential predicting parameters of clinical outcome, we performed acute haemo-
dynamic evaluation on 23 pts (16 males, 72±13 years old) with cardiomyopathy
of any etiology at the time of BiV implantation. All pts were in NYHA class III/IV
despite optimal medical treatment, with a mean left ventricular ejection fraction
(LVEF) of 23%±6 and QRS duration of 192±26 ms. During system implan-
tation, systemic and pulmonary blood pressures were monitored before and
15 minutes after BiV was turned on, in order to evaluate systolic right and left
pre-ejection periods and right and left ejection times. Interventricular delay (ID)
was calculated as the difference between left and right pre-ejection period and
increases proportionally with the severity of interventricular desynchronization.
Evaluation of cardiac performance was done before and one week after im-
plantation by echocardiography. After 15 minutes of BiV, a significant decrease
of ID was observed (from 72±39 ms to 19±29 ms; p <0.001). At seven days,
overall LVEF by echocardiography improved by more than 50% (from 23%±6
to 35%±7, p <0.001).

ID correlates with EF.

When expressed as magnitude of percentage decrease, ID calculated during
acute haemodynamic evaluation, linearly and significantly correlates with the
percentage increase of LVEF (r=0,771) (figure), suggesting that the degree of
ID reduction predicts the outcome in short term period.

P2170 The degree of acute QRS shortening during cardiac
resynchronization therapy is predictive of clinical
improvement at long-term follow-up

M. Tritto 1 , G.S. Bargiggia 1 , C. Fantoni 2 , M. Romano 2 , D. Salerno-Uriarte',
P. Antognazza 1 , T. Forzani 1 , J.A. Salerno-Uriarte 2 . 'University of Insubria -
Varese, Cardiology Dept. "Mater Domini", Castellanza, Italy; 2Fond. Macchi,
University of Insubria, Dept. Cardiovasc. Sci., H Circolo, Varese, Italy

The response to cardiac resynchronization therapy (CRT) with biventricular
pacing (BiVP) in pts with chronic heart failure (CHF) and atrio-ventricular and/or
intra-ventricular dissynchrony is poorly predictable. We evaluated the role of
demographic, ECG and pacing-related variables as clinical improvement pre-
dictors at long-term follow-up (mean: 19.3±7.4 mos; range: 6-34) in 36 con-
secutive pts (32 m, mean age 68±6 yrs) submitted to CRT because of drug-
refractory CHF (NYHA class: III-IV), left ventricular (LV) ejection fraction (EF) <
35% (mean: 23.7±5.4%) and ORS duration > 150 ms (mean: 174±22 ms). In
all pts the lateral LV wall was chronically paced through unipolar leads placed in
coronary sinus (CS) tributaries. The right ventricular stimulation was performed
in all cases from the apex. Mean right-to-left ventricular electrogram (RV-LV)
delay measured 101 ±37 ms.
Methods and Results: Responders (R) were considered those pts fullfilling
all the following criteria: > 1 NYHA class reduction, > 30% improvement of
Minnesota score and 6-min walk distance, no further hospital admission for
CHF during follow-up. Twentyfive pts (69%) were R. At univariate analysis, they
significantly differed from non R pts because of a shorter paced QRS dura-
tion (131±6+17.8 vs 144.5±13.7 ms; p <0.04), and a greater BiVP-induced
QRS reduction (Delta%) with respect to baseline (23.9±12.9 vs 14.2±10.1; p
<0.03). Conversely, pt age, sex, CHF etiology, baseline NYHA class, Minnesota
score and 6-min walk distance, prevalence of 1st degree atrio-ventricular
block, permanent atrial fibrillation, LV pacing lead position within CS tributaries
(antero-lateral, lateral or postero-lateral), and RV-LV delay were not significantly
different in the 2 groups.
Conclusions: The BiVP-induced acute shortening of QRS duration signifi-
cantly predicts the long-term response of CHF pts to CRT obtained through
lateral LV wall stimulation.
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P2171 Sensitivity and specificity of using QRS duration to
predict chronic benefit in heart failure patients with
cardiac resynchronization therapy

Y. Yu 1 , B. Lampe, C. Butters, A. Auricchio 4 , M. Kloss 4 , S. Trautman 4 ,

H. Kirkels 5 , C. Stellbrinks on behalf of the PATH-CHF II investigators.
Guidant-CRM, CHF Research Dept., St. Paul, United States of America;

2Heart Center North Westphalia, Cardiology Dept., Bad Oyenhausen,
Germany; 3Charite CVK & German Heart Institution, Cardiology Dept., Berlin,
Germany,- 4 University Clinic of Magdeburg, Cardiology Dept., Magdeburg,
Germany; 5 University Hospital, Utrecht, Germany; 6 University Hospital
RWTH, Cardiology Dept., Aachen, Germany

Cardiac resynchronization therapy (CRT) has been shown to provide acute and
chronic benefit to heart failure patients with interventricular conduction delay.
Baseline maximum QRS duration (QRSm) has been widely used as a criterion
to select heart failure (HF) patients for cardiac resynchronization therapy (CRT).
The efficacy of QRSm to predict chronic benefit has not been analyzed. The
aim of this study was to determine the sensitivity, specificity and accuracy of
QRSm to predict chronic hemodynamic benefit.
Methods: Seventy-one heart failure patients from the PATH-CHF II clinical
study (NYHA Class II-IV, QRS duration > 120 ms) with complete pairs of peak
V02 (pVO2) were analyzed. All patients received CRT for 3 months. Chronic
benefit was measured by changes in pVO2 during exercise over the intrinsic
baseline. Sensitivity, specificity and accuracy measures were calculated for
several QRSm thresholds.
Results: Accuracy was highest (69%) at QRSm of 140 ms. At this threshold,
the sensitivity and specificity were 76% and 55%, respectively.

Conclusions: QRSm is useful not only in screening patients for CRT, but also
in predicting chronic benefit from CRT.

P2172 The use of tissue Doppler imaging to predict
improvement of left ventricular ejection fraction after
biventricular pacing

S G. Molhoek 1 , J J. Bax 2 , T. Marwick 3 , L. van Erven 2 , P. Voogd 2 ,

P. Steendijk 2 , E E. van der Wall 2 , M J. Schalij 2 . 1 Leiden University Medical
Center, Cardiology, Leiden, Netherlands; 'Leiden University Medical Center,
Cardiology, Leiden, Netherlands; 3 University of Brisbane, Brisbane, Australia

Background: Recent studies showed that biventricular (BV) pacing results in
improvement of systolic left ventricular (LV) function, functional status and well
being of patients with congestive heart failure. Tissue Doppler imaging (TDI)
by echocardiography allows non-invasive, quantitative assessment of long-axis
function with measurement of peak systolic velocity timing in relation to electri-
cal activity. The aim of the present study was to evaluate whether improvement
in LVEF post-pacing can be predicted in patients with heart failure using TDI.
Patients and methods: 25 patients with dilated cardiomyopathy (11 ischemic)
were included. Patients had LVEF <35%, were in NYHA class III/IV with a
QRS duration >120 ms. A routine 2D echo and TDI were performed on the day
before and the day after implantation. LVEF was assessed using the biplane
Simpson's method; improvement of LVEF 5% post-pacing was considered sig-
nificant. From TDI, the following parameters were assessed: peak systolic ve-
locity (PSV) and time interval from onset of QRS to PSV (TPV), and the septal
to lateral delay in time to PSV. Moreover, TPV was assessed in 4 regions (an-
terior, inferior, lateral, septal), and an LV asynchrony score was derived from
these measurements by averaging the TPV from all 4 regions.
Results: LVEF improved by 9±9% following pacing (from 22±5% before pac-
ing to 31±10% post-pacing); 17 patients improved LVEF 5% or more. The
change in PSV after pacing in the septal and lateral regions related signifi-
cantly to the change in LVEF post-pacing. The change in asynchrony score
(before vs post-pacing, indicating resynchronisation) was related to the change
in LVEF (y=120x+5.6, r=0.79, P<0.01). Using a cut-off value in septal to lateral
delay of 3 60 ms gave a sensitivity of 82% and a specificity of 88% to predict
improvement of LVEF post-pacing.
Conclusion: TDI allows evaluation of resynchronisation and may be used to
predict improvement in LVEF post-pacing: assessment of septal to lateral de-
lay in patients eligible for BV pacing can accurately predict which patients will
improve in LVEF post-pacing and can be used for screening.

PREDICTORS OF ATHEROSCLEROSIS

P2173 In-stent restenosis is associated with progression of
native coronary artery plaques

G. Bauriedel, D. Skowasch, A. Jabs, R. Andrie, J. Vaerst, B. Luderitz.
University of Bonn, Med. Univ. Klinik and Poliklinik II, Bonn, Germany

Background: Although stenting leads to further reduction of restenosis, its ef-
fects on the progression of coronary artery disease are unclear. In the present
retrospective study (1999-2001), we sought to identify lesional and procedu-
ral determinants that allow the prediction of in-stent restenosis (ISR) and/or of
plaque progression, and that prove a possible relation between both forms of
accelerated arteriosclerosis.
Methods: A total of 133 coronary target lesions of 100 patients treated by
stent implantation was evaluated at the 6±2 month follow-up for ISR (defined
as >50% diameter stenosis) and progression (defined as >20% increase of
stenosis) of untreated coronary plaques (>30% stenosis) by use of quantita-
tive coronary angiography. Clinical, angiographic and procedural determinants
were analyzed for prediction of ISR and/or plaque progression.
Results: ISR >50% was seen in 60 of 133 (45%) cases categorized in focal
(IB 15.7%, IC 23.6%, ID 13.5%) and diffuse ISR type (II 29.2%, III 13.5%, IV
4%). Longer lesion length (1.5±0.5 vs. 1.1±0.6; P=0.038), increased number of
inflations (3.3±1.6 vs. 2.7±1.2; P=0.035), cumulative inflation time (P=0.046)
and presence of diabetes (22 vs. 10%; P=0.048) were predictive of ISR. Within
the same time window, angiographic progression was observed in 10 of 72
(13.9%) previously untreated lesions. Of note, plaque progression was influ-
enced by the presence of ISR (P=0.044), since 9 cases were found associated
with ISR, 5 of them with the focal and 4 with the diffuse type. Significant regres-
sion of plaques was not observed. In addition, the number of implanted stents
(1.5±1.2 vs. 0.98±0.53; P=0.026) revealed significant relationship for occur-
rence of native plaque progression, whereas patient characteristics, medication
and several preprocedural angiographic variables did not.
Conclusions: Our data demonstrate that procedural determinants of stent im-
plantation/angioplasty may determine the long-term local result. Number of im-
planted stents and occurrence of ISR apparently favour the progression of pre-
existing mid-grade plaques. Conversely, these observations suggest a systemic
intrinsic factor that propagates accelerated arteriosclerosis.

P2174 Hyperhomocysteinaemia is independently predictive
of severity and extent of coronary artery disease

M. Qiao, P. Chook, A. Chan, P.Y.K. Poon, W.W.M. Chan, L.K.K. Tse,
J.E. Sanderson, K.S. Woo. The Chinese University of Hong Kong, Dept of
Medicine & Therapeutics, NT, Hong Kong

Background: Homocysteine is an emerging risk factor, associated with athero-
genesis and increased risk of cardiovascular diseases. However, the direct
relationship between homocysteine and the severity and extent of coronary
atherosclerosis in coronary artery disease (CAD) patients has not been well
established.
Methods: 631 consecutive CAD patients (83% male), aged<70 years with an-
giographically documented coronary disease (>50% luminal stenosis in >=1
vessel) were studied. Severity and extent of CAD were evaluated by modified
Gensini score. Total plasma fasting (>12 hour) homocysteine (tHcy) collected
at angiography was measured by immunoassay (IMx), and compared in mild
to moderate CAD (score<22, n=428) and severe CAD (score >22, n=208) of
matched age and gender.
Results: The 2 CAD groups were similar in smoking status (64%), body mass
index, blood folate, vitamin B-12, glucose and lipid profiles and prevalence of di-
abetes mellitus. Vitamin B-12, tHcy, creatinine and prevalence of hypertension
were significantly higher in severe CAD. On multivariate logistic analysis, hyper-
homocysteinaemia (>=10µmol/I) (odds ratio=1.6; 95% CI=1.2-2.4; p=0.006)
and elevated creatinine (odds ratio 2.0; 95% CI=1.2-3.3; p=0.006) were inde-
pendently associated with severe CAD after adjustment for traditional coronary
risk factors.
Clinical Parameter of CAD Patients

Mild-to-Moderate Severe CAD <n=208> p-Value

Age (yr) 58.6±8.3 59.2±8.9 0.364
Coronary Score 14.2}5.1 30.3±6.4 0.0001
Hypertension (%) 50.9 60.6 0.022
Diabetes (%) 25.5 31.7 0.097
Dyslipidaemia (%) 33.9 36.6 0.672
Body Mass Index(Kg/m 2 ) 24.7±3.4 25.0±3.3 0.424
LDL-cholesterol (mmol/I) 2.6±1.5 2.8±1.6 0.591
Folate (nmol/I) 24.7±1.5 25.0±1.5 0.681
tHcy (umol/I) 9.9±1.4 10.8±1.4 0.007
Vitamin B-12 (pmol/I) 293.2±1.6 269.8±1.7 0.036
Creatinine (umol/I) 92.2±21.6 98.4±21.4 0.001

Conclusions: Hyperhomocysteinaemia is an independent determinant of
severity and extent of atherosclerosis in CAD.
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P2175 The relationship between wall thickness and shear
stress in coronary arteries of patients

J.J. Wentzell, E. Janssen', J. Vosz, J.C.H. Schuurbiers', R. Krams 2 ,

P.W. Serruys 2 , P.J. de Feyter 2 , C.J. Stager'. 'Erasmus Medical Center
Rotterdam, Hemodynamics, 3000 DR Rotterdam, Netherlands; 2Erasmus
Medical Center Rotterdam, Department of Cardiology, Rotterdam,
Netherlands

Background Atherosclerosis preferentially develops at average low shear
stress locations. Shear stress controls lumen dimensions under physiological
variations. We hypothesized that maintenance of lumen dimensions by shear
stress control prolongs selective accumulation of plaque at low shear stress
predilection locations only in early atherosclerosis, restricting the presence
of an inverse relation between wall thickness and shear stress to this stage.
Therefore, loss of lumen preservation and shear stress increase will change
the relations between wall thickness and shear stress.
Methods and Results: In 14 patients, interventionally treated for coronary lu-
men narrowing, an angiographically normal artery (stenosis <50%) was in-
vestigated with ANGiography and ivUS (ANGUS) to provide 3D lumen and
wall geometry. Selection of segments >5mm length in between side branches
yielded 25 segments in 12 patients. Shear stress at the wall was calculated by
computational fluid dynamics using a validated finite element software pack-
age (Sepran). Per segement shear stress and wall thickness data were mea-
sured at the same 16 different circumferential locations and averaged in the
longitudinal direction. Linear regression analysis was used to relate wall thick-
ness (WT) to shear stress (SS) (WT=a+b*SS). Wall thickness normalized to
lumen diameter (WTn) <0.2 was defined normal. Largest arc of normal WTn
defined reference (ref) cross sections. Lumen area (LA) defined area steno-
sis (AS): (LAref-LA)/LAref*100%. Media bounded area (MBA) defined vascular
remodeling: (MBA-MBAref)/MBAref*100%. Average AS (ASav) <10% defined
preserved lumen.
For the preserved lumens (n=11, ASav=1.7%, vs.0%: p=NS), wall thickness
and shear stress were inversely related (slope (b):-0.00046 ± 0.00055 m 3/N,
p<0.05) and vascular remodeling was positive (7±9%, vs. 0%: p<0.05). For
the group showing lumen narrowing (n=13, ASav=18%f6%, vs. 0%: p<0.05),
wall thickness and shear stress were not related (slope (b): 0.00019 ± 0.00052
m3 /N, p=NS) and vascular remodeling was absent (-3±6%, vs.0%: p=NS).
Conclusion These data show for the first time in human coronary arteries,
that the presence of an inverse relationship between wall thickness and shear
stress is related to lumen preservation and compensatory vascular remodeling
and is absent with lumen narrowing.

P2176 Mediterranean diet phytochemicals inhibit endothelial
activation through interference with redox-sensitive
transcription factors

M A. Carluccio', L. Siculella 2 , M. Massaro', M A. Ancora', E. Scoditti',
F. Visioli 3 , R. De Caterina 4 . t CNR Institute of Clinical Physiology, Laboratory
of Vascular Research, Lecce, Italy; 2Department of Biology, University, Lecce,
Italy; 3 lnstitute of Pharmacological Sciences, Milano, Italy; 4 Chair of
Cardiology, Univ. of Chietl, Ospedale S. Camillo De Lellis, Chietl, Italy

Epidemiological studies suggest that Mediterranean diets reduce the risk of
cardiovascular disease. Monocyte adhesion to the endothelium is crucial in
early atherogenesis, and redox-sensitive mechanisms are involved. The aim
of our study was to evaluate whether typical Mediterranean diet phytochemi-
cals affect endothelial leukocyte adhesion molecule expression and monocyte
adhesion.
Methods and Results: We studied several phenols in Mediterranean foods,
including oleuropein, hydroxytyrosol, tyrosol, and resveratrol, with or without
antioxidant activity. Compounds (1-100 micromol/L) were incubated with hu-
man umbilical vein endothelial cells (HUVEC) for 30 minutes, followed by co-
incubation with bacterial lipopolysaccharide or cytokines to trigger adhesion
molecule expression. Only oleuropein, hydroxytyrosol and resveratrol, pos-
sessing a marked antioxidant activity, reduced monocytoid cell adhesion to
stimulated endothelium. This correlated with the inhibition of Vascular Cell
Adhesion Molecule-1 (VCAM-1) mRNA and protein expression, assessed by
Northern analysis and cell surface enzyme immunoassay, respectively. The in-
hibition of VCAM-1 was paralleled by reduction in the activation of the redox-
sensitive transcription factors Nuclear Factor-kappaB (NF-kappaB) and Activa-
tor Protein-1 (AP-1), at electrophoretic mobility-shift assays. Trasfection stud-
ies using various VCAM-1 gene promoter constructs confirmed that phenolic
antioxidants repressed VCAM-1 gene transcription, in part by inhibiting NF-
kappaB. E-Selectin and intercellular adhesion molecule-1 (ICAM-1) expression
were similarly inhibited, indicating a generalized effect on endothelial cell acti-
vation.
Conclusions: Mediterranean diet phytochemicals possessing antioxidant ac-
tivity may inhibit early events in atherogenesis modulating endothelial gene ex-
pression, and can thus be exploited pharmacologically.

P2177 Elevated plasma levels of lipid peroxidation are
associated to an early onset of UA

P. Fabbi, S. Garibaldi, P. Altieri, S. Nasti, M. Balbi, G. Ghigliotti, A. Barsotti,
C. Brunelli. University of Genova, Dept. of Internal Medicine, Cardiology,
Genova, Italy

Atherosclerosis (ATS) in humans is associated to increased production of free
radicals: particularly, an accelerated lipid peroxidation and lipoxidative aging of
proteins in the vascular wall has been demonstrated in pts with ATS.
Since age is an established determinant of levels of oxidative stress in subjects
without CV disease and influence pathological changes in the redox balance,
we studied the extent of oxidative damage in pts with recent unstable angina
(UA) according to different age of onset.
We compared EDTA plasma levels of malondialdehyde (MDA), assayed by
HPLC method, in 40 male pts with early (age <56) or late onset (age >64)
of UA. A control group (Controls) of healthy subjects (n=35) similarly divided by
age was also enrolled for the study.
Pts with UA were characterized by more elevated levels of lipid peroxidation
products than Controls (1,6 ±0,7 vs 1,1±0,3 nmol/ml p<0.0001).
Furthemore early onset UA pts showed higher MDA levels when compared to
late onset UA pts.
Traditional risk factors for ATS were not significantly different between pts with
early and late onset of UA (see table). Moreover, none of the risk factors con-
sidered showed significant correlation with oxidative stress.

Early UA	 Late UA

MDA, nmol/ml 1.8±0.1* 1.4±0.1
EMI, kg/m2 27.2±0.7 25.7±0.7
HDL, mg/dl 38.8±1.9 39.9±1.5
LDL, mg/dl 128.0±10.8 127.7±8.3
Von Willebrand Factor, % 141.5±22.6 195.5±27.3
Fibrinogen, mg/ml 386.0±27.8 415.2±22.8
Family Hx ATS, % 63 54
Hx Dyslipidaemia, % 86 75
Hx Hypertension, % 67 64
Smokers, % 58 40

Characteristics of Patients with Early UA and Late UA. Mean t SE; *p<0.01 vs Late UA.

Intrestingly, while MDA levels increase as a function of age in Controls, this
trend whose reversed in UA pts.
Elevated levels of MDA in pts with early UA point to the relevance of oxidative
mechanism for development of accelerated coronary atherosclerosis.

P2178 High body iron stores predispose for early vascular
modifications in b-thalassemia major patients

I. Kallikazaros, C. Tsioufis, A. Spanos, P. Zambaras, C. Stefanadis,
P. Toutouzas. Hippokration Hospital, State and Athens University Cardiology,
Athens, Greece

Although previous studies have been reported that increased serum ferritin lev-
els were associated with an excess risk of acute myocardial infarction, sev-
eral questions regarding the relation of increased body iron stores with the
atherosclerotic process remain unresolved.
Methods: For this purpose, we investigated the relation of early carotid
atherosclerotic changes to body iron-status on B-Thalassemia major patients,
a population with chronic iron overload. Intima-media thickness (IMT) of the
common carotid artery (CCA) Was evaluated by high resolution B-mode Ultra-
sonography (Biosound 2000111 Sa) in 45 B-Thalassemia major patients (mean
age 16±4 years). Our subjects were free from any known risk factors for car-
diovascular disease. Body iron status was assessed by the mean serum con-
centration of ferritin in the last five years. The findings were compared to those
obtained from 20 age and sex matched normal individuals.
Results: IMT of CCA in B-Thalassemia patients was 0.78±0.1 mm while in
normal subjects was 0.54±0.2 mm (p<0.001). Mean serum level of ferritin in
the last five years in the B-Thalassemia patients was 2720±1980 ng/ml and
in normal subjects was 105±45 ng/ml (p<0.001). There was a strong positive
correlation between IMT of CCA and level of ferritin in B-Thalassemia group
(r=0.82, p<0.005).
Conclusion: The IMT of the CCA increased in proportion to the increased
serum levels of ferittin. These data provide evidence that the body iron status
plays an important role in the progress of early atherosclerotic changes. How-
ever, further studies are required to investigate the effects of multiple blood
transfusions to cerebrovascular complications associated with B-Thalassemia
major patients.
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P2179 Characteristics of coronary patients with a family
history of atherosclerotic disease

C. Saely' , S. Aczel 1 , P. Langer', T. Martel, H. Drexel 2 . I VIVIT-Institute,
Feldkirch, Austria; 2LKH-Feldkirch, Innere Medizin, Feldkirch, Austria

Background: Family history of atherosclerotic disease increases the risk of
coronary atherosclerosis (CA). Therefore, the risk factor profile of coronary pa-
tients with a family history of atherosclerotic disease is of particular interest.
Methods: We investigated 641 consecutive patients undergoing coronary an-
giography. Of these patients, 219 had 1, and 101 had 2 or more first degree
relatives with atherosclerotic disease (single and multiple family history, respec-
tively); 321 patients had no first degree relative with atherosclerotic disease (no
family history).
Results: Among patients with single and multiple family history, the preva-
lence of significant CA (defined as the presence of stenoses >= 50%) was
not increased compared to patients with no family history (60% and 65% vs.
60%; p=n.s.). There were more women (35% vs. 25%; p=0.008 and 48% vs.
25%; p<0.001) and fewer smokers (54% vs. 68%; p=0.004 and 52% vs. 68%;
p=0.003) in these groups. Compared to patients with no family history, mean to-
tal cholesterol (227 vs. 216 mg/dl; p=0.048), HDL cholesterol (52 vs. 47 mg/dl;
p=0.008), apolipoprotein At (155 vs. 144 mg/dl; p=0.002), and median Lipopro-
tein(a) values (26 vs. 13 mg/dl; p=0.004) were significantly higher in patients
with multiple but not in those with single family history.
Conclusions: Among patients referred to coronary angiography, CA is not
more prevalent in patients with a family history of atherosclerotic disease than
in those without a family history. Patients with multiple, but not with single family
history exhibit elevated serum levels of both markers of increased atheroscle-
rotic risk (total cholesterol, lipoprotein(a)), as well as, surprisingly, markers of
decreased risk (HDL cholesterol, ApoAl).

P2180 Long-term effects of diet and exercise on
obesity-related vascular dysfunction in children

K.S. Wool, P. Chook 1 , C.W. Yu 2 , R.Y.T. Sung 2 , M. Qiao 1 , C.W.K. Lama,
D.S. Celermajer 4 . I The Chinese University of Hong Kong, Dept of Medicine &
Therapeutics, NT, Hong Kong; IThe Chinese University of Hong Kong,
Department of Paediatrics, Hong Kong, Hong Kong; 3 The Chinese University
of Hong Kong, Department of Chemical Pathology, Hong Kong, Hong Kong;
4 The University of Sydney, Department of Cardiology, Sydney, Australia

Background: Obesity in children is independently associated with arterial en-
dothelial dysfunction, a key event of atherogenesis. This is partially reversible
with diet control, or more so with combined diet control and structured exercise
programme for 6 weeks. However the longer-term effect of these regimens has
not been documented.
Methods: 82 obese children (age 8-11 year, body mass index >23) random-
ized to 6-week diet control or diet plus exercise programme, were followed up
for 1 year. Of the exercise group, 22 consented to continue weekly exercise
programme, and 19 children pulled out at 6 weeks but continued 2-monthly diet
monitoring programme, together with the original 41 diet only children. Brachial
artery flow-mediated dilation (FMD, endothelium-dependent) was assessed by
high resolution ultrasonography at baseline and 1 year.
Results: Significant improvement with near normalization of FMD (from
6.9±1.5% to 8.6±1.8%; p<0.001) was seen in children continuing exercise,
less so in children who pulled out (from 6.7±2.3% to 7.4±2.5%; p=0.025) but
not in children on diet control only (6,9±2.0% to 7.1±1.5%; p>0.5). There
was significant improvement in waist-hip ratio (W/H ratio), and body fat content
(p<0.005) but not body mass index in all 3 groups, but improvement in low den-
sity lipoprotein cholesterol (from 3.0±0.9mmol/I to 2.7±1.Ommol/I; p<0.005),
high density lipoprotein cholesterol (from 1.2±0.3mmol/I to 1.5±0.3mmol/I;
p<0.0001) and fasting insulin levels (from 156±101pmol/I to 118±74pmol/I;
p<0.0001) in exercise group only. On multivariate analysis, exercise train-
ing were independently correlated to long-term improvement in FMD (partial
R=0.47; F value=4.2; p=0.002).
Conclusion: Obesity-related vascular dysfunction in otherwise healthy young
children is reversible at 1 year with diet plus regular exercise, less so in those
who gave up exercise programme, but not with diet control only.

P2181 Pulse-wave velocity in individuals with one or two
parents afflicted with coronary artery disease —
A comparative study

H. Marcoyannopoulou-Fojas, N. Papageorgakis, A. Schoenfeld, G. Fojas,
G. Jullien. Athens, Greece

Purpose: To compare the Pulse Wave Velocity (P.W.V.) in subjects with nega-
tive family history of coronary disease and individuals with a family history of
one or two parents afflicted by coronary artery disease.
Method: Arterial wall elasticity was determined indirectly by P.W.V. using an
electronic device which recorded the left external carotid and left dorsalis pedis
pulses simultaneously with a single lead ECG. The time delay between the two
pulses is computed automatically. A faster P.W.V. would indicate decreased
arterial wall elasticity.
Materials: A total of 108 clinically asymptomatic subjects, of average heights,
non obese, with normal blood pressure and ECG in sinus rhythm and normal
blood sugar and lipid profiles were studied. There were 38 males and 70 fe-
males. Of these 108 individuals, 63 had a negative family history of coronary
artery disease(CAD), 32 had one parent suffering from CAD and 13 had both
parents with CAD.
Results: The mean time of PWV among the subjects whose parents do not
have coronary artery disease was 0.1613 sec. (Min.-0.1 0 & Max.-0.21 sec.) For
the individuals with only one parent suffering from CAD the mean time of PWV
was 0.1553 sec. (Min. 0.10 sec. and Max. 0.21 sec.); while those with both
parents afflicted with CAD, the mean time of PWV was 0.1354 sec. (Min.- 0.10
sec. and Max. - 0.16 sec.) These differences in time are statistically significant.
It is evident that the individuals without family history of CAD have a longer
time of PWV compared to the subjects with family history of CAD. Interestingly,
when we subdivide the latter group into those with one afflicted parent and
two afflicted parents, we note that the latter has a significantly much slower
time of PWV compared to the former. If we assume that decreased time of
PWV indicates decrease of arterial wall elasticity and therefore increased risk
of development of CAD, then individuals with only one afflicted parent are at
lower risk compared to those with two afflicted parents.
Conclusion: Subjects without any history of coronary disease have lower risk
of developing coronary artery disease. Individuals with two parents afflicted
with CAD have a higher risk of developing CAD compared to those who have
only one afflicted parent.

P2182 Sequential analysis of the low density lipoprotein
receptor and apolipoprotein B genes of
hypercholesterolemic patients from Central Europe

R. Plewa 1 , M. Luczak 1 , A. Bolewski 2 , J. Wierzchowiecki 2 , T. Siminiak 2 .

1 University of Poznan, Poland, Dept. Molecular Biol. & Biotechnology, Poznan,
Poland; 2 District Hospital, Department of Cardiology, Poznan, Poland

Familial hypercholesterolemia (FH) is an autosomal dominant disorder caused
by mutation in the low density lipoprotein receptor gene (LDLR). Several differ-
ent mutations of the LDLR gene were identified.
The purpose of the study was to evaluate LDLR mutations in patients with hy-
percholesterolemia in a Central European population. We analyzed the LDL
receptor gene using the single-strand conformation polymorphism (SSCP)
and direct sequencing technique. The range of serum cholesterol and LDL-
cholesterol was 250-450 and 200-400mg/dl in FH patients. In a screening
of the LDLR gene mutations of 54 consecutive patients with familial hyperc-
holesterolemia, we discovered new point mutations in 18 exon: one-nucleotide
deletion (Asp2731), thirteen-nucleotide deletion (Va12734), C2623A causing
Leu85011e, T2786C, G2728A. Mutations was also located in three differ-
ent exons (4,7,8); C518G causing a Cys152Trp in exon 4, T1012A causing
Cys317Ser in exon 7 and T1102C causing Cys347Arg in exon 8. The muta-
tion in exon 4 and 7 was previously reported in a compound heterozygote for
familial hypercholesterolemia.
FH can be caused not only by defects in the LDLR but also by mutation in
apolipoprotein B causing decreased LDLR binding affinity, so called familial
defective apolipoprotein B (FDB). Three different missense mutation in 26 exon
of ten patients were found: Pro2712Leu substitution, Arg3500Gln leads to a
defective binding of apolipoprotein B to the LDL receptor and a novel point
mutation 35321le.
Since novel LDLR and lipoprotein B mutations were found, we conclude that
genetic determination of FH is related to the population studied. Functional
importance of the mutations in patients with FH remains to be established.
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P2183 Superiority of amlodipine over enalapril in reversing
carotid artery intima-media thickening in
hypertensive patients

K. Stumpe, E. Fritschka, U. Jorger, M. von Buquoy, D. Schremmer, M. Ludwig
on behalf of the ARES Study Group. Medical University Clinic Bonn, Internal
Medicine, Bonn, Germany

Objective: Intima-media thickening (IMT) of the common carotid artery (CCA)
predisposes to the development of atherosclerosis and has been shown to cor-
relate with coronary events and stroke. The multicenter double-blind Amlodip-
ine Regression Study (ARES) was designed to compare the effect of the long-
acting dihydropyridine calcium antagonist amlodipine (A) with that of the ACE-
inhibitor enalapril (E), administered for a 2-year treatment period, on CCA-IMT
in hypertensive patients (HP).
Methods: 218 HP aged 35 to 75 y. with sonographically proven CCA-IMT (far
wall) of the leading side => 0.8 and =< 1.5 mm were randomly assigned to
receive either A (5-10 mg/d) or E (10-20 mg/d). HCTZ was added if required to
achieve blood pressure (BP) control. Ultrasonography was performed at base-
line and after 12 and 24 months. Outcome results are available for 92 HP
treated with A and 97 PH treated with E.
Results: After 24 months of treatment BP was reduced similarly by A and E.
CCA-IMT had decreased by 0.11 mm to 0.76 mm in the A-treated group, but by
only 0.08 mm to 0.81 mm in the E-treated group (p<0.05 for difference between
treatments). Regression of CCA-IMT of 0.1 mm or more was observed in 68,5%
of A-treated but in only 49,5% of E-treated HP. No correlation between fall in
BP and changes in CCA-IMT was observed.
Conclusion: 2 years of effective antihypertensive treatment based on A is su-
perior to that based on E in reversing CCA-IMT of HP indicating that A may
have a more favourable effect on atherosclerosis development than E. The ab-
sence of a correlation between the fall in BP and the decrease in CCA-IMT
suggests that mechanisms in addition to BP reduction might have contributed
both to regression of the CCA wall lesions and to the difference in treatment
effects between A and E.

P2184 Global fibrinolytic capacity in coronary artery ectasia

A. Dogan 1 , B. Tunc 2 , O. Gedikli 3 , A. Ayata 2 , C. Nazli 3 , A. Altinbas 4 ,

O. Ergene 3 . 1 Sevket Demirel Heart Center, Cardiology, Isparta, Turkey;
2Suleyman Demirel University, Paediatry, Isparta, Turkey; 3Suleyman Demirel
University, Cardiology, Isparta, Turkey; 4 Suleyman Demirel University,
Cardiology, Isparta, Turkey

Objective: Global fibrinolytic capacity (GFC) is a new, easy and reliable tech-
nique for evaluating the effectiveness of the entire fibrinolytic system. Current
literature suggests that ectatic coronary arteries are subject to thrombus forma-
tion and distal microembolization. We invastigated GFC and other hemostatic
parameters in patients with coronary ectasia.
Methods: Twenty-five patients with coronary ectasia (14 men, 11 women,
mean age:58.4±8 years) and 25 control subjects with angiographically doc-
umented normal epicardial coronary arteries (13 men, 12 women, mean
age:56.3±9 years) were enrolled in the study group. Patients who have dia-
betes mellitus, hyperlipidemia, hematologic disorders, hepatic or inflammatory
diseases and patients with a history of thromboembolic events were not in-
cluded in the study group. None of the patients with coronary artery ectasia
had a history of previous acute Q-wave or Non-Q wave myocardial infarction
(MI).
Results: There was no significant difference between two groups with regard
to the age, sex and body mass-index. D-Dimer and GFC levels in patients
with coronary ectasia were significantly higher than those of the control group
(0.67±0.56 vs 0.41±0.26, p=0.04; 4.61±2.1 vs 3.14±2.11, p= 0.017; respec-
tively). There were no significant differences between the two groups with re-
gard to prothrombin time and activated partial thromboplastin time (p=0.48,
p=0.068, respectively). Antithrombin III, Fibrinogen, Protein C and Protein S
levels were also similar in both groups (p=0.42, p=.0.68, p=0.23 and p= 0.31,
respectively).
Conclusion: The results of this study suggests that the micro-thromboembolic
events in patients with coronary ectasia may contribute to the activation of fib-
rinolytic system and this phenomenon may cause increase in the levels of D-
Dimer and GFC. Increased fibrinolytic activity might have a protective role in
these patients otherwise prone to acute ischemic events.

LIPID-LOWERING DRUGS

P2185 Statins increase the expression of collagen
receptors in humanen VSMCs

K. Graf, K. Kappert, P. Stawowy, F. Blaschke, S. Goetze, E. Fleck. Deutsches
Herzzentrum Berlin, Cardiology, Berlin, Germany

3-Hydroxy-3-Methylglutaryl Coenzym A Reductase (HMG-CoA) inhibitors
have direct vascular effects that contribute to plaque stability. In the present
study we demonstrate that the HMG-CoA reductase inhibitors atorvastatin and
pravastatin augment the adhesion of human (HSMCs) and rat aortic smooth
muscle cells (RASMCs) to collagen I via induction of alpha2betal-integrin re-
ceptors. Atorvastatin (0.1 ItM) increased the adhesion of HSMCs to collagen
I up to 2-fold (p<0.01) and pravastatin (1.0 µM) up to 1.8-fold (p<0.01) after
treatment for at least 24 hours. This increase in adhesion was concentration-
dependent and was observed for treatment periods from 16 to 72 hours. Inhi-
bition of isoprenoid synthesis with mevalonate and geranyl-geraniol prevented
the statin-induced effect on human and rat VSMCs. Flow cytometry revealed an
increased expression of alpha2- and betal-integrins after treatment with ator-
vastatin (0.1 µM) at 24 and 48 hours. Atorvastatin increased levels of betal-
integrin mRNA after 12 and 24 hours treatment in HSMCs, which was inhib-
ited by mevalonate. Furthermore, atorvastatin (0.1 µM) and pravastatin (1.0
µM) inhibited chemotaxis of HSMCs on collagen I, which was also reversed by
mevalonate treatment. In contrast, inhibition of betal-integrins with a specific
antibody nearly doubled (p<0.01) the rate of chemotaxis.
These data indicate that the chemotactic activity in HSMCs is inhibited in part
by upregulation of alpha2betal-integrin receptors. The present study indicates
that HMG-CoA reductase inhibitors increase cell-matrix interaction with colla-
gen I via induction of alpha2betal-integrins and increased adhesion to collagen
I.

P2186 Pre-operative simvastatin therapy improves resting
myocardial blood flow after CABG

M.I. Dotani 1 , A. Morise' , G. Prabhakar 2 , R. Haque' , A. Jain' , G. Hobbs',
C.M. Gibson 3. I WVUH, Cardiology, Morgantown, United States of America;
IWVUH, Cardiothoracic surgery, Morgantown, United States of America;
3BIDMC, Cardiology, Boston, United States of America

Introduction: Prior studies have demonstrated improved cardiovascular out-
comes after initiation of lipid-lowering therapy. We hypothesized that pre-
operative simvastatin therapy would be associated with improved myocardial
blood flow following CABG.
Methods: In this prospective double blind study, patients with 3-vessel disease
(CAD) were randomized to simvastatin 40mg or placebo (4 patients in each
arm). Patients underwent myocardial flow imaging by PET scan 5±1 days pre-
CABG and at 10+1 days post-CABG. No change in medical therapy was made.
All patients were started on simvastatin therapy after second PET scan. Total
duration of therapy was for 15±1 days. 64 regions of myocardium were ana-
lyzed.
Results: The mean number of coronary bypass conduit per patient was 4±1.
Baseline characteristics were similar between the groups. All the other vari-
ables including venous vs. arterial conduits, concurrent drug therapy, bypass
time, cross clamp time and numbel/of vessel bypassed were not significantly
different between the two groups. There was no significant difference in flow
between the two arms pre-CABG. While flow did not improve following CABG
in the placebo arm (delta 2.9 ml/100gm/min, 95% CI. -6.3, 12.1 p=NS), flow in
the simvastatin arm did improve significantly (delta 41.3 ml/100gm/min, 95%

32.1, 50.5 p<0.00001).

Legend: p=placebo s=simvastatinstatin and myocardial flow.

Conclusion: Administration of simvastatin before CABG was associated with a
significant improvement in myocardial blood flow on PET scan whereas placebo
administration was not. A potential mechanism includes a reduction in reper-
fusion injury. While provocative, these findings require further confirmation in
large number of patients and the relation to clinical events require further eval-
uation
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P2187 Sevelamer: a new synthetic polymer for
haemodialysis patients with antiatherosclerotic
properties

P. Raggi. Tulane University, Cardiology, New Orleans, United States of
America

Background: Patients affected by end-stage renal disease (ESRD) demon-
strate extremely high cardiovascular morbidity and mortality. Abnormal calcium
and phosphorus metabolism as well as abnormalities of lipid metabolism ap-
pear to be related to such poor prognosis. Sevelamer (SVL) is a non-absorbed
polymer indicated for phosphorus chelation in ESRD that might also have other
antiatherosclerotic properties.
Method: 200 ESRD patients undergoing maintenance hemodialysis were ran-
domized to SVL or traditional calcium salts (CaS) as treatment for hyperphos-
phatemia. Serial measurements were made during one year of follow-up for
the following parameters: coronary artery calcium score (CCS), a marker of
atherosclerosis, by electron beam tomography (EBT); serum lipids and high
sensitivity C-reactive protein (hs-CRP).
Results: At the end of one year the CCS progressed significantly in CaS but not
SVL treated patients (median change 25% vs 6%; p=0.02). The following vari-
ables decreased significantly in the SVL treated patients: total cholesterol (- 41
mg/dL, p<0.0001), LDL (-38 mg/dL, p<0.0001), ApoB (-25%, p<0.0001) and
hs-CRP (-1 mg/L, p<0.05) while ApoA increased significantly (+3%, p<0.04).
No change was noted for tryglycerides, HDL or Lp(a) with SVL. All serological
variables remained unchanged in CaS patients during the course of the study.
Conclusions: SVL is a new non-absorbed polymer with potentially useful an-
tiatherosclerotic properties. This drug may offer an important advantage over
other therapies currently employed for hyperphosphatemia in ESRD by favor-
ably altering lipoproteins and reducing arterial inflammation.

P2188 Effect of statin therapy on arterial elasticity in dilated
cardiomyopathy

M. Kurpesa, E. Trzos, M. Kidawa, M. Krzeminska-Pakula, Z. Bednarkiewicz.
Medical Academy/Bieganski Hospital, Cardiology Opt., Lodz, Poland

Patients with dilated cardiomyopathy (DCM) have depressed left ventricular
(LV) function. Decreased arterial elasticity rises LV afterload and leads to pro-
gression of heart failure in such group of patients. Pulse wave velocity (PWV)
provides an indirect, non-invasive measurement of the mechanical properties
of arteries. Statins by influence on migration and proliferation of smooth muscle
cells may improve arterial elasticity. Statins are recommended in the treatment
of patients with coronary artery disease even in those without hyperlipidemia.
However, the usefulness of statins in DCM is not established. The aim of the
study was to assess the influence of statins on arterial elasticity in DCM.
Material and methods: The study group consisted of 36 pts with DCM and
hypercholesterolemia. They were randomized into Group 1(18 pts who received
statin) and Group 11 (18 pts who received placebo). Groups were comparable
according to demographic characteristics and treatment of DCM. Before and
following 6 months of treatment PWV was evaluated using a computer system
COMPLIOR-Colson. For automatic measurement of PWV pressure waveforms
were digitized at rate 500 Hz for carotid-femoral distance. 10 healthy volunteers
constituted a control group.
Results: PWV in control group remained unchanged following study period
(7,01± 0,6 m/s initial vs 7,2 ± 0,4 after 6 months). Initial PWV in both DCM
groups was similar (11,7 ± 0,8 m/s in Group I vs 12,0 ± 0,6 m/s in Group II).
After 6 months PWV in Group I was significantly lower (8,5 ± 0,8 m/s, p<0,05
vs initial). In Group II PWV decreased to 11,1 ± 1,1 m/s but this value did not
differ significantly from the initial measurement.
Conclusion: Addition of statin to conventional treatment improves arterial elas-
ticity in patients with dilated cardiomyopathy.

P2189 Effects of lipid-lowering treatment with atorvastatin
on endothelial function in patients with ischaemic
heart failure

C. Antoniades, D. Tousoulis, S. Brilli, C. Tentolouris, K. Marinou, C. Pitsavos,
C. Stefanadis, P. Toutouzas. Hippokration Hospital, Cardiology Unit, Athens
University, Athens, Greece

Background: Previous studies have shown that endothelial function is com-
promised in patients with heart failure and coronary artery disease. Moreover,
treatment with statins improves endothelial function in patients with hyperc-
holesterolemia. However, the effect of statins on endothelial function and ejec-
tion fraction in patients with ischemic heart failure is not known.
Methods: In this double blind placebo controlled study, 38 patients with is-
chemic heart failure (32 males 6 females aged 64.8±3.4 years) were enrolled.
18 patients received atorvastatin 1 0mg/day (group A) while 16 patients received
placebo (group B) for 4 weeks. All patients were NYHA II to IV. Forearm blood
flow was measured using venous occlusion strain-gauge plethysmography. En-
dothelium dependent flow mediated vasodilation (FMD) was expressed as the
% change from baseline to maximal flow during reactive hyperemia. Endothe-
lium independent flow (NTG%) was expressed as the % change from baseline
to post sublingual nitroglycerin administration flow. Ejection fraction of the left
ventricle was estimated with Simpson's method. All values are expressed as
mean±SEM.
Results: Blood pressure, heart rate, basal forearm blood flow, NTG% and
body weight remained unchanged in both groups. After 4 weeks of treatment,
FMD was significantly increased in group A (from 44.2±4.4 to 96.5±12.1%,
p<0.01) while remained unaffected in group B (from 46.1±6.1 to 53.5±4.0%,
p=NS). Ejection fraction was also improved in group A (from 26.00±0.92 to
28.70±1.0%, p<0.05) while remained unaffected in group B (from 27.1±1.2 to
28.1±0.91%, p=NS).
Conclusions: These findings indicate that atorvastatin treatment for 4 weeks
significantly improves endothelial function and ejection fraction in patients with
ischemic heart failure. These findings may provide evidence for an additional
effect of statins beyond lipid lowering.

P2190 The benefit of early use of lipid-lowering drugs at
discharge in patients with acute coronary syndromes
is greater in patients with heart failure

S. Gottlieb', J. Leor 2 , A. Shotan 2 , H. Hod 2 , V. Boyko 2 , A. Caspi 3 , S. Behar 2

on behalf of ACSIS 2000 Investigators. 'Bikur Cholim Hospital, Cardiology,
Jerusalem, Israel; 2Heart Institute, Neufeld Cardiac Research Institute,
Tel-Hashomer, Israel; 3Kaplan Hospital, Heart Institute, Rehovot, Israel

The early use of lipid lowering drugs (LLD) after acute coronary syndromes
(ACS) is not yet well established. The benefit of reducing cholesterol in con-
gestive heart failure (CHF) has recently been questioned by observations of a
negative relationship between cholesterol and mortality. It has therefore been
suggested that it is important to maintain elevated cholesterol levels in pts with
CHF. No prospective trials have yet been carried out to test the efficacy of re-
ducing cholesterol in pts with CHF.
Methods: We assessed the impact of early LLD use at discharge from hospital
after ACS on 30-day outcome among pts admitted to all 26 hospitals in Israel
participating in ACSIS 2000.
Results: Among 2,131 consecutive ACS survivors, 618 pts (29%) had CHF on
admission or during their hospitalization course (CHF+), and 1,513 pts did not
have CHF (CHF-). LLD (99% statins) at discharge was given to 251 pts (41%)
in the CHF+ subgroup, and to 853 pts (56%) in the CHF- subgroup. In both
subgroups, pts discharged on LLD (LLD+) were younger, and included more
often pts with hyperlipidemia (HPL), and prior revascularization (p<0.01 for all).
Mean total cholesterol during the acute phase of ACS was higher in LLD+ than
in LLD- pts, in both CHF+ and CHF- subgroups: 219±50 vs. 185±42 mg/dl,
and 213±44 vs. 187±34 mg/dl, respectively, p<0.0001 for both). Thirty-day
mortality rate in CHF+ pts was lower in LLD+ vs. LLD- pts (4.6% vs. 8.9%, re-
spectively, p<0.05; age-adjusted OR=0.53, 95% CI 0.25-1.07), while in CHF-
pts, the beneficial effect of early LLD use was smaller (0.9% vs. 1.6%, respec-
tively, p=0.19; OR=0.86, 95% CI 0.30-2.38).
Conclusions: This observational national survey suggests that LLD given early
in the setting of ACS exerts a greater short-term benefit in pts with CHF than
in counterparts without CHF Ongoing randomized trials will determine whether
this striking beneficial effect is related to selection bias or to other protective
effects of statins.
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P2191 Effect of simvastatin on endothelial damage markers
and clinical outcomes in acute coronary syndromes

P. Tricoci, C. Melloni, G. Melandri, V. Cervi, L. Tomasi, A. Branzi. Policlinico
Sant'Orsola, Istituto di Cardiologia, Bologna, Italy

Acute coronary syndromes (ACS) are characterized by plaque inflammation,
endothelial dysfunction and thrombosis. Therapeutic strategies should theo-
retically address to all pathogenetic mechanisms involved. In this randomized
controlled study we evaluated the effects of early treatment with simvastatin (S)
on markers of plaque inflammation, endothelial damage and thrombosis in 76
patients with ACS and 11 age-matched controls. Blood samples were drawn
within 48 hrs from symptoms onset and 3 months after randomization into a
treatment group (S 40 mg plus diet) or diet alone. C-reactive protein (CRP),
thrombomodulin (TMB), t-PA, PAI-t, fibrinogen (FGN), fragment 1+2 (Ft+2),
vWF, and antibodies against oxidized-LDL (ox-LDL-AB) were obtained at base-
line and after 3 months. There were no differences in baseline characteristics
and concomitant treatments. The major adverse clinical events (MACE) consid-
ered were death, myocardial infarction, re-hospitalization for ACS. Simvastatin
reduced the LDL cholesterol from 148±40 mg/dl to 92±29 mg/dl (p=0.0021);
diet alone was unsuccessful in this regard (136±30 mg/dl vs 129±34 mg/dl).
Simvastatin also reduced MACE from 19.4% to 10.0% (p=NS.).
Results: see the table.

S baseline S 3-month p Diet baseline Diet 3-month p

TMB 26±9 30111 0.009 27±13 27±13 NS

PCR 1.05±1.64 0.22+0.23 0.00002 1.52±2.04 0.80±0.86 0.002
F1+2 2+3 5+6 0.009 6±8 5+4 NS
vWF 87+26 72±17 0.0001 90±26 75+16 0.02
ox-LDL-ab 235±208 307+230 0.002 224±120 251±125 NS
PAI-1 30+20 43±32 0.006 40±33 45+30 NS
t-PA 21±16 8±4 0.005 19+11 9±5 0.002

FGN 287+119 271±58 NS 305±121 274+68 NS

In conclusion early treament with simvastatin 40 mg in ACS results in several
changes in markers of endothelial damage that are not observed in the diet
group and do not appear related to inflammation. Noteworthy is the increase in
TMB levels observed in the simvastatin group. The observed effects on clinical
outcomes deserves further investigation in larger studies.

P2192 Prevention of nitrate tolerance by long-term treatment
with statin

D. Fontaine , J. Fontaine', A. Otto 1 , G. Berkenboom 2 . t Free University of
Brussels, Basic Physiol & Pharmacol, Brussels, Belgium; 2Erasme Hospital,
Cardiology Dept., Brussels, Belgium

Recent studies have shown that statin seems to upregulate the
endothelial NO synthase pathway (eNOS) and may, therefore, enhance NO
availability, a direct scavenger of 02- and an inhibitor of oxidative enzymes.
Methods: To assess whether the oxidative stress produced by an in vivo
exposure to nitroglycerin (NTG) is attenuated by statins, 4 groups
of normocholesterolemic rats were treated; group 1 received pravastatin (20
mg/kg/d p.o) and group 2 atorvastatin (10mg/kg/d) both for 5 weeks and the
last 3 days, a cotreatment with the statin plus NTG (50 mg/kg/d, sub-cutaneous
injections bid); group 3 (NTG) received only NTG (50 mglkgtd, bid for 3 days)
and group 4 served as control. Rings of thoracic aortas from these groups were
studied in organ baths.
Results: Relaxations to NTG (0.1 nM to 0.1 mM) were determined on
phenylephrine-preconstricted rings and 02- production (counts/1 Os/mg) was
assessed by lucigenin chemiluminescence technique. In goup 3 (NTG), the
concentration-response curves to NTG were significantly shifted to the right:
the pD2 (-log NTG concentration evoking a half maximal relaxation) was
5.9±0.3 (n=9) vs 7.2±0.1 in group 4 (not exposed to NTG, n=9) and 02-
production was enhanced (946±51 vs 617±76, P<.05). In contrast, groups 1
(n=1 1) and 2 (n=7) behaved as group 4 (pD2 values were 7.3±0.2 and 6.9±0.1;
02- production was 528±28 and 647±124). The protective effect on nitrate
tolerance disappeared when L-NAME (an eNOS inhibitor, 100 mg/kg/d) was
coadministered with NTG in groups 1 and 2. Moreover, in groups 1 and 2, be-
fore NTG exposure, aortic cGMP content, reflecting endothelium-derived NO
availability, was significantly enhanced (P<.05 vs control) whereas NAD(P)H
oxidase activity was decreased.
Conclusion: Long-term statin treatment protects against nitrate tolerance by
counteracting NTG-induced increase in 02- production. This protection seems
to involve the eNOS pathway, probably an inhibition of oxidative enzymes by
enhanced NO availability.

P2193 Effects of lipid-lowering therapy with bezafibrate on
endothelial function and aortic stiffness in patients
with type 2 diabetes mellitus

H. Watanabe', M. Kakihana 2 . 1 KINU Medical Association Hospital,
Department of Cardiology, Mitsukaido City, Japan; 2 lbaraki Prefectural
University, Ami, Japan

Dyslipidemia characterized by elevated triglyceride (TG) and reduced HDL-
cholesterol (HDL-C) has been reported in patients with type 2 diabetes mellitus
(DM). This study was designed to evaluate effects of bezafibrate on endothelial
function and aortic stiffness. Twenty well-controlled diabetic patients (type 2)
with elevated TG (TG>150 mg/dL) were randomized to receive or not receive
bezafibrate (treatment group, n=10, no treatment group, n=10). By using ultra-
sound with a 7.5-MHz transducer, the brachial artery diameter was measured at
rest and during reactive hyperemia (flow-mediated dilatation, FMD), and before
and after 0.3 mg of sublingual nitroglycerin (nitroglycerin-induced dilatation,
NID). And we also measured aortic PWV (pulse wave velocity) by using a non-
invasive technique to evaluate aortic stiffness. These measurements were per-
formed in 12-hour overnight fasting condition at baseline and after 12 months of
the treatment. At baseline, there was no difference in lipid parameters, fasting
glucose level, HbAl c, brachial artery diameters, %FMD (%increase in diameter
during hyperemia), %NID (%increase in diameter after NTG), and PWV among
two groups. After 12 months, triglyceride and LDL-C levels were significantly
decreased, and HDL-C level was significantly increased in the treatment group
(TG: -40%; LDL-C: -13%; HDL-C: +19%), but they were not changed in the no
treatment group. %FMD and PWV were improved after 12 months of treatment
with bezafibrate. On the other hand, %NID, fasting glucose level and HbAlc did
not change after 12 months.

Baseline	 12 months

FMD (%) Treatment 6.1±1.2 9.9±2.0 	 I <0.05
No treatment 6.0+1.1 6.4±1.8	

p

NID (%) Treatment 13.2+3.7 13.6±3.5
No treatment 13.0±3.2 13.4±3.1

PWW (cm/s) Treatment 1529±84 1125±64'
No treatment 1561+76 1488±58

Mean±SD,'p<0.01 vs Baseline.

Conclusion: Lipid-lowering therapy with bezafibrate restores endothelial func-
tion and aortic stiffness in patients with type 2 DM.FMD and PWV in patients
with type 2 DM

P2194 Atorvastatin inhibition of CD40 expression attenuates
CD1 54-mediated interleukin-12 expression in human
endothelial cells

A.H. Wagner, M. Gebauer, B. Gueldenzoph, M. Hecker. University of
Goettingen, Dpt. of Cardiovascular Physiology, Goettingen, Germany

CD40-CD40 ligand (CD154) interactions not only play an important role in
an exaggerated Thl or Th2 immune response but also in the pathogenesis
of atherosclerosis. 3-Hydroxy-3-methylglutaryl CoA (HMG-CoA) reductase in-
hibitors (statins) exert potent anti-inflammatory effects independently of their
cholesterol lowering action.
Methods: We have investigate¢. the effects of statins on interferon g
(IFNg)/tumor necrosis factor a (TNFa)-induced CD40 expression both in human
cultured endothelial cells (HUVEC) and in the pre-monocytic cell line THP-1
by reverse transcription-polymerase chain reaction (RT-PCR) and Western blot
analysis. Cytokine-dependent activation of transcription factors was judged by
electrophoretic mobility shift analysis (EMSA). Finally, the effects of atorvas-
tatin on endothelial cell-leukocyte interaction (parallel plate flow chamber) and
CD40/CD154-mediated IL-12p40 expression (RT-PCR) were employed.
Results: Preincubation of cells with atorvastatin (10 µM) inhibited IFN-g/TNF-
a-induced CD40 expression by approximately 50% at the mRNA and protein
level and could not be reversed by mevalonic acid (400 lxM). Moreover, EMSA
revealed significant inhibition of STAT-1 and IRF-1 transcription factor translo-
cation to the nucleus (1 h pre-incubation with statins, 3 h cytokine-incubation).
Brief (1 h) pre-incubation of either cell type with atorvastatin, cerivastatin or
pravastatin (1-10 µM) inhibited IFNg plus TNFa stimulated CD40 expression in
these cells by approximately 50%, an effect that was also not reversed by the
HMG-CoA reductase product mevalonic acid (400 p.M). Furthermore EMSA
demonstrated atorvastatin inhibition of the NF-kB plus STAT-1 -dependent de
novo synthesis of IRF-1 which governs IFNg plus TNFa stimulated expression
of CD40 in these cells. Consequences of this statin-dependent down-regulation
of CD40 expression in the endothelial cells were a decrease both in endothelial
cell-leukocyte interaction and CD154-induced interleukin-12 expression.
Conclusions: These findings suggest that by interfering with IFNg-dependent
CD40 expression in endothelial cells and monocytes, statins are capable of
attenuating CD40/CD154-mediated pro-inflammatory reactions, and this may
contribute to their cardioprotective action.
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P2195 The effect of atorvastatin on myocardial contractile
reserve assessed by tissue Doppler imaging during
dobutamine stress echocardiography

M. A. Bountioukos, D. Poldermans, J.J. Bax, F.B. Sozzi, E.C. Vourvouri,
A.F. Schinkel, M. Kertai, J.R. Roelandt. Thoraxcenter, Erasmus Medical
Center, Department of Cardiology, BA302, Rotterdam, Netherlands

Aim: To determine the effect of atorvastatin on myocardial contractile reserve in
patients with moderate hypercholesterolemia. BACKGROUND: Statin therapy
has been shown to exert a beneficial effect on cardiovascular system beyond
cholesterol lowering action. One of the mechanisms that have been proposed
is an effect on impaired flow-mediated vasodilation.
Methods: Ten patients (age 56±12, 8 male) with peripheral vascular disease
(PVD) and without a history of myocardial infarction or treatment with statins
in the past were studied. All patients underwent dobutamine stress echocar-
diography (DSE) before the initiation of atorvastatin therapy (10mg daily) and
6 and 12 months later. Pulsed-wave tissue Doppler imaging (TDI) was per-
formed using a six-segment model and myocardial systolic ejection velocities
(Vse) were measured at rest and during low dose dobutamine infusion. There
were no changes in medical therapy and no major cardiac events occurred
during this period. The Student's t test was used for statistical analysis and P
values <0.05 were considered statistically significant.
Results: Rest and low dose rate-pressure product (in bpm X mmHg) during
DSE were 10958 and 11662 before therapy, 9240 and 10666 at 6 months and
9986 and 10740 at 12 months respectively (P=NS). Rest and low dose dobu-
tamine wall motion score indexes as well as ejection fractions were not changed
significantly. Figure 1 shows the changes in myocardial Vse at rest and during
low dose DSE.

Conclusions: Atorvastatin caused a significant increase of myocardial Vse
during low dose DSE in moderately hypercholesterolemic patients with PVD
after 12 months of treatment. The underlying mechanism could be a beneficial
effect of atorvastatin on an impaired myocardial contractile reserve.

P2196 HMG-CoA reductase inhibitor (statin) blocks
VEGFR-2-mediated endothelial migration

S. Kliche, H. Frank, N. Meyer, J. Waltenberger. Ulm University Medical Center,
Internal Medicine II, Ulm, Germany

Statins (HMG-CoA reductase inhibitors) have been shown to reduce vascu-
lar inflammation, to increase endothelium-derived NO production, to stimulate
the formation and differentiation of endothelial progenitor cells and to stimulate
angiogenesis in a rabbit hindlimb model Statins inhibit the cholesterol biosyn-
thesis and protein isoprenylation. Isoprenylation of GTPases is necessary for
intracellular trafficking, membrane association and activity. VEGF-A is a key
regulator of endothelial function such as migration and cytoskeleton rearrange-
ment through VEGFR-2 (KDR), which is controlled by activation of the GTPase
Rac. The purpose of this study was to elucidate the role of statins on VEGFR-
2-mediated endothelial migration.
Porcine aortic endothelial cells expressing VEGFR-2 (PAEC/KDR) were used
for this study. Migration was assessed in a chemotaxis assay using a 48-well
modified Boyden chamber. For action cytoskeleton analysis, actin was stained
with rhodamine isothiocyanate-conjugated phalloidin and examined using a
confocal laser scanning microscope. Rac activity was analysed using a PAK-1-
GST pulldown assay. Membrane and cytosolic proteins were seperated using
a particulate fraction assay followed by Western blot analysis.
VEGF-A-induced migration and cytoskeleton rearrangement of PAEC/KDR was
significantly reduced in the presence of statins and was reconstituted in the
presence of mevalonate. Analysing PAEC/KDR separated proteins into mem-
brane and cytosolic fractions, we found an accumulation of Rac in the cytosolic
fraction in the presence of different statin concentrations. Likewise, Rac activity
was significantly decreased.
In conclusion, our results show that HMG-CoA reductase inhibitors can block
important VEGF-A-mediated endothelial functions with implications for VEGF
therapy.

P21971 Efficacy and safety of simvastatin versus
atorvastatin: results of the comparative HDL-C
efficacy and safety study (CHESS)

C.M. Ballantyne', C.M. Hustad 2 , Z. Yuan 2 , P. DeLucca 2 , J. Palmisano 2 .

I Baylor College of Medicine, Houston, Texas, United States of America;
2Merck & Co., Inc., West Point, Pennsylvania, United States of America

Objectives: To assess the comparative efficacy of simvastatin 80 mg (S) ver-
sus atorvastatin 80 mg (A) on HDL-C (primary) and Apolipoprotein (Apo) A-I
values and to evaluate the effects of S and A on ALT/AST and clinical GI ad-
verse events (AEs).
Methods: In a multicenter, randomized, double-blind, parallel-dose study, 917
patients with hypercholesterolemia were treated with S or A for 24 weeks. Pre-
specified times for assessment of efficacy were 6/12 weeks and 18/24 weeks
(mean of weeks 6 and 12 and weeks 18 and 24).
Results: S increased HDL-C and Apo A-I values significantly more than A at
weeks 6/12 and 18/24 overall and across all baseline HDL-C subgroups (<40
mg/dL, >=40 mg/dL). Consecutive elevations in ALT/AST greater than 3X up-
per limit of normal occurred in significantly fewer patients treated with S than
with A (2/453 (0.4%) versus 13/464 (2.8%), p=0.007), with a majority of ele-
vations observed in women (S 1/199 (0.5%); A 11/209 (5.3%)). At the primary
6/12 week time point, A and S lowered LDL-C by 53.5 ± 0.6% and 45.4 ± 0.6%
and triglycerides by 34.1 ± 1.4% and 25.8 ± 1.4%, respectively (p<0.001).

Mean % change in HDL-C and Apo A-1

Weeks HDL-C HDL-C Apo Al Apo Al

S (N=436) A (N=430) S (N=423) A (N=420)
6/12* 8.9 ± 0.6 3.6 ± 0.6 4.9 ± 0.7 -0.9 ± 0.7
18/24* 8.3 ± 0.7 4.2 ± 0.7 3.7 ± 0.7 -1.4±0.7

*p<0.001 for S versus A

Conclusions: S 80 mg increased HDL-C and Apo A-1 significantly more than
A 80 mg at weeks 6/12 and 18/24 of treatment. Significantly fewer elevations in
ALT/AST occurred in patients treated with S.

P2198 Differences in the effects of fluvastatin on lipoprotein
subclasses distribution and on endothelial function
are dependent on triglyceride levels

E. Moriguchi 1 , V. Portal 2 , J.L. Vieira 2 , R. Rodrigues 2 , A. Nakashima 3 ,

H. Itakura 3 . 1 Pontiffcia Universidade Cat6lica do RS, Departamento de
Geriatria, Porto Alegre, Brazil; 2 lnstituto de Cardiologia, Epidemiology, Porto
Alegre, Brazil; 3 Tsukuba Res. Inst., lbaraki, Japan

Background: The highly atherogenic small/dense LDL particles are more
prevalent in those with triglyceride (TG) levels above 150 mg/dl.
Methods and Results: The present study compared the effects of fluvas-
tatin on lipoprotein subclasses and on the endothelial function in coronary
patients with plasma TG levels below and above 150mg/dI, when adjusted
to LDL-cholesterol (LDL-C) levels. The study included 19 coronary patients
with plasma LDL-C above 130 mg/dl after 6 weeks of NCEP step II diet.
They were allocated in two groups: low TG group (TG<150mg/dl, n=13) and
high TG group (TG>150mg/dl, n=6). All of them received fluvastatin 40 to 80
mg/day, titrated to bring the LDL-C below 1 00mg/dI, for 24 weeks. Nuclear mag-
netic resonance spectroscopy of plasma was used to assess the concentra-
tions of total cholesterol (TC), TG, LDL-C, HDL-C and lipoproteins subclasses.
Brachial artery flow mediated vasodilatation measurement by Doppler echog-
raphy was used as an index for endothelial function. Statistical methods: Two-
way ANOVA repeated measures with Scheffe's test. Low and high TG groups
presented differences in TG and HDL-C levels. TC and LDL-C had no dif-
ferences. After 24 weeks of fluvastatin (all comparisons are low TG vs. high
TG groups), TC changed from 212±23 to 180±17mg/dl (p=0.002) vs. 222±43
to 167±28mg/dl (p=0.0007), TG from 113±25 to 119±43mg/dl (p=0.98) vs.
213±31 to 143±27mg/dl (p=0.01), LDL-C from 148±23 to 116±18mg/dl
(p=0.0006) vs. 156±48 to 106±28mg/dl (p=0.0004), HDL-C from 37±7 to
40±8mg/dl (p=0.38) vs. 30±6 to 37±9mg/dl (p=0.03). Changes in lipopro-
teins subclasses distribution: small/dense LDL particles (L1) from 23±27 to
25±22mg/dl (p=0.99) vs. 105±67 to 19±18mg/dI (p=0.002). Endothelial func-
tion: all the cases that presented paradoxical response at the week zero in the
high TG group were turned to physiological response at week 24, while there
were no changes in the low TG group.
Conclusion: Only in high TG group, there were: significant decrease in the
small and dense LDL subclasses (Li) concentration and improvement of en-
dothelial function on those that presented paradoxical response before the
treatment with fluvastatin.
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P2199 Short-term treatment with simvastatin diminished
plasma index of neutrophils degranulation

A. Wykretowicz, E. Deskur-Smielecka, A. Szczepanik, H. Wysocki. Univ
School of Medicine, Cardiology-Intensive Therapy, Poznan, Poland

Background: Several data suggest that simvastatin has an anti-inflammatory
activity. Polymorphonuclear neutrophils (PMN) play an important role in inflam-
matory reaction due to their ability to release enzymes from secretory gran-
ules. Plasma levels of beta-glucuronidase, stored in azurophilic granules and
lysozyme stored in both specific and azurophilic granules are used as markers
of neutrophils degranulation. The aim of our study was to evaluate prospec-
tively serum concentration of lysozyme and beta-glucuronidase in hypercholes-
terolemic patients treated with simvastatin.
Methods: Peripheral blood samples were collected from 19 hypercholes-
terolemic patients (mean serum cholesterol level 302 mg/dl) before and af-
ter 8 and 12 weeks of cholesterol-lowering therapy with simvastatin (20
mg/day). Serum lysozyme levels were decreased significantly after 12 weeks
(10.9±0.5 vs 9.3±0.6 ug/ml, p=0.01) of treatment but not after 8 weeks of
therapy(10.3±0.5 ug/ml, p=0.37), while beta-glucuronidase serum concentra-
tions were significantly diminished after 8 weeks (3.9±0.8 vs 1.4±0.4 ug/ml,
p=0.03) and 12 weeks of simvastatin treatment (2.1±0.6 ug/ml, p=0.02).
Lysozyme and betaglucuronidase significantly correlated with plasma choles-
terol concentrations (r=0.4 p=0.003, r=0.3 p=0.02, respectively).
Conclusions: Short-term treatment with simvastatin significantly reduces poly-
morphonuclear neutrophils degranulation markers

P2200 The effect of statin therapy on exercise induced
ischaemia and endothelium dependent vasodilation
in patients with cardiac syndrome-X

M. Kayikcioglu, L. Can, S. Payzin, H. Kultursay, I. Soydan. Ege University
Medical School, Cardiology Dept., Izmir, Turkey

Background: The pathophysiologic mechanism in cardiac syndrome-X has
been suggested as an impairment in endothelial function of the coronary mi-
crovasculature, resulting in inadequate coronary flow reserve. Aim of this study
was to determine whether statins have any effect on endothelial functions and
exercise induced ischemia in syndrome-X.
Methods: Study population consisted of prospectively enrolled 35 patients
(pts) with cardiac syndrome-X. All pts had typical exertional chest pain, pos-
itive exercise testing, and normal coronary angiograms. Pts with left ventricular
hypertrophy, hypertension, diabetes mellitus, and LDL levels >150 mg/dl were
excluded. Twenty pts were randomized to pravastatin(40 mg/day) for 3 months
irrespective of lipid values. Endothelial functions were assessed with high-
resolution vascular ultrasound(7.5 mHzprobe) which measured the changes
in brachial artery diameter in response to hyperemic flow. Lipid measurements,
symptom limited exercise tests(modified Bruce protocol), and vascular ultra-
sound images were obtained before and at the end of therapy.
Results: Baseline clinical characteristics of the groups were similar. After the
treatment, LDL levels decreased significantly in the statin group (p=0.005).
Brachial artery flow mediated dilatation (FMD) improved significantly in the
statin group (p=0.002). Total exercise time, and time to 1mm ST depression
were significantly increased after statin therapy. Ischemic ECG findings during
exercise test disappeared completely in 5 (25%) pts in the statin group. Mean-
while, there were no significant changes in lipid levels, FMD and exercise test
parameters in the control group.

Comparison of groups

Pravastatin group	 Control group

Baseline	 3rd month	 Baseline	 3rd month

LDL(mg/dl)	 121±31	 97±19	 116±28	 119±24
FMD(%)	 9.3±5.1	 15.2±5.9	 10.4±8.2	 9.1±7.6
Total exercise time (min) 	 8.1±1.9	 11±1.7	 9.4±2.6	 8.9±2.6
Time to 1 mm ST depression (min) 	 2.9±1.6	 6.1±2.2	 3.3±1.2	 3.1±1.6

Conclusion: Statin therapy have beneficial effects both on exercise induced
ischemia and endothelial functions in pts with cardiac syndrome-X.

P2201 Clinical benefits of statin therapy initiated prior to
percutaneous coronary intervention in patients with
history of unstable angina pectoris

M. Kruk', J. Przyluski 2 , Z. Chmielak 2 , J. Pregowski 3 , L. Kalinczuk 3 ,

A. Debski 2 , A. Witkowski 2 , W. RuzylIo 2 . tNationalInstitute of Cardiology,
General Cardiology Department, Warsaw, Poland; 2National Institute of
Cardiology, II Independent Haemodynamic Department, Warsaw, Poland;
3Medical Academy, Warsaw, Poland

Background: Early invasive treatment of patients with unstable angina is a
currently accepted approach. Culprit atherosclerotic lesions may remain po-
tentially vulnerable for months following the acute event, which may worsen
prognosis following coronary intervention (PCI) in those patients. Further data
indicate that statin therapy may passivate unstable atherosclerotic plaques.
Therefore we hypothesised, that coronary plaque passivation with statins initi-
ated prior to PCI may improve clinical outcome in terms of major acute coronary
events (MACE)(MI, death, revascularisation) as well as target vessel revascu-
larisation (TVR) in patients with potentially unstable lesions.
Methods: We prospectively assessed 168 consecutive pts (121 men, mean
age 57,1±9,1) with history of unstable angina within preceding 6 months, who
underwent PCI. Follow-up was available for all the patients at mean of 9,4±3,8
months. Influence on clinical outcome of classical risk factors for coronary
artery disease (sex, age, BMI, smoking, family history, DM, hypertension, hy-
perlipidemia), number of PTCA, stents, statin therapy initiated prior to interven-
tion, and statin therapy continued during follow-up were assessed by multivari-
ate analysis.
Results: 82 out of 168 patients (48,8%) had been receiving statins prior to
PCI whereas during follow-up 114 (67,9%) patients were on statins. During
follow-up 37 pts (22%) had MACE of which 24 pts (14,3%) had TVR. Pa-
tients on statins prior to PCI had fewer MACE and TVR (table). Statin pre-
treatment was the strongest independent predictor of MACE (OR 0,32;95%Cl
0,14-0,72;p=0,005) and TVR (OR 0,34; 95%Cl 0,13-0,94; p=0,038) in a multi-
variate model.

statin pre-PCI (n=82)	 no statin pre-PCI (n=86)	 p

TVR % (n)	 9% (7)	 20% (17)	 0,038
MACE % (n)	 12% (10)	 31% (27)	 0,003

Conclusions: Statin pretreatment is independently related to better mid-term
clinical outcome after PCI following unstable angina. Our results suggest that
pharmacological plaque passivation with statins initiated prior to coronary in-
tervention may reduce clinical restenosis. Therefore it should be considered for
all patients awaiting coronary intervention, especially in those with conceivably
unstable plaque.

P2202 Use of statins is associated with improved arterial
stiffness in patients with coronary artery disease

J. Lekakis 1 , A. Protogerou 1 , Th. Papaioannou 2 , M. Tsitsirikos 1 ,

C. Papamichael 1 , K. Stamatelopoulos 1 , J. Kanakakis 1 , S. Stamatelopoulos 1 .

t Alexandra University Hospital, Dept. of Clin. Therapeutics, Athens, Greece;
2Alexandra University Hospital, Clin. Therapeutics, Athens, Greece

Arterial stiffness may influence the prognosis of patients (pts) with coronary
artery disease (CAD). To identify factors which affect arterial stiffness in those
pts, we examined 235 pts undergoing coronary angiography for CAD (age
61.3±10.9 years, 208 men) with radial artery applanation tonometry and pulse
wave analysis; augmentation index (Al) was used as an indirect index of arte-
rial stiffness. In all pts flow-mediated dilatation of the brachial artery (index of
endothelial function) and intima-media thickness of the carotid artery were also
measured. Al in pts was related to peripheral systolic (r=0.26, p<0.001) and
mean blood pressure(r=0.26, p<0.001) and heart rate (r=-0.539, p<0.001). En-
dothelial function, blood lipids, carotid artery IMT, extent of CAD (Gensini score)
and BMI were not related to Al (ns). From the analysis of medication used, cal-
cium antagonists, ACE inhibitors, beta blockers, diuretics and nitrates did not
influence Al. One hundred pts were on treatment with statins; pts on statin
therapy had higher percentage of previous myocardial infarction (p=0.003) and
higher Gensini score (p<0.001). Pts on statins did not differ from pts without
statins regarding heart rate, age, endothelial function, carotid artery IMT, ankle-
brachial index, BMI, cholesterol, triglycerides, LDL and HDL-cholesterol. Sys-
tolic blood pressure was lower (116±17 vs 127±17 mmHg, p<0.001) and Al
was better in the group of statins (19.1±15.2 vs 24±18.5%, p=0.038). In con-
clusion, pts with CAD on statin therapy appear to have lower arterial stiffness
despite the more extended coronary artery disease; this effect on stiffness is
independent of lipid-lowering effects; a beneficial effect of statins on arterial
stiffness through reduction of the arterial pressure cannot be excluded.
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P2203 Statin therapy within the initial 24 hours of acute
myocardial infarction: insight into why mortality is
reduced

R.S. Wright', K.A. Bybee 2 , B.D. Powe11 2 , B.A. Williams 2 , A.G. Rosales 2 ,

D.R. Holmes 2 , S.L. Kopecky 2 , J.G. Murphy 2 . ' Mayo Clinic, Rochester, United
States of America; 2Mayo Clinic, Rochester, United States of America

Background: Several observational studies have demonstrated an association
between use of statin therapy during hospitalization in patients with acute my-
ocardial infarction (AMI) and lower in-hospital mortality. No work has examined
the potential clinical mechanisms for this observation. Several large random-
ized clinical trials remain ongoing with regard to this issue.
Methods: We analyzed 3226 patients with AMI admitted to our CCU from 1988
until 2001. Patients were divided into two groups: those receiving statin therapy
(n=220) and those not receiving statin therapy (n-=3006) during the initial day
of hospitalization over the study period. We included ST elevation and non-
ST elevation AMI. We analyzed overall mortality and cause-specific mortality
between both groups.
Results: Of the total group of patients with AMI, only 220 were given statin
therapy during the initial 24 hours of hospitalization. In-hospital mortality was
reduced in those receiving statin therapy (2.7%, 6/220) compared to the non-
statin group (9.2%, 277/3006), p=0.001. The unadjusted odds ratio with regard
to risk reduction of mortality was 0.28 (0.12-0.68). We observed no overall dif-
ferences with regard to death from recurrent ischemia (3/6 vs 99/277), cardiac
arrhythmia (0/6 vs 2/277), CHF (2/6 vs 46/277), mechanical complications (0/6
vs 15/277), stroke (0/6 vs 10/277) or hemorrhage (0/6 vs 1/277), p=ns. The
median time to death appeared slightly longer in the statin group (132 hours,
25th percentile-75th percentile 72-168 hours) compared to the non-statin group
(72 hours, 24-192 hours), p=0.3.
Conclusion: Use of a statin agent during the initial 24 hours following hospi-
talization for AMI was associated with reduced in-hospital mortality in our pop-
ulation. Additionally, the timing of death was later in those who received statin
therapy compared to those not treated with a statin. The mechanism for the
reduction in mortality appeared unrelated to an arrhythmogenic, ischemic or
cardio-embolic mechanism. Further work is necessary to elucidate the mecha-
nisms by which statin therapy reduce early mortality in AMI.

P2204 Dual effects of HMG-CoA reductase inhibitors on
vascular endothelial growth factor synthesis

M. Frick', J. Dulak 2 , R. Zwick', H. Albert, W. Dichtl 1 , S.P. Schwarzacher'
O. Pachinger t , F. Weidinger' . 'Division of Cardiology, Department of
Medicine, University of, Innsbruck, Austria; 2Jagiellonian University,
Department of Cell Biochemistry, Krakow, Poland

Background: HMG-CoA reductase inhibitors (statins) exert pleiotropic effects
on the vascular wall independent of the reduction in plasma cholesterol. More-
over, both pro- and anti-angiogenic activities of statins have been recently
demonstrated. The aim of this study was to elucidate whether the angiogenic
effects of statins are due to dose- and/or cell-dependent properties.
Methods: We investigated the effect of different concentrations (0.01 to 10
µM) of atorvastatin, simvastatin and lovastatin on the basal and induced [by IL-
1, S-Nitroso-N-acetyl-D,L-penicillamine (SNAP - an NO-donor) and lysophos-
phatidylcholine (LPC)] synthesis of vascular endothelial growth factor (VEGF)
in human vascular smooth muscle cells (HVSMC), microvascular endothelial
cells (HMEC-1) and umbilical vein endothelial cells (HUVEC).
Results: In HVSMC statins decreased the basal, cytokine and SNAP-induced
release of VEGF Additionally, statins diminished SNAP- or LPC-induced VEGF
synthesis in HMEC-1. In contrast, low concentrations of statins increased in-
tracellular VEGF protein and enhanced VEGF mRNA expression in HUVEC
significantly. In addition, an in vitro assay showed increased tube formation by
HUVEC after treatment with low concentrations of statins (0.1-1 KM). At higher
concentrations (10 KM) the proangiogenic effect of statins was no longer evi-
dent and VEGF synthesis was decreased.
Conclusion: Our data show that statins exert dual effects on VEGF synthesis.
They promote the production of small amounts of this growth factor in primary
endothelial cells but they inhibit the release of high amounts of VEGF by smooth
muscle cells or an immortalized endothelial cell line. This dual, modulatory ef-
fect may partially explain the benefit of statins seen in large clinical trials.

INFECTION IN ATHEROSCLEROSIS

P2205 Elevated proinflammatory mediators correlate with
the progression of R gingivalis infection
atherosclerosis in an ApoE (+/-) murine model

E. Messas 1 , A. Hagege 1 , M. Desnos' , R.A. Levine 2 , S. Amara. t hopital
europeen georges pompidou, cardiologie 1, paris, France; 'Massachusetts
General Hospital, Cardiac Ultrasound Laboratory, Boston, United States of
America; 3Boston University, Periodontology and Oral Biology, Boston, United
States of America

Background: Recent studies have demonstrated that Porphyromonas gingi-
valis (P.g.), a pathogen implicated in periodontal diseases, is capable of accel-
erating atherosclerosis lesions in a heterozygote ApoE+/- mice model. How-
ever the underlying causal effect remains unknown. The purpose of this study
was to correlate the time course of systemic proinflammatory markers with the
progression of murine atherosclerosis.
Materiel and Method. Ten-week old, male ApoE +/- mice fed either a high-
fat diet (HFD) or regular chow were inoculated intravenously with live Pg. (10
pwr(7) CFU) or vehicle once per week for 10, 14 or 24 consecutive weeks (n =
5 per group for each time point). Histomorphometry of plaque cross-sectional
area in the proximal aortas, en face measurement of plaque area over the aortic
trees, P.g. 16S ribosomal DNA amplification with PCR, ELISA for systemic pro-
inflammatory proteins as interleukin 1 beta (IL-1 beta) and acute phase protein
serum amyloid A (SAA) were performed.
Results: The level of IL-1 beta and SAA was found to correlate significantly with
the progression of atherosclerosis observed ApoE+/- mice fed HFD (r 2 =0.80).
The same profile, of elevated proinflammatory mediator was found in ApoE+/-
mice fed chow diet, yet to a lesser extent (r2 = 0.69). Finally, P.g. was detected
by PCR in atherosclerosis lesion only at 24 weeks.
Conclusion: The present data demonstrate that 1) atherosclerosis lesions at
10 and 14 weeks result probably from the effects of P.g-triggered systemic in-
flammatory processes; 2) whereas at 24 weeks atherosclerosis lesions result
from the combination effect of systemic inflammatory processes as well as P.g-
induced local aortic endothelial cell dysfunction. This highlights the importance
of controlling the inflammatory load in the prevention of atherosclerosis lesions.

P2206 Chlamydia pneumoniae in the atherosclerotic plaques
of patients with coronary artery disease. Does it have
prognostic implications?

J. Garcia, J. Zamorano, R. Moreno, A. Suarez, E. Culebras, J. Castanon,
M. Gil, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology Dept.,
Madrid, Spain

C. pneumoniae (CP) has been implicated in the pathogenesis of coronary
artery disease, but whether antichlamydial antibodies and the presence of CP
in the coronary atherosclerotic tissue are related to prognosis remains unclear.
This study sought to evaluate the prognostic significance of the presence of
DNA of CP in the coronary atherosclerotic lesions of patients with unstable
angina.
Methods: 76 coronary specimens from 45 patients with unstable angina un-
dergoing bypass surgery were subjected to nested polymerase chain reaction
(PCR) for CP. Antichlamydial IgG, IgA and IgM were also examined. Patients
were followed during a two-year period.
Results: DNA of CP was detected in 57 (75%) of 76 atherosclerotic lesions:
39 patients showed a positive PCR result in at least one plaque. 44 (97,7%)
of the 45 patients showed a positive serological result: IgG was positive in 39
(86,6%) patients, IgM in 5 (11,1%) and IgA in 42 (93,3%). At least one adverse
event occurred in 21 (46,6%) of the 45 patients at two years: death in 9 (20%),
recurrent angina in 12 (26,6%), revascularization in 6 (13,3%) and myocardial
infarction in 2 (4,4%) patients. The composite endpoint of death, myocardial
infarction, recurrent angina and revascularization at 2-year follow-up did not
differ according to the presence or absence of CP in the atherosclerotic plaques
or to the serologic results.

Outcome according to serology

Free of endpoint at 2 years 	 p value

PCR + 5/24 (20,8%)	 0.12
PCR - 1/21 (4,7%)
IgG + 4/24 (16,6%)	 0.49
IgG- 2/21 (9,5%)
IgM + 2/21 (9,5%)	 0.64
IgM- 3/24 (12,5%)
IgA+ 2/24 (8,3%)	 0.54
IgA- 1/21 (4,7%)

Conclusions: The presence of CP in the coronary atherosclerotic plaques of
patients with unstable angina did not identify a higher group of patients for
presenting adverse events in the follow-up. A positive serological (IgG, IgM,
IgA) result against CP was not related to a worse prognosis, either.
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P2207 Cytomegalovirus expression in specimens from
stable and unstable coronary lessions

M. Loukas 1 , M. Dabrowski 2 , A. Bartczak 3 , M. Kiedrowski 3 , M. Kamionek 3 ,

T. Wagner 3 , J. Waltenberger' . ' Ulm University Medical Center, Department of
Internal Medicine 1/, ULM, Germany; 2 Hospital Bielanski, Department of
Cardiology, Warsaw, Poland; 3 lnstitute of Rheumatology, Department of
Pathology, Warsaw, Poland

Background: Infection with human Cytomegalovirus (HCMV) has been re-
ported in several epidemiological studies to play an important role in the
pathogenesis of atherosclerosis. However, the frequency of HCMV detectable
in atherosclerotic plaques and the possible effect on the pathogenesis of
atherosclerosis remains to be established.
Materials and Methods: We examined 100 coronary atherosclerotic plaques
derived from postmortem examinations, and 40 atherectomized specimens
obtained via Directional Coronary Atherectomy (DCA) from coronary arteries
from patients clinically diagnosed with either stable (n=62, 44,3%) or unstable
angina (n=78, 55,7%). All specimens were analysed for the presence of HCMV
DNA sequences using Polymerase Chain Reaction. Furthermore each spec-
imen was stained with immunohistochemical methods using polyclonal and
monoclonal antibodies for the presence of CD4+, CD8+ T-lymphocytes as well
as for the detection of HCMV early antigen. Morphometrical analysis of each
atherosclerotic plaque was performed using the digital image analysis software
Lucia.
Results: HCMV was found to be present in 41 out of 140 specimens (29.28%)
included in our study. HCMV infected cells expressed a diffuse nuclear or an
apparent cytoplasmic staining corresponding to early or late stage of infection
respectively. From these 41 specimens, 32 were derived from unstable coro-
nary lesions (78.04%). This statistically significant difference was accompanied
by a three-fold increase in CD4+ and CD8+ T-lymphocyte infiltration in HCMV-
positive specimens compared with HCMV-negative ones.
Conclusions: In our study the presence of HCMV was considerably higher in
unstable plaques and may be the trigger for activating T lymphocytes, which are
proven to be one of the most important factors contributing to the progression
of atherosclerotic plaques and to the development of unstable coronary lesions.

P2208 Are fungi involved in atherosclerosis?

J-P. Elkaim', E. Moalic 2 , J. Mansourati I , L. Doucet 3 , P. Gouny ° , J-A. Barra°,
A-M. Le Flohic 2 , J-J. Blanc'. 'University Hospital of Brest, Cardiology Dept.,
Brest, France; 2 University Hospital of Brest, Department of Microbiology,
Brest, France; 3 University Hospital of Brest, Department of
Anatomo-Pathology, Brest, France; ° University Hospital of Brest,
Cardiovascular Surgery, Brest, France

Objectives: There is growing evidence of a relationship between some in-
fective agents (chlamydia pneumoniae and cytomegalovirus) and atheroscle-
rotic process. We sought to determine a similar implication between fungi and
atherosclerosis.
Methods: We studied atherosclerotic arterial fragments from 30 pts (24 M) un-
dergoing peripheral vascular surgery (aorta, carotid, femoral and iliac arteries)
and 30 fragments of non-atherosclerotic internal mammary arteries from pts
undergoing bypass surgery (27 M). In the mean time, aortic valve fragments
from 30 pts (16 M) undergoing valve replacement for aortic stenosis were ana-
lyzed. Each fragment was separated in 2 pieces: one for mycological analysis
and the other for direct microscopic examination and culture on specific medi-
ums. All fragments were manipulated with strict cautions in order to prevent any
external contamination.
Result: Ten arterial fragment cultures (16.6%) showed fungal growth: 9 frag-
ments originating from atherosclerotic lesions (9/30; 30%) and one from an in-
ternal mammary artery (1/30; 0.3%, p<0.05). Three fungal species were iden-
tified: Aspergillus, Cladosporium and Trichoderma. No correlation was found
between the presence of fungi and atherosclerosis risk factors. None of the
aortic valve fragments showed any fungal growth.
Conclusion: This study shows a significantly high affinity of some fungus
species to atherosclerotic arterial intima but no affinity to pathological aotic
valves or normal arteries. Further investigations are needed to clarify fungal
involvement in atheroscerotic process.

P2209 Infectious pathogen burden and atherosclerosis:
unstable atherosclerotic plaques contain T cells that
respond to Epstein Barr Virus

O.J. de Boer, P. Teeling, A.C. van der Wal, A.E. Becker. Academic Medical
Center, Cardiovascular Pathology, Amsterdam, Netherlands

Background: T cell activation is an essential feature in the chain of events
eventually leading to the development of acute coronary syndromes. Cytokines,
especially interferon-gamma secreted by Thl T cells are considered to have
plaque destabilizing properties. However, at present it is not clear which anti-
gens are responsible for this local activation of T lymphocytes. Several studies,
including those from our laboratory have shown that the common infectious
pathogen C.pneumoniae is able to activate T cells from human atherosclerotic
lesions. Seroepidemiological studies however have suggested that also other
pathogens may be involved. Therefore, we studied the possibility that Epstein
Barr Virus (EBV), another common pathogen could be involved also in local
intraplaque T cell activation
Methods: T cells were isolated from human carotid endartherectomy speci-
mens (n=11) and T cell lines were generated. B lymphocytes from the same
patients were transformed with EBV and cell lines generated. Proliferative re-
sponses of T cells using autologous EBV-B cells as antigen presenting cells
(APC) were measured by 3 H-thymidine incorporation. A stimulation index (SI)
> 3 was considered as a responding T cell line. The specificity was further an-
alyzed by inhibiting antibodies against MHC class I and II antigens. In addition,
the presence of EBV in atherosclerotic tissue (n=29) and normal vesselfrag-
ments (n=8) was analyzed by PCR.
Results: 4/11 patients showed a specific significant response against EBV
(mean SI= 15.2). This response was usually both partly MHC class I and II
restricted. PCR analysis showed EBV DNA in the plaques of 19/29 patients
(66%). EBV DNA was never present in normal vessels (0/8 specimens)
Conclusions: These results suggest that besides C.pneumoniae also the
common pathogen EBV may be involved in the local activation of T cells in
atherosclerotic plaques, an observation which is in line with the current con-
cept of the role of a "pathogen burden" in atherosclerotic disease.

P2210 Chlamydia pneumoniae induces monocyte migration
through extracellular matrix via EMMPRIN and matrix
metalloproteinase activation

R. Schmidt', V. Redecke 1 , Y. Breitfeld', C. DaCosta 2 , T. Miethke 2 ,

A. Schomig' , F-J. Neumann', A.E. May'. I Deutsches Herzzentrum, TU
Munchen, Munchen, Germany; 2Mikrobiologie & Hygiene, TU Munchen,
Munchen, Germany

Proteolytic activity of matrix metalloproteinases (MMP) is thought to promote
cell migration and the rupture of the atherosclerotic plaque. We have studied
the effects of Chlamydia pneumoniae (C.pn.) on the initiation of matrix de-
grading activity in monocytes with special regard to the role of the "Extracel-
lular MMP-Inducer" EMMPRIN. Infection of monocytic MonoMac6 cells or iso-
lated monocytes with C. pn. for 48 hours significantly enhanced the mRNA and
surface expression of the urokinase receptor (uPAR), membrane-type-1-MMP
(MT1-MMP) and of EMMPRIN [quantitative RT-PCR, flow cytometry]. Antibody-
crosslinking of EMMPRIN resulted in 2-fold baseline secretion of MMP-9 and
enhanced C.pn.-induced MMP-9 secretion by 2-fold indicating a central role
for EMMPRIN as a MMP inducer. C; pn. significantly enhanced the secretion
of soluble uPAR and uPA as welt as induced matrix degrading activity of the
two gelatinases MMP-2 and MMP-9 [ELISA, SDS-PAGE-zymography]. Trans-
migration of C.pn.-infected n onocytic cells through extracellular matrix compo-
nents ("matrigel") was maximally enhanced (comparable with PMA-stimulation)
and was inhibited by the MMP-inhibitor GM6001 (100%), recombinant TIMP-
1 (51%) or TIMP-2 (50%), but not by the non-inhibiting control peptide for
GM6001. Consistently, C. pn. stimulated monocytic cell migration through en-
dothelial cell monolayers (HUVEC). The LPS-inhibitor polymyxin B abrogated
LPS-induced matrigel invasion, but not C. pn.-induced cell invasion indicating,
that endotoxin did not play a major functional role for C.pn.-induced cell inva-
sion.
Conclusion: C.pn. induces monocytic matrix degradation and matrix invasion
via activation of a proteolytic cascade involving the plasminogen and MMP acti-
vation system. This activation pathway seems to be independent of chlamydial
LPS. These data indicate, that C.pn. may (1) promote monocyte recruitment
into the atherosclerotic plaque and (2) contribute to the development of car-
diovascular complications such as plaque rupture by the activation of matrix
degradation.
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P2211 Influenza infection exerts prominent inflammatory
and thrombotic effects on the atherosclerotic plaques
of apo E-deficient mice

M. Madjid 1 , S. Litovsky 1 , A. Akhtar 1 , P.R. Wyde 2 , S.W. Casscells' ,
M. Naghavi 1 . 'Center for Vulnerable Plaque Research, Unv. of Tex-Houston
and Tex Heart Ist., Houston, United States of America; 2Baylor College of
Medicine, Dept. of Mol. Virology & Microbiology, Houston, United States of
America

The role of infection in the development and complications of atherosclerosis
has been the focus of much attention. We have previously reported that in-
fluenza vaccination was associated with reduced risk of recurrent myocardial
infarction. Here, we report the effect of influenza A virus on the apo E -/- mouse,
an animal model of atherosclerosis.
Methods: Twenty-four apo E -/- mice over 24 months old were injected with 1
LD50 (lethal dose 50) of influenza A virus intranasally. Ten wild-type C57BL16
infected mice and 11 non-infected age-matched apo E -/- mice served as con-
trols. Animals were sacrificed 3, 5 and 10 days after inoculation. Multiple aortic
sections were studied histologically.
Results: The infected mice showed marked increase in intimal cellularity com-
pared to the non-infected apo E -I- mice. No aortic abnormalities were seen
in infected wild-type mice. Ten infected apo E -/- mice had a prominent suben-
dothelial infiltrate composed of a heterogeneous group of cells that stained pos-
itively for smooth muscle cell actin, F4/80 (macrophages) and CD3(T lympho-
cytes). Infected animals with the focal cellular infiltrate had clusters of platelets
in the lumen overlying the infiltrate. One case of subocclusive platelet aggrega-
tion and fibrin-rich thrombus was seen. Neither the subendothelial infiltrate nor
the large platelet clusters and thrombus were seen in the non-infected mice.

Conclusion: This study shows for the first time that influenza infection pro-
motes inflammation, growth, and thrombosis of atherosclerotic plaques. This
may prove useful as a model for studying the roles of infection and inflamma-
tion in atherogenesis.

NEUROHUMORAL CONTROL MECHANISMS IN HEALTH
AND DISEASE

P2212 Co-stimulation of different guanylyl-cyclase receptors
in healthy men

M. Komarek, R. Schindler, R. Steden, W. Kiowski, H.P. Brunner-La Rocca.
University Hospital, Cardiology, Zurich, Switzerland

Differences in the effects of natriuretic peptides (NP) are still poorly understood.
In particular, most of the known effects of both ANP and BNP are conducted
by stimulation of the guanylyl-cyclase type A receptor. However in contrast to
ANP, the effects of BNP are believed to be preserved in chronic heart failure.
Recent findings in experimental studies support the presence of a BNP-specific
receptor. We, therefore, investigated the haemodynamic effects of co-infusion
of ANP, BNP, and as a control CNP, in addition to submaximal local dosage
of ANP in the forearm vasculature of healthy subjects. Furthermore, in half of
the subjects infusions were maintained for 5 times half-lives of the peptides to
investigate if rapid desensitisation is present in humans.
Methods: In 11 healthy, male volunteers, arterial response to intra-arterial infu-
sion of ANP (60pmol/100ml forearm volume/min) to cause submaximal NPR-A
stimulation was measured. Then, co-infusion of either ANP, BNP or CNP in ran-
domised order was administered to assess additional vascular response. After
a washout period adjusted to the plasma half-live of the administered NP, ANP
was restarted, followed by co-infusion of one of the NP not yet infused. After a
further washout period, ANP was restarted, followed by co-infusion of the NP
not yet co-infused. In 6 of the subjects, infusion time was adjusted to plasma
half-lives of the peptides (5 times), and in 5, infusions were given for 5 minutes
each.
Results: ANP alone caused the expected vasodilation from 2.7±0.3 to
6.0±0.9 ml/min/100ml forearm volume (FAV; p<0.004). This response re-
mained unchanged in the group receiving short infusions (6.2±0.8 to 6.6±1.1
mi/min/100ml FAV), but was significantly reduced in the group receiving infu-
sions over a longer period of time (6.5±1.2 to 4.5±0.7, p<0.05; response dif-
ferent between groups p<0.05). Co-infusions of ANP, BNP, and CNP caused a

small additional vasodilation (mean 0.8±0.2 ml/100ml FAV/min, p<0.01). How-
ever, this additional vasodilation was identical in 3 groups, but blunted over time
in the group receiving long infusions.
Conclusions: There seems to be rapid desensitisation of the guanylyl-cyclase
type A receptor. Although our data do not support the presence of a BNP-
specific receptor, the lack of additional response to stimulation of the type B
receptor by CNP does not exclude it. Furthermore, the vasodilatory capacity
through stimulation of guanylyl-cyclase receptors seems to be limited, irrespec-
tively if one or more than one type of these receptors is stimulated.

P2213 ANP but not CNP modifies forearm vascular tone in
CHF

M. Schmitt', A.J.M. Broadley 2 , P. Gunaruwan', J.S.W. Taylor', L. Lee',
J.C. Cockcroft', A. Struthers 3 , M.P. Frenneaux' . ' Wales Heart Research
Institute, Department of Cardiology, Cardiff, United Kingdom; 2 Wales Heart
Research Institute, Department of Cardiology, Cardiff, United Kingdom;
3 Wales Heart Research Institute, Cardiology Dept., Cardiff, United Kingdom

Background: Previous in vitro studies comparing the vascular effects of atrial
natriuretic peptide (ANP) and c-type natriuretic peptide (CNP) in animal vessels
indicated that arteries are the major site of action for ANP whilst CNP acts
mainly on veins. We recently demonstrated that ANP causes marked forearm
venodilation in healthy controls. In this study we compared the effects of ANP
and CNP on forearm blood flow (FBF) and venous capacitance in subjects with
chronic heart failure (CHF).
Methods: We infused incremental doses (0.05µg/min, 0.5µg/min, 1µg/min) of
ANP (n=13) or CNP (n=7) into the brachial artery of 20 subjects with CHF (NY-
HAII/III). Changes in baseline forearm venous volume, compliance and tone
were assessed in all patients using radionuclide plethysmography. In brief;
Following radiolabelling of red cells, venous pressure/volume relations (PVR)
were constructed by obstructing venous outflow in a stepwise manner for 1
minute. During each 1-minute interval a dynamic picture of the forearm was
recorded using a gamma camera. Vascular volume was plotted against oc-
cluding cuff pressure. Forearm blood flow was measured in 11 subjects (ANP;
n=5/CNP; n=6) using strain gauge plethysmography. Natriuretic peptide (NP)
(20 subjects) levels and cGMP (15 subjects) production were measured by
radio-immuno assay.
Results: (mean±SEM). NP levels in the venous effluent of the infused
arm increased from 95±17pg/ml to 251±40pg/ml (ANP 1µg/min) and from
10±1pg/ml to 1253±49pg/ml (CNP 1µg/min); P<0.01 for both. ANP infusion
caused a modest increase in FBF from 2.6±0.3ml/100ml forearm volume (fv)
to 3.9±0.9ml/100ml fv; P=0.1. This was associated with an increase in cGMP
from 7.2±1.3pg/ml to 25±5.6pg/ml.; P=0.01). CNP infusion did not change
FBF; 2.6±0.4ml/100ml fv to 2.9±0.2ml/100ml fv; P=NS, despite a modest in-
crease in cGMP from 10.3±lpg/ml to 15.4±4pg/ml; P=0.2. However, whilst
ANP infusion caused a dose-dependent parallel upward shift of the PVR (re-
flecting venodilation) associated with an increase in forearm venous volume
(2%; P=0.2, 5%; P<0.01 and 14%; P<0.001), CNP had no significant effects
on forearm venous volume (-2%, 1%,7%, P=NS for all).
Conclusion: ANP but not CNP modifies venous capacitance in CHF.
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IP22141 The angiotensin II response to an acute exercise
stimulus and the angiotensin converting enzyme
genotype

A. Jones 1, J. sencers", S. Hurret", J. Goldstone", P.Gohlke 3,

S. Humphries 2, H. Montgomery 2. 1University College London, London,
United Kingdom; 2 University College London UK, London, United Kingdom;
3University of Kiel, Kiel; Germany

Background: The angiotensin converting enzyme (ACE) insertion/deletion
(I/O) polymorphism is associated with resting ACE activity such that 00>10>11.
The 0 allele is strongly associated with increased exercise-induced left ven
tricular hypertrophy (LVH) and cardiovascular risk. We therefore examined the
relation between ACE genotype, exercise, circulating ACE and Angiotensin II.
Methods: Seventeen (900, 811) healthy, male (22.9±1.9 years, 178.6±2.8 cm,
71.9±2.2kg) participants who performed 20 minutes of exercise on a fixed er
gometer at 70% of V02 max. Venous samples were taken at rest, immediately
after exercise and 40 minutes post-exercise and plasma extracted. ACE as
says were analyzed by a fluorometric method using Z-Phe-His-Leu as sub
strate. Angiotensin II samples were drawn into chilled tubes containing a renin
inhibitor with plasma and shock frozen in liquid nitrogen. Paired t-tests exam
ined the whole-group change in ACE and Angiotensin II with ANOVA for geno
type differences. All figures: mean±sem, ACE activity (nmol His/Leu/ml/min),
Angiotensin II (pg/ml plasma).
Results: Baseline ACE activity was significantly different (p<0.001) between
the II (24.9±1.8), and DO subjects (45.5±2). The whole-group increase in ACE
activity with exercise (5.7±0.7) was significant (p<0.001), with the difference in
ACE between II (29.9±2.1 and 27.2±2.1) and DO (51.8±3 and 48.6±2.3) sub
jects persisting (p<0.001) for both immediate and 40mins post-exercise. Base
line Angiotensin II was no different between genotypes (2.8±1.2 and 2.6±1.5,
DO and II respectively, p=0.9). Angiotensin II levels rose significantly (27.6±2.7,
p<0.001), but were no different between genotypes immediately post-exercise
(25.6±2.9 and 33.9± 5.3 for DO and II SUbjects, p=0.2). However, there was
a significant difference 40 minutes after exercise (increased 19.2±4.6, and
6.2±1.6 for DO and II respectively, p=0.03).
Conclusions: This is the first report that DO subjects demonstrate a greater
rise in Angiotensin II at 40min post-exercise than II subjects. This may reflect
increased levels of circulating ACE persisting after exercise. The hypertrophic
and vasoconstricting action of Angiotensin II may thus facilitate the increased
LVH in DO subjects with exercise.

IP2215 I Norepinephrine release is reduced in cardiac tissue
of diabetic patients

C. Burgdorf 1 , O. Richardt 2, T.Kurz 2, R. T61g2, A. N6tzold 3 , E.G. Kraatz 3 ,

H.H. Sievers 3, G. Richardt 1. 1UniversiUitsklinikum, Medizinische Klinik II,
LUbeck, Germany; 2 Universitetskiinikum, Medizinische Klinik II, LUbeck,
Germany; 3 Universitiitsklinikum, Klinik fOrHerzchirurgie, LDbeck, Germany

Background: Cardiac sympathetic nerve activity has substantial pathophysi
ologic and prognostic implications in heart diseases. We therefore sought to
relate patient characteristics to norepinephrine release in specimens of atrial
tissue obtained during bypass surgery.
Methods: Norepinephrine release was determined in incubated human atrial
tissue under baseline conditions as well as during electrical field stimulation (5
min, 5 V, 4 Hz) and was measured by high performance liquid chromatography
with electrochemical detection.
Results: Stimulation-induced norepinephrine release was reduced byapprox
imately 25% in atrial tissue from diabetics (n = 19) as compared to nondiabet
ics (n = 43) (46 ± 5 vs. 62 ± 4 pmol/g; p < 0.05), whereas baseline release
did not differ (14 ± 2 vs. 17 ± 2 pmol/g). Conversely, neither baseline nor
stimulation-induced norepinephrine release was altered in patients with arterial
hypertension (n = 40) compared to those without respective attribute (n = 22)
(baseline norepinephrine 16 ± 2 vs. 17 ± 2 pmol/g and stimulation-induced
norepinephrine 54 ± 4 vs. 62 ± 5 pmol/g). Analysis of cardiac function and
norepinephrine release in 56 patients revealed a positive correlation of base
line release and preoperative left ventricular ejection fraction (r = 0.32, P <
0.05), while stimulation-induced release was not correlated with ejection frac
tion (r = 0.22). Finally, no correlation was found between age and cardiac nore
pinephrine release (baseline and stimulation-induced norepinephrine release
each r = 0.02, n = 62).
Conclusions: In atrial tissue of diabetic patients stimulation-induced nore
pinephrine release from sympathetic nerve endings is reduced and this may
contribute to sympathetic neuropathy. Furthermore, patients with impaired car
diac function had reduced norepinephrine release probably due to depletion of
transmitter stores. Other characteristics such as age or arterial hypertension
were not related to altered norepinephrine release.

IP2216! Enhanced vasoconstriction in chronic heart failure: a
potential consequence of increased ET-1 and failed
natriuretic peptide counter-regulation

M. Yousufuddin 1, W. Sharnim-, M. Flather 2, M. Henein 2, T. Mohieddine 2,

M. Amrani 2, A J S. Coats 2. 1Cleveland Clinic Foundation, Cardiology
Departement (F-25), Cleveland, United States of America; 2 National Heart
and Lung Institute, Department of Clinical Cardiology, London, United
Kingdom

Background: Peripheral vasoconstriction is increased during exercise as is
neurohumoral actovation as part of compensatory and counter-regulatory
mechanisms in patients with chronic heart failure (CHF).
Objectives: Toassess brachial artery (BA) reactivity in association with plasma
levels of endothelin-1 (ET-1) and cardiac natriuretic peptides - atrial (ANP) and
brain (BNP)natriuretic peptide, in response to graded increment in exercise in
tensity to determine the balance between major compensatory mechanisms.
Methods: Fifteen-men aged 56.7±8 (Mean±SO)years with NYHA class I-IV
CHF and LV ejection fraction < 35% (radionuclide),cardiac index 1.5±0.22
UM2/min, mean pulmonary capillary wedge pressure 21.0±9.3mm Hg were
studied. Using high-resolution (3-11MHz linear array transducer)ultrasound
(SONOS 5500, Hewlette Packard, USA)technique with a resolution capabil
ity of 0.1mm, we measured BA diameter at rest and within 90 seconds after
leg exercise (arm held non-active) to determine BA reactiVity in response to
submaximal (SME)and maximal (ME) exercise. Cardiopulmonary exercise test
ing was performed to determine peak 02 consumption (V02)using breath-by
breath gas analysis (AMIS 2000, Denmark). SME was defined as 80% of the
subjects's ME capacity as measured by recent exercise testing prior to study.
ME was terminated after the subject has reached a state of exhaustion, which
was performed after an interval of 60-90min to allow recovery from SME. Ve
nous blood samples were obtained at baseline and peak SME and ME testing
for the measurement of lactate, ET-1 (Biotrak ET-1 ELISA System, Amersham,
England)ANP and BNP(immunometric assay,Shionara, France).
Results: V02 increased from 18.1±5.5 to 22.3±7.3 ml/kg/min(P=0.002) and
blood lactate from 1.88±0.36 to 2.5±0.58mmol/L(P<0.0001) with increment
from SME to ME. BA showed a graded decrease in its diameter, inferred as an
increase in constriction (calculated as % change in diameter from baseline)from
6.1±4.7% to 7.2±4.6% (P=0.004)with increment in exercise intensity. Plasma
levels of ET-1 (2.06±0.60 to 2.5±0.61 pmol/L;P=0.0001 )showed a similar incre
ment but ANP (47.1±37.8 to 38.4±28.4pmol/L;P=0.16)and BNP (28.4±24.1 to
31.3±27.3pmol/L;P=0.15)levels demonstrated initial increase with no further
rise with increase in exercise intensity.
Conclusion: Incremental BA constriction and plasma ET-1 levels with graded
increase in exercise suggest an exaggerated vasoconstrictor state in CHF. Lack
of appropraite rise in plasma levels of ANP and BNP indicate an insufficient
counter-regulation.

CONGENITAL HEART DISEASE, RIGHT HEART AND
MISCELLANEOUS

! P22171 Aberrant tendinous chords with tethering of tricuspid
leaflets: an unknown congenital anomaly causing
severe tricuspid r~gOrgitation in adults

R. Kobza, E. Oechslin, O.J. KW-{R. Jenni. University Hospital, Cardiology,
Zurich, Switzerland

Background: We describe a novel mechanism of tricuspid regurgitation in
adults due to tethering of the tricuspid valve leaflets by aberrant tendinous
chords.
Methods: The last 13'500 consecutive echocardiographic studies from our fa
cility were reviewed to identify patients with severe tricuspid regurgitation. Teth
ering was defined as aberrant tendinous chords to one or more tricuspid valve
leaflets resulting in incomplete coaptation and tricuspid regurgitation.
Results: Ten patients (5 maie and 5 female, mean age = 38 years, range = 12 
73 years) with aberrant tendinous chords tethering one or more tricuspid valve
leaflets were identified. One or more of each of the tricuspid valve leaflets were
found to be affected. Tethering was the only mechanism of tricuspid regurgita
tion in three patients, whereas it was associated with short primary tendinous
chords (i.e. with normal insertion at the leaflet tip) in seven patients. Six patients
had associated congenital heart disease (atrial septal defect, congenitally cor
rected I-transposition of the great arteries, d-transposition of the great arteries,
situs inversus with congenitally corrected d-transposition of the great arteries
and two patients with pulmonary stenosis).
Conclusions: Tethering of the tricuspid valve leaflets due to aberrant tendinous
chords is a distinct and previously unrecognised cause of tricuspid regurgitation
in adults. This anomaly is frequently associated with short non-aberrant tendi
nous chords. Awareness of this mechanism of tricuspid regurgitation is of high
clinical relevance and must be taken into consideration during reconstructive
surgery of the tricuspid valve.
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P2218 Unicuspid, bicuspid and quadricuspid aortic valves
diagnosed by transoesophageal echocardiography

B. Schneider, R. Bauer 2 , E. Schlemminger 3 , H-H. Sievers ° .
'Stadt.Krankenhaus Sud, Klinik fur Kardiologie, Lubeck, Germany, - ZAllg.
Krankenhaus St. Georg, II. Medizinische Abteilung, Hamburg, Germany; 3Alig.
Krankenhaus St. Georg, Herzchirurgische Abteilung, Hamburg, Germany;
4 Universitatsklinikum, Klinik fur Herzchirurgie, Lubeck, Germany

Background: The bicuspid aortic valve (BAV) is the most frequent congenital
malformation of the heart, whereas unicuspid (UAV) and quadricuspid aortic
valves (QAV) are very rare. Incidence and associated lesions in patients un-
dergoing TEE have not been well described.
Methods and Results: Over a 10-year period, 4827 adult patients were stud-
ied by TEE and prior TIE. QAV was present in 3 patients (0.06%). 1 patient
(age 32) with associated ventricular septal defect had 4 equal valve cusps and
showed normal QAV function. The second patient (age 59) with associated fi-
bromuscular subaortic stenosis had 1 small and 3 large cusps with grade IV
aortic regurgitation. A third patient (age 46) with isolated QAV had 4 unequal
cusps with grade II aortic regurgitation. No QAV had evidence of stenosis or
endocarditis. BAV was diagnosed in 38 patients (0.8%, 8f, 30m, mean age 48
y) and was regurgitant (n=17), stenotic (n=2), both stenotic and regurgitant
(n=12) or showed normal BAV function (n=7). Associated lesions were: aortic
valve (n=5) or mitral valve prolapse (n=1), aortic aneurysm/ dissection (n=3),
mitral valve aneurysm (n=5), and subvalvular aortic stenosis, sinus of Valsalva
aneurysm, aortic coarctation or aortic arch atresia (1 patient each). Infective
endocarditis was present in 11 patients (active n=9, remote n=2, only BAV n=5,
BAV and/ or mitral valve n=6). Diagnosis of UAV was made in 1 patient (age 45)
with pure aortic regurgitation of grade IV caused by high leaflet redundancy with
leaflet prolapse and associated endocarditis. There was no stenosis in this uni-
commissural valve. 1 UAV, 1 QAV and 19 BAV patients underwent aortic valve
replacement with surgical confirmation of the valve morphology and associ-
ated lesions. The incidence of congenitally abnormal valves in TEE patients
compares well with the figures reported in the literature for autopsy series.
Conclusion: QAV is rare, in case of unequal cusps regurgitant, and occurs
alone or in association with other congenital abnormalities. BAV is found more
frequently, may be stenotic and/or regurgitant and is prone to infective endo-
carditis. Associated lesions in BAV patients may be congenital but frequently
are acquired. UAV is extremely rare and may present in adults with pure aortic
regurgitation without stenosis.

P2219 Preparticipation cardiovascular athletic screening
examination using echocardiography in 6610 children
and adolescents: a 12 years' experience

C. Dellos 1 , H. Bilianou 1 , E. Adamopoulou 1 , M. Zairis 2 , E. Challi
 Foussas 1 . ' Tzanio Hospital, Cardiology Dept., Piraeus, Greece; 2Piraeus,

Greece

Background: Preparticipation Cardiovascular
Screening Examination (P.C.S.E.) is considered mandatory for the safe train-
ing of young athletes for the prevention of sudden death as well for the early
diagnosis of cardiac abnormalities that require limited athletes' participation,
medical or interventional treatment, follow-up and chemoprophylaxis. During
the last 12 years we examined an exceptionally high number of children and
adolescents for P.C.S.E. The aim of the study was to estimate the incidence
and the type of cardiac abnormalities ir1 young athletes and to evaluate the
contribution of the echocardiography to that purpose.
Methods: We examined 6610 children and adolescents (5-19 yrs, mean 11)
without known cardiac disease. A detailed medical history, physical examina-
tion, electrocardiogram and an echocardiogram were performed from the same
physician.
Results: Two hundred and thirty participants (3.5%) demonstrated cardiac ab-
normalities: 70 (1.1%) aortic valve diseases (bileaflet AV, regurgitation, steno-
sis), 57 (0.6%) shunts (ASD, VSD, PDA), 82 (1.2%) mitral valve prolapse, 12
(0.2%) pulmonary valve stenosis, 5 (0.08%) WPW, 1 hypertrophic cardiomy-
opathy, 1 dilated cardiomyopathy, 1 coarctation of the aorta and 1 primary pul-
monary hypertension.
Conclusion: 1) A significant number of children and adolescents demonstrate
major cardiac abnormalities statistically considerably greater than the one that
it is referred to incidents of congenital heart disease during birth. 2) Low in-
cidents of hypertrophic cardiomyopathy (major cause of sudden death during
training) and of mitral valve prolapse highlights the fact that the echocardio-
graphic findings of these abnormalities appear progressively until adulthood
and the non discovery during childhood or adolescence does not exclude them.
3) echocardiography contributes to its maximum in diagnosis of cardiac abnor-
malities in athletes under the precondition that a detailed medical history and a
careful interpretation of ECG precedes and special care is taken to avoid false
positive results of the test which are the major problem of the overusage of the
method.

P2220 Effects of different training protocols on right
ventricular myocardial function in competitive
athletes: a tissue Doppler study

A. D'Andreal, P. Casol, S. Severinol, B. Liccardo 2 , B. Sarubbi 2 ,

G. Tagliamonte 2 , G. Cice 2 , R. Calabrb 2 . ' Ospedale Vincenzo Monaldi,
Cardiology Dept., Naples, Italy, 2Second University of Naples, Cardiology
Dept., Naples, Italy

Hemodynamic overload due to long-term physical training involves both left
(LV) and right (RV) ventricular chamber, inducing changes in cardiac structure
globally described as "athletes heart". Although standard Doppler echocardio-
graphy has been widely used to distinct athlete's heart from pathologic LV hy-
pertrophy, few reports have described the RV myocardial adaptation to exten-
sive physical exercise. Aim of the study was therefore to analyze the different
involvement of RV myocardial function in LV hypertrophy induced by either en-
durance or strength training in top level athletes.
Methods: Standard Doppler echo and pulsed Tissue Doppler (TD) of mitral and
tricuspid annulus were performed in 36 competitive endurance athletes (long-
distance swimmers) (ATE) and in 28 strength-trained athletes (short-distance
swimmers) (ATS). By use of TD, the following parameters of myocardial function
were assessed: systolic peak velocities (Sm), pre-contraction time, contraction
time, early (Em) and late (Am) diastolic velocities, Em/Am ratio, relaxation time.
Results: the two groups were comparable for age and sex, but ATS at rest
showed higher heart rate, systolic blood pressure, and body surface area. LV
mass index and fractional shortening did not significantly differ between the
2 groups. However, ATS showed increased sum of wall thickness (septum +
posterior wall) (p<0.001) and relative wall thickness, while LV stroke volume
and both LV and RV end-diastolic diameters (p<0.001) were greater in ATE.
All transmitral and transtricuspid Doppler indexes were higher in ATE, with in-
creased E/A ratios. TD analysis showed in ATE higher Sm, Em and Em/Am
ratio as well as longer relaxation time both at mitral and at tricuspid annulus
level. Distinct multiple linear regression models evidenced independent posi-
tive association between RV peak Em velocity and LV end-diastolic diameter
(beta: 0.75; p < 0.0001) in ATE, and independent direct correlation of RV peak
Sm velocity with sum of wall thickness (beta: 0.62; p < 0.001) and LV end-
systolic stress in ATS. Conclusions: Early diastolic RV myocardial function is
positively influenced by preload increase in ATE, while increased afterload and
LV wall thickness seem to induce mainly an enhancement of regional RV sys-
tolic function in ATS.

P2221 Assessment of systolic right ventricular function by
Doppler tissue imaging of the tricuspid annulus

D. Tuller, M. Steiner, M. Kabok, C. Seiler. Swiss Cardiovascular Center Bern,
Cardiology, Bern, Switzerland

Background: Peak systolic velocity obtained by Doppler Tissue Imaging (DTI)
of the mitral annulus has been shown to correlate with systolic left ventricular
function. The intention of our study was to assess whether such a relation exists
between the peak systolic velocity of the tricuspid annulus and systolic right
ventricular function.
Method: We examinded 225 patients (pts) divided in three groups (group 1: 95
pts without cardiovascular disease; group 2: 59 pts with impaired right ventricu-
lar function: group 3 71 pts with impaired left ventricular function or pulmonary
hypertension but normal right ventricular function) by transthoracic echocar-
diography. The mean value of three methods to determine right ventricular
ejection fraction (monoplane Simpson's method; biplane pyramidal approxima-
tion; monoplane ellipsoid approximation) was used as reference for systolic
right ventricular function (RVEF). Tricuspid annular velocities were recorded by
pulsed wave DTI at the lateral tricuspid annulus.
Results: RVEF was significantly lower in group 2 (38±14%) in comparison to
group 1 (67±6%) and 3 (67±6%) as expected from the inclusion criteria. Left
ventricular ejection fraction values in group 2 (46±17%) and group 3 (53±15%)
were less than in the control group 1 (68±4%; p<0.001). Peak systolic velocity
at the lateral tricuspid annulus (TVLAT) differed in the three groups. TVLAT was
significantly lower in group 2 than in group 1 and 3 (9.8±2.4 cm/s vs. 15.6±2.5
cm/s and 14.6±3.9 cm/s; p<0.001). Linear regression analysis showed a corre-
lation between TVLAT and RVEF (R=0.57; p<0.0001). A cut-off value of TVLAT
<12.5 cm/s has a sensitivity of 85%, a specifity of 80% and a positive predictive
value of 58% to detect an RVEF<55%. The negative predictive value of the test
(TVLAT <12.5cm/s) is 94%.
Conclusion: Diminished peak systolic velocity of the lateral tricuspid annulus
obtained by pulsed wave DTI can be used as a marker for impaired systolic
right ventricular function possibly regardless of systolic left ventricular function.
A peak systolic velocity of the lateral tricuspid annulus of >12.5cm/s accurately
predicts normal right ventricular function.
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I P2222 I Clinical studies of right ventricular wall motion by
pulse-wave Doppler tissue imaging in patients with
coronary artery disease

L.L. Cheng, X.H. Shu, X. Shen. Zhongshan Hospital, Fudan University;
Department of Cardiology, Shanghai, China

Objectives: The right ventricular (RV) wall motion by pulse-wave Doppler tis
sue imaging (PW-DTI) in patients with coronary artery disease has not yet been
well investigated. The aim of this study was to evaluate RV wall motion qual
itatively and quantitatively by PW-DTI, and its clinical significance. Methods:
The study population included 32 consecutive patients who underwent coro
nary angiography. Based on the conronary lesions, patients were devided into
three groups. Group A consisted of 11 patients with normal coronary arteries.
Group B included 15 patients with right coronary narrowing. Group C com
prised 6 patients with normal right coronary arteries and stenotic left coronary
arteries. Volume sampling of PW-DTI was placed at the basal, middle and api
cal segment of the RV free wall in the apical 4-chamber view.The peak systolic
velocity (Vs), the systolic velocity integral (VTI-S), the early peak diastolic ve
locity (Ve), the late peak diastolic velocity (Va), the the onset of early diastolic
wave (Q-E), the time interval from the onset of QRS wave of the ECG to the
peak diastolic velocity (Q-E)was determined. Results: (1) In the middle seg
ment of the RV free wall, Q-E and Q-Ep in Group B were significantly longer
than those in Group A (p=0.001, p=0.049 respectively). In the apical segment
of the RV wall, Q-E in Group B was significantly longer than that in Group A as
well (p=0.048). (2) In the basal segment of the RV wall, Q-E in Group C was
significantly longer than that in Group A (p=0.02). In the middle segment of the
RV free wall, Q-E and Q-Ep in Group C were significantly longer than those
in Group A (p=0.01, p=0.04 respectively). (3) In the middle segment of the RV
wall, S-VTI in Group B was significantly lower than that in Group C (p=0.018).
In the apical segment of the RV wall, Vs in Group B was significantly lower
than that in Group C (p=0.03). (4) No significant difference of Ve and Va were
found in each segment among all groups (all p>0.05). Conclusions: Our find
ings demonstrate that the prolongation of Q-E and Q-Ep in the middle segment
of the RV free wall indicates coronary narrowinq, and the decrease of S-VTI
in the middle segment of the RV free wall or the lowering of Vs In the apical
segment of the RV free wall indicates right coronary stenosis. PW-DTI is a new
noninvasive method to detect coronary artery disease.

I P2223 I Evidence for significant ischaemic right ventricular
dysfunction during dobutamine stress
echocardiography

CA O'Sullivan, C. Daly, A. Duncan, W. Li, M. Henein. Royal Brompton
Hospital, Cardiac Dept., London, United Kingdom

Background: In clinical practice the concern is always focused on the effect of
coronary artery disease on the left ventricle, even during stress.
Aim: To assess right ventricular (RV) behaviour in addition to that of the left
ventricle during stress echocardiography in order to identify markers of dys
function that may contribute to the patient symptoms.
Subjects: We studied 33 patients (mean age 58±5 years, 30 males) with triple
vessel coronary artery disease using the conventional dobutamine stress Echo
cardiography protocol starting with 5~g/kg/min with similar incremental doses
every 3 minutes for up to eight stages. RV function was assessed from M-mode
recording of the free wall amplitude of motion and spectral Tissue Doppler (TD)
for its systolic and diastolic velocities. RV filling velocities were also measured
from the pulsed wave Doppler recordings. The findings were compared with
those from 15 control subjects (mean age 58±11 years).
Results: At rest- Right ventricular size was normal, inlet diameter <3.5 em,
and free wall amplitude, shortening and lengthening velocities not different from
controls. RV filling velocities were slightly reduced in patients but E/A ratio was
maintained.
At peak stress: RV free wall amplitude failed to increase compared to controls
(2.3±0.6 vs 3.0±0.5 cm, p<0.001. The peak TD systolic velocity increased as
in controls suggesting maintained RV inotropic function. In contrast to normal
behaviour, early TD diastolic velocity failed to increase (11.0±4.0 vs 14±3.5
cm/s, p<O.001) and 8/33 patients developed significant post ejection short
ening (P<0.001). This contributed to the fall in RV E/A ratio from 1.1±O.3 to
O.76±0.4, p<0.001.
Conclusion: In patients with multivessel coronary artery disease, the right ven
tricular free wall may demonstrates ischaemic disturbances, similar to those
seen on the ieft side with stress. This may contribute to patient's symptoms
and exercise intolerance known in coronary artery disease.
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IP2224 I Anatomical changes of right heart after percutaneous
atrial septal defect closure with Amplatzer device

A. Carcagnl, L. Maiello, F. Marsico, D. Parenti, M. Piras, S. Salvaderi,
P. Presbitero. istituto Clinico Humanitas, Interventional Cardiology, Razzano,
Italy

Background: Percutaneous atrial septal defect (ASD) closure with Amplatzer
septal occluder (ASO) device is a safe and effective technique in reducing left to
right shunt. However, the response of the adult's right heart after device closure
is incompletely understood. The aim of this study is to evaluate the right heart
response to ASD device closure in an adult population at 6 months.
Methods and Results: Between May 1999 and September 2001, 36 adult pa
tients (21 female) with a mean age of 44.6+15.1 years (range 26 to 84) had a
percutaneous ASD closure with ASO-device. A trans-thoracic (TIE) echocar
diography evaluation was done at 24 hours and at 6 months after procedure.
Right ventricle outflow diameter (RVOTD), right ventricle inlet diameter (RVID),
right atrium width (RAW) and right atrium length (RAL) were measured
The mean ASD diameter was 14.4+7.2 mm and mean ASO-device size was
19.8+ 8.2 mm. ASO-device was implanted successfully in 94.4% (34/36) of
patients. A residual shunt of 3 mm was shown in only one patient. The TIE was
performed in all patients in whom ASO device was deployed successfully. Mean
RAL and mean RVOTD reached significant reduction at six months compared
with TIE post-procedural measurements (53.1+6.5 vs 48.5+ 5.2 rnrn, p <0.005
and 41.2+ 6.7 vs 35+5.1mm, p<O.005 respectively). Mean RVID size showed a
trend toward shortening without reaching significance at six months (44.2+ 4.3
vs 42.6+4.5 mm, p: 0.056). Mean RAW did not change significantly (46.4+4.5
vs 44.9+ 5.1 mm, p: 0.08).
Conclusions: After percutaneous ASD closure device RAL and RVOTD had a
significant reduction at six month. However, morphology of the right heart did
not return completely to normal suggesting an impaired ability of the right heart
to remodel after prolonged volume overload in these older patients.

I P222S1 Acute changes in right ventricular wall deformation
after transcatheter atrial septal defect closure. An
ultrasound strain and strain rate study

T. Kukulski 1, P. Banaszak 2 , J. Bialkowski", M. Szkutnik ", A. Duszanska "
Z. Kalarus 1. 1Silesian Center for Heart Diseases, 1st Dept. of Cardiology,
Zabrze, Poland; 2Silesian Center for Heart Diseases, Department of
Paediatric Cardiology, Zebrze, Poland

Background: The assessment of right ventricular (RV) function by conven
tional echocardiography is still not satisfactory. Strain and strain rate imaging
are the new techniques for quantitation of regional myocardial function for both
left and right ventricles.
Purpose: To verify a hypothesis that strain and strain rate indices can identify
the local changes in wall deformation due to the acute volume unloading of the
right ventricle.
Methods: 15 consecutive pts with ASD t.1I (defect size:1.3± 0.6cm),aged 7
68 years(33±22;7M,8F) referred for transcatheter septal closure were scanned
within 24 h hours before and after closure procedure using conventional Mmode
(RVDD/RVDS) and Doppler (Ao VTI, Pulm VTI) imaging. Additionally high
frame rate Colour Tissue Velocity data were acquired in apical 4ch view and
analyzed off-line (Speqle®)to derive longitudinal systolic strain rate (SR sys),
maximal strain (S max) and systolic-velocity (V sys)for the RV free wall, sep
tum and LV lateral wall. T paired. tist was used to compare the measurements
before and after closure.
Results: The mean heart rate was 81±18 before procedure and 78±16 af
ter closure (p-ns), Within 24 h after procedure we observed significant reduc
tion in RV diameter (RVDS:2.6±0.5 vs 2.3±0.2 cm, p=0.02; RVDD:3.0±0.6
vs 2.5±0.2cm, p=0.01) and pulmonary flow (PulmVTI: 22.0±8.0 vs 15.7±2.8,
p=0.03. Longitudinal S max measured at medial part of the Rv wall decreased
significantly (36±10% vs 28±9%, p=0.001), however SR sys and Vsys re
mained stable (2.0±0.4 1/s vs 2.0±O.7 1/s, ns and 9.0±2.6 cm/s vs 9.8±2.3
cm/s, ns respectively). After the closure of septal defect regional function
among septal and LV lateral segments remained unchanged.
Conclusions: Strain and strain imaging is a feasible method to quantitate lon
gitudinal RV wall regional function. In this clinical model of acute RV volume
reduction strain measurements reflect the changes in deformation induced by
volume unloading of the RV. Strain rate indices are less volume dependent
and may better characterize contractile conditions of the right ventricular my
ocardium.
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P2226 Intracardiac and intraluminal echocardiography:
standard approaches and clinical benefit

T. Bartell, T. Konorza 2 , G. Caspari 2 , S. Muller 3 , R. Erbel t . t University
Essen, Dept. of Cardiology, Essen, Germany; 2 University Essen, Dept. of
Cardiology, Essen, Germany; 3 University Innsbruck, Dept. of Cardiology,
Innsbruck, Austria

Background: In some clinical scenarios, transoesophageal echocardiogra-
phy (TEE) have limitations. This study sought to test whether intracardiac
and intraluminal echocardiography (ICLE) including two-dimensional, M-mode,
and Doppler analysis with a miniaturised, multiple-frequency transducer tipped
catheter is suitable to guide catheter interventions.
Method: ICLE was employed in 10 animals using 6 standard approaches. In
12 patients undergoing device closure of patent foramina ovalia (PFO) (n = 6)
or atrial septal defects (ASD) (n = 3), or aortic stent implantation in DeBakey
type III dissection (n = 3), interventional procedures were guided by ICLE and,
for comparison, also by TEE.
Results: Standard approaches to the atria
and the abdominal aorta are introduced: 1 —
transvenous imaging of the abdominal aorta;
2 - transatrial imaging of the interatrial sep-
tum, the atria, the pulmonary veins, and the
ventricles. ICLE was found to be helpful for
guiding specific interventional procedures,
especially device closure of atrial septal de-
fects and patent foramina ovalia. In compari-
son with the conventional TEE-guidance, the
technique reduces fluoroscopy time: 6.5 min.
vs. 8.9 min., p < 0.0011. In contrast to the
examinations by use of TEE, neither general 1 - ultrasound cath., 2 -
anesthesia nor sedation was required using closure-device.
ICLE. After aortic stent implantation, flow in
the false lumen of the abdominal aorta was demonstrated being brought to a
standstill. ICLE also helps to effectively protect side branches originating close
to the stent. Complications did not occur.
Conclusions: ICLE adds to conventional TEE and promises to become a clini-
cal alternative for guiding interventional procedures. With the patient in a supine
position, ICLE is better tolerated than TEE.

P2227 Potential value of intracardiac echocardiography
during invasive electrophysiologic procedures

R. Citro 1 , V. Ducceschi 1 , A. Salustri 2 , M. Galderisi 3 , M. Santoro',
G. Bottiglieri 1 , L. Petraglia 1 , G. Gregorio l . ' San Luca Hospital, Department
of Cardiology, Vallo della Lucania, Italy; 2S. Pertini Hospital, Echocardiography
Laboratory, Rome, Italy; 3Federico II University, Division of Emergency
Medicine, Naples, Italy

Background and aim of the study: Interventional electrophysiology often re-
quires accurate identification of cardiac anatomical structures in order to im-
prove radiofrequency catheter ablation (RFCA) results. Aim of our study was
to test the usefulness of intracardiac echocardiography (ICE) to guide RFCA
procedures.
Populations and methods: We selected 10 patients (6 males; mean age 64+8
years) with frequent episodes of paroxysmal atrial fibrillation or flutter (7 pts) or
left sided accessory pathways (3 pts) candidate to RFCA procedures. ICE was
performed via left femoral or right internal jugular vein with a 9F-9MHz me-
chanical echo catheter with a rotating ultrasound trasducer (Ultra-ICE Boston
Scientific).
Results: ICE was feasible in all patients without complications. Echocardio-
graphic images were evaluated on-line by an experienced cardiologist and pre-
sented to the electrophysiologist in order to properly guide the interventional
procedure. ICE allowed identification and location of the following anatomi-
cal structures: venae cavae orifices, right atrial appendage, crista terminalis,
fossa ovalis, Koch triangle, tricuspid annulus. In particular, in patients submit-
ted to atrial flutter and/or fibrillation ablation procedures, continuity of the cavo-
tricuspidal isthmus and the intercaval lesions was confirmed. One of the major
advantages of ICE was the possibility to monitor and guide transeptal puncture
and to identify pulmonary veins orifices in order to allow a precise mapping
of atrial fibrillation triggering foci. Finally, proper electrocatheter adherence to
the endocardium before ablation and formation of microbubble or coagulum
and pericardial effusion during ablation were easily verified. ICE guided RFCA
procedures resulted in a reduced radiations exposure time for both patient and
operator (13±6 min vs 21±7 min, p<0,05, when compared to a similar matched
group of patients who underwent only fluoroscopy guided procedures).
Conclusions: ICE during interventional electrophysiologic studies is feasible
and safe. It allows a comprehensive visualization of cardiac structures that
can not be precisely identified by fluoroscopy. ICE guided RFCA represents
a promising technique that makes interventional procedures potentially safer
and more effective.

P2228 Usefulness of a personal ultrasound imager at the
outpatient cardiology clinic

E.C. Vourvouri, D. Poldermans, A.FL Schinkel, F.B. Sozzi, M.A. Bountioukos,
H. Karvounis, J.J. Bax, J.R.TC. Roelandt. Cardiology Department,
Thoraxcenter, Erasmus Medical Center, Rotterdam, Netherlands

Background: Recently, small personal ultrasound imagers (PUI) with excellent
imaging performance became available. These devices can be integrated in the
physical cardiovascular examination.
Aim: To determine the diagnostic performance and cost-effectiveness of a new
PUI (OptiGoTM, Philips Medical Systems) at the cardiology outpatient clinic,
using a standard high-end ultrasound system (SE) as a reference.
Methods: 213 new patients (mean age 53 ± 17, 167 male) referred to the
cardiology outpatient clinic were enrolled in the study. All patients underwent
an examination with the PUI and subsequently a complete echocardiographic
study with a SE by a second investigator blinded to the results of the other.
The diagnosis of the PUI was compared to the clinical diagnosis/question of
the referring physician. Cardiovascular findings were divided into abnormalities
of major and minor significance. Major findings were considered those who
led to further diagnostic evaluation or alter the prognosis or the therapeutic
management of the patient. Unsuspected significant findings were noted and
all PUI data were compared with those obtained with the SE.
Results: The PUI was able to answer/confirm the requested clinical ques-
tion/diagnosis in 198/213 (93%) patients. In the remaining 7% of the patients
a SE examination did not add any further information and a transoesophageal
study was regarded as necessary for the evaluation of cardiac source of em-
bolism. A further hemodynamic assessment with the Doppler feature was re-
garded as useful in 29 (13,6%) patients. The agreement between the two de-
vices for the detection of major abnormalities was 97%, kappa=0,92. The PUI
missed major abnormalities in 4 (1,8%) patients. 7 out of 57 patients (12,2%)
diagnosed normal with the PUI showed minor abnormalities with the SE. 75
of 124 (60%) major abnormal findings detected with the PUI were additional
and unsuspected findings. The negative predictive value of the PUI in identify-
ing patients with significant abnormalities was 98% and the positive predictive
value 96%. As the clinical question could be answered with the use of the PUI
in 93% of the patients, a further echo analysis with the SE could have been
avoided in 75,6% of patients.
Conclusion: Echocardiographic assessment of new patients with a PUI at the
outpatient clinic of the cardiology department can lead to instant diagnosis and
to detection of unsuspected significant findings. This can lead to an improve-
ment of the health care service in terms of better patient's care and of cost
savings.

P2229 Comparison between echocardiographic studies
made with new portable devices and conventional
echocardiographic studies

J. Quiles, M.A. Garcia-Fernandez, P. Avanzas, R. Rosas, M. Martinez,
M. Moreno, J. Bermejo, A. Sanchez. HGU Gregorio Marandn, Cardiology
department, Madrid, Spain

Background and objectives: New miniaturized echocardiographic devices
are actually available. Previous studies show an improvement in the detec-
tion of important cardiovascular pathology compared with physical examina-
tion, however, its diagnostic accuracy in comparison with the results obtained
using a high level echocardiographic platform is still not kwnown. The purpose
of this study is to compare the result of examinations made with these devices,
and the results obtained in the echocardiography laboratory, in order to add
evidence to similar recent studies.
Methods: Two hun-
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Results: We did not found The number of diagnoses with the handheld device (HD)
statistical differences estimat- and standard study are shown and also the statistical

ing the global and regional 	 significance.

left ventricular systolic func-
tion, the presence of pericardial effusion and ventricular chamber enlargement.
The device however failed detecting left ventricular hypertrophy, left atrial en-
largement and the presence and severity of regurgitation, underestimating its
degree. Conclusions: Although its limitations due to the characteristics of the
device, when used by cardiologists trained in echocardiography it can be useful,
providing important information, however a significative number of diagnoses
are missed.
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P2230 Significance of leucocyte count changes during
stress echocardiography

M. Deljanin Ilic 1 , S. Ilic 2 , P. Milosavljevic 2 , Lj. Nikolic 1 , D. Marinkovic 2 ,

B. I lic 2 . ' Institute of Cardiology, Echo Lab, Niska Banja, Yugoslavia; 21nStitute
of Cardiology, Clinical Cardiology, Niska Banja, Yugoslavia

The aim of this study was to assess whether positive exercise stress echocar-
diography (ESE) uncovered presence of acute inflammation and whether tran-
sient, stress induced myocardial ischemia (m.i.) accelerated inflamatory pro-
cess.
Methods: In the study group of 48 patients (32 male and 16 female; mean age
59.3 ± 5.3 years) with known or suspected coronary artery disease submax-
imal or symptom limited bicycle ESE was performed. ESE identified ischemia
by the occurrence of wall motion abnormality (WMA) with stress - positive ESE.
In all patients before and after ESE wall motion score (WMS) was calculated.
At baseline and after ESE, in all pts total and differential white blood cell count
(WBCC) were measured.
Results: During ESE 28 (58.3%) patients had new, transient WMA, while 20
(41.7%) pts were without ischemia. Baseline values of total WBCC and neu-
trophil count were significantly higher in patients with positive compared to
those with negative ESE (P<0.05 and P<0.05). After ESE in patients with
stress induced WMA value of total WBCC increased significantly (from 7.8 ±
2.6 to 9.2 ± 2.3 x 109/L, P<0.05) as well as the value of neutrophil count
(P<0.05). In patients without stress induced WMA, during ESE total WBCC
slightly changed (from 6.3 ± 1.9 to 5.9 ± 2.1 x 109/L, NS) as well as neu-
trophil count (NS). After ESE the difference in total WBCC and neutrophil count
between patients with positive and patients with negative ESE become more
pronounced (P<0.001 and P <0.001). In patients with positive ESE and in-
creased WMS less or equal 3, total WBCC increased by 15.3% and by 32.7%
in patients with increased WMS > 3 compared to baseline values.
Conclusion: Our results suggest that an acute inflammatory process may be
present in patients with positive ESE and that stress induced m.i. accelerated
inflammation which is demonstrated throughout significant increased in leu-
cocite and neutrophil count.

P2231 Diagnostic precordial cardiac ultrasound: any effect
of somatic DNA in humans?

N. Vesentini, L. Venneri, M. Cipollini, M. Pianelli, C. Kusmic, E. Pasanisi,
R. Barsacchi, E. Picano. Institute of Clinical Physiology, PISA, Italy

Background: In vitro studies show DNA damage in cells exposed to ultrasound
in the frequency and power range of current cardiac diagnostic use. These
effects Background: In vitro studies show DNA damage in cells exposed to
ultrasound in the frequency and power range of current cardiac diagnostic use.
These effects can be magnified by high mechanical index imaging amplifying
cavitation phenomena underlying DNA damage. Comet assay is a sensitive
method to detect DNA damage.
Aim: to assess the effects of diagnostic cardiac ultrasound on DNA of circulat-
ing lymphocytes.
Methods: 14 patients (7 males, age= 65 ± 9 years) referred for a diagnostic
echocardiogram were scanned under standardized imaging conditions (Agilent
Philips Sonos 5500, S3 1.6/3.2 MHz transducer, 2D imaging mode, harmonic
fusion, Mechanical Index=1.6, total imaging time=30 minutes). Peripheral blood
samples for Comet assay were obtained before (baseline), after 30' ultrasound
scanning (ultrasound on), and 30' following the end of the exposure (ultrasound
off). Comet assay was scored from 1 (= mild damage) to 4 (= severe damage).
100 lymphocytes were assessed for each stage in each patient, and the global
Comet score per patient was the sum of individual cell scores.
Results: Comet damage score was 19±10,3 (mean±SEM) at baseline,
27.1±7.7 with ultrasound on and 29.6±14.7 with ultrasound off. Number of
damaged cells (any Comet score) was 10±5 at baseline, 12.5±4 with ultra-
sound on and 14.9±6 with ultrasound off.
Conclusion: At frequency, power and exposure duration commonly employed
in clinical practice, diagnostic cardiac ultrasound does not usually induce a sig-
nificant DNA damage in circulating lymphocytes, even when aggressive imag-
ing with high mechanical index is utilized.

P2232 The effect of coronary angioplasty on left atrial
mechanical functions

M.K. Erol, E. Bozkurt, M. Yilmaz, M. Acikel, Y. Gurlertop, A. Borekci,
H. Senocak. Ataturk University, Cardiology Dept., Erzurum, Turkey

Background: Left ventricular stroke volume is considered to be composed of
the left atrial (LA) passive emptying volume, active emptying volume and con-
duit volume. In the initiation of left ventricular dysfunction, a redistribution of left
atrial reservoir, conduit and booster functions is a potentially important adapta-
tion mechanism to maintain cardiac output. The aim of this study was to assess
the effect of coronary angioplasty on left atrial mechanical functions.
Methods: Left atrial maximal (LAVmax), minimal (LAVmin) and at the onset
of systole (LAVp) volumes were measured just before and after 24 hours pro-
cedure according to the biplane modified-Simpson method in 20 patients (14
male, 6 female; mean age 51.2±2.7 years) undergoing successfully coronary
angioplasty. And following LA emptying functions were calculated: LA passive
emptying volume = LAVmax - LAVp, LA passive emptying fraction = LA passive
emptying volume/LAVmax, Conduit volume =Left ventricular stroke volume-
(LAVmax- LAVmin), LA active emptying volume = LAVp- LAVmin, LA active
emptying fraction = LA active emptying volume/LAVp, LA total emptying vol-
ume = (LAVmax -LAVmin), LA total emptying fraction = LA total emptying vol-
ume/LAVmax.
Results: Coronary angioplasty was applied to left anterior descending artery
in 6 patients, left circumflex artery in 8 patients and right coronary artery
in 6 patients. LAVmax (18.4±6.7 vs 18.5±6.1 cm3/m2 ), LAVmin (7.7±3.2 vs
7.7±2.8 cm3/m2 ) and LAVp (14.4±5.9 vs 13.5± 5.9 cm3/m2 ) were not sig-
nificantly different before and after procedure (p>0.05). LA passive emptying
volume (3.99±1.26 vs 5.01±1.33 cm3/m2 ; p<0.05) and passive emptying frac-
tion (0.23±0.06 vs 0.30±0.12%; p<0.05) increased significantly after coronary
angioplasty. A decrease was found in LA active emptying volume (6.75±3.06
vs 5.84±3.95 cm3/m2 ) active emptying fraction (0.46±0.10 vs 0.38±0.28%)
and conduit volume (15.06±9.96 vs 11.60±6.46, p=0.08)) after procedure,
but the differences were not statistically significant. LA total emptying volume
(10.74±3.68 vs 10.86±3.89 cm3/m2 ) and total emptying fraction (0.58±0.07 vs
0.59±0.09%) were found similar after procedure (p>0.05).
Conclusion: The results of this study suggest that coronary angioplasty led to
an increase in left atrial passive emptying functions, but a decrease conduit and
active emptying functions, and thus total emptying functions remained steadily.
And it indicates that coronary angioplasty reverse compensatory redistribution
of LA function in patients with coronary artery disease.

P2233 Low reproducibility of two-dimensional
echocardiographic image plane positioning

J. A. van der Heide, H.F.J Mannaerts, G. Valocik, O. Kamp, C.A. Visser. VU
Medical Center, Cardiology, Amsterdam, Netherlands

Background In two-dimensional echocardiography, image plane positioning
based on anatomical landmarks may not always be reproducible because of
random image plane positioning error. At serial examinations, different parts of
the left ventricle might be sampled.
Methods Twenty subjects (12 myocardial infarction and 1 mitral valve prolaps
patient, and 7 healthy volunteers) underwent transthoracic three-dimensional
echocardiography using the TomTec Freehand ® method. Off-line, 2-, 3- and 4-
chamber views (CV) were reconstructed based on anatomical landmarks, and
angles between image planes measured (see figure). These "virtual examina-
tions" were repeated after 3 weeks.
Results For values and intra- and interobservervariation of alpha (the angle
between the 2- and 4-CV), beta (2- and 3- CV) and gamma (3- and 4- CV), see
table.

Alpha Beta Gamma

Angle 79,1± 10,3 66,6 t 8,2 33,7 f 6,6
Intra-observervariation -3,2 f 4,3 4,8 f 4,6 -1,5 ± 3,9
Inter-observervariation -1,1 f 11,9 5,5 f 11,2 -5,2 ± 8,7

values expressed as mean f 1 SD, in degrees

Conclusions Based on anatomical landmarks, numerous similar echocardio-
graphic cross-sections can be obtained, however with low reproducibility. This
may lead to changes in image plane positioning at serial examinations, sam-
pling of different parts of the left ventricle, and to inconsistencies in wall motion
analysis and two-dimensional volume measurements.
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P2234 Three-dimensional aortic flow profiles after aortic
valve replacement

S. Mottl-Linkl, I. Wolfe, M. Hastenteufel 2 , H.P. Meinzer 2 , C.F. Vahl 1 , R. De
Simone', S. Hagl 1 . 'University Heidelberg, Cardiac Surgery, Heidelberg,
Germany,, 2Deutsches Krebsforschungszentrum, Div. Medical and Biological
Informatic, Heidelberg, Germany

Background/Objectives: Three-dimensional (3D) echocardiographic recon-
struction can provide dynamic 3D images of intracardiac color flow. Fluid dy-
namic characteristics of the valve are known to be related to complications
such as haemolysis, valve thrombosis, thromboembolic events, calcification
and prosthetic valve endocarditis. The aim of the present study was to visualize
turbulent stress during systole downstream of the aortic valve and to compare
normal and artificial aortic flow profiles.
Methods: Transesophageal echocardiography was performed intraoperatively
in patients with normal aortic flow (n=15) and after aortic valve replacement
with different types of prostheses (n=20). 3D flow visualization was obtained
by the EchoAnalyzer software with improved orientation and angle correction
which was developed by our institutions.
Results: Normal aortic flow showed a nearly parabolic profile with peaks
slightly laterally displaced from the center. Typical downstream flow profiles
could be visualized in artificial aortic valves. For example Star-Edwards showed
a pattern with negative velocities in the centre surrounded by high positive ve-
locities (like a king's crown). In Medtronic Hall negative and positive velocities
were divided approximately along the diameter (like a diadem). Downstream of
St. Jude Medical two high velocity peaks were separated by a nearly linear gap
along the diameter (like a bishop's mitra).
Conclusion: 3D reconstruction opens new perspectives for non-invasive diag-
nosis of prosthetic valve function since it discloses complex flow patterns in
patients. Up to now measurements of flow profiles could only be achieved in
in-vitro experiments.

NOVEL APPROACHES IN MYOCARDIAL SCINTIGRAPHY

P2235 In vivo monitoring of the fate of transplanted
indium-111-labeled endothelial progenitor cells in a
rat model of myocardial infarction

A. Aicher', W. Brenner', M. Zuhayra 2 , C. BadorffI, S. Massoudi 2 ,

E. Henze 2 , A.M. Zeiher 1 , S. Dimmeler' . 'University of Frankfurt, Molecular
Cardiology, Frankfurt Germany, 2 University of Kiel, Dept of Nuclear Medicine
Kiel, Germany

Endothelial progenitor cells (EPCs) can contribute to neovascularization of is-
chemic heart tissue. Infusion of ex vivo cultivated EPCs was shown to im-
prove vascularization and left ventricular function after myocardial ischemia. At
present, the fate of transplanted EPCs has been monitored by DiLDL-labeling
or viral infection with GFP or LacZ. However, both techniques are limited by the
need to sacrifice the animal, which precludes its use in humans. Therefore, we
investigated whether radioactive labeling with Indium-111 is a possible tool to
monitor the distribution and the homing of EPCs in vivo.
Human EPCs were isolated out of peripheral blood and were characterized
by the expression of endothelial marker proteins (KDR, VE-cadherin, eNOS).
After 3 days of culture, EPCs were detached and radioactively labeled with
Indium-111-oxin (10 MBq/10(6) EPCs in 1 ml EBM medium without supple-
ments). EPCs incorporated about 79±2% of the applied radioactivity. Control
experiments confirmed that the viability of the EPCs was not affected by the
labeling procedure.
After removal of the free radioactivity by centrifugation, EPCs were injected
in sham-operated or infarcted athymic immunodeficient nude rats and scinti-
graphic images of the animals were acquired using a gamma camera. Images
were continuously obtained over the first hour and repeated at 24 h, 48 h, and
96 h after injection. Then, the animals were sacrificed and specific radioactivity
was measured in different tissues. 24 h to 96 h after i.v. injection, the majority
of EPCs was localized in the spleen and liver. After 96 hours, only 1.01±0.29%
of the radioactivity was detected in the heart of sham operated animals. The
ratio of specific radioactivity in heart to peripheral muscle tissue was 1.05±0.16
in sham-operated animals. Following the induction of myocardial infarction by
ligation of the LAD, this ratio increased to 1.69±0.39. Similar findings were ob-
tained when radioactive EPCs were injected directly into the left ventricle: the
heart to muscle radioactivity ratio increased from 1.6 in sham-operated animals
to 4.0, when EPCs were infused 24 hours after infarction.
Conclusion: Radioactive labeling with indium-1 11 is a feasible method to de-
tect the fate of transplanted progenitor cells in vivo, which could also be appli-
cable to the sequential clinical monitoring of cell therapy. Initial results suggest
that only a minor portion of total EPCs are detected in the myocardium under
basal condition, whereas myocardial infarction profoundly increased cardiac
homing of EPCs.

P2236 Effect of coronary revascularization on myocardial
perfusion, function and wall thickness as assessed
by quantitative gated SPECT

S. Hida, T. Chikamori, Y. Usui, H. Yanagisawa, T. Hatano, T. Morishima,
H. lino, A. Yamashina. Tokyo Medical University, Second Department of
Internal Medicine, Tokyo, Japan

The development of quantitative gated SPECT (QGS) enables the assess-
ment of LV perfusion, function and wall thickness by a single examination.
Accordingly, OGS was applied to assess the benefit of coronary revascular-
ization in patients with CAD; 120 of those patients were evaluated before and 6
months after elective coronary revascularization. With coronary revasculariza-
tion, a significant improvement was observed in global EF (49±12 to 52±12%;
p<0.001). In 187 revascularized segments, reversibility score (0.8±0.6 to
0.2±0.4; p<0.0001), rest defect score (0.8±0.8 to 0.5±0.6; P<0.0001), wall
motion asynergic score (1.1±0.9 to 0.8±0.8; p<0.0001), and end-diastolic wall
thickness (8.1±1.3 to 8.6±1.5; p<0.025) improved significantly. Even in 101
non-revascularized segments, reversibility score (0.3±0.5 to 0.1±0.3; p>0.01),
wall motion asynergic score (0.8±0.9 to 0.5±0.8; p<0.0001) and end-diastolic
wall thickness (8.0±1.3 to 8.5±1.6; p<0.001) also improved significantly. In 43
of these non-revascularized segments, in which the improvement of LV wall mo-
tion was detected, the incidence of >90% stenosis (22/43 vs 15/58; p<0.01)
and collateral circulation (34/43 vs 15/58; p<0.0001) were higher than in 58
segments in which no improvement of LV wall motion was observed. These
results indicate that improvement in myocardial ischemia, hibernation and LV
function with coronary revascularization can be assessed in detail by applying
QGS. In particular, the beneficial effects were demonstrated even in the non-
revascularized segments through good collateral circulation in which blood flow
was improved by revascularization.

P2237 Reduced cardiac sympathetic innervation contributes
to elevated proinflammatory cytokines levels in
patients with congestive heart failure

F.I. Parthenakis r , A.P. Patrianakos 1 , V.K. Prassopoulos 2 ,

E.A. Papadimitriou 1 , S.I. Koukouraki 2 , N.S. Karkavitsas 2 , P.E. Vardas 3 .

I Heraklion University Hospital, Cardiology Dept., Heraklion, Crete, Greece;
2Heraklion University Hospital, Radiology Dept., Heraklion, Greece;
3Heraklion University Hospital, Cardiology, Heraklion, Greece

Background: In heart failure (HF) both plasma and myocardial tissue levels
of cytokines are increased. Experimental animal studies showed that cytokines
production might be regulated in part, by sympathetic nervous system (SNS)
stimulation of cardiac beta-adrenergic receptors. The cardiac response to sym-
pathetic stimulation is impaired in HF and this may contribute to elevated levels
of circulating cytokines. The cardiac fixation of 123-Metaiodobenzylguanidine
(MIBG) a norepinephrine analogue, was developed to visualize sympathetic in-
nervation, has the potential to mirror the whole myocardial adrenergic pathway
disintegrity and has been found to be reduced in HF.
Objectives: We evaluated the relationship between MIBG cardiac uptake and
circulating levels of pro-inflammatory cytokines in patients with idiopathic di-
lated cardiomyopathy (IDC).
Methods: Thirty-seven patients (7 women, mean age 54 ±11,3 y) with angio-
graphically proven IDC, NYHA class II-III, with Left Ventricular ejection fraction
(LVEF) 31,1 + 8,1%, underwent a planar MIBG study and early (10 min) and
late (4 hour) heart to mediastinum uptake ratio and washout rate were cal-
culated. Twenty age-matched normal (N) individuals who served as a control
group underwent the same procedure. Blood sampling of all patients with IDC
for circulating plasma levels of Interleukin -1(IL-1), Interleukin-6(IL-6), TNF-a
and its soluble receptors sTNFr1 and sTNFr2 were measured by immunoassay.
None of study pts were on beta-blockers or suffered from diabetes mellitus.
Results: The IDC group had significantly reduced MIBG uptake values at 10
min (1,6 ±1.15 vs 1,91 ±0,08, p<0,001) and 4 hrs (1,48 ± 0,17 vs 1,84 ±0,12,
p<0,001) and increased WO (7 ± 4%vs 3 ±3%, p<0,005), compared to the
control group. Univariate analysis showed that in the patients' group early and
late MIBG uptake correlated significantly with NYHA class(r=-0,70,p<0,001
and r=-0,63, p<0,001), LVEF (r=-0,38,p=0,05 and r= -0,34 p=0,01), IL-1 (r=-
0,53, p=0,01 and r=-0,50, p=0,01) and sTNFr2 (r=-0,70, p=0,001 and p=-0,61,
p=0,001) respectively.Multivariate regression analysis revealed that MIBG at 4
hours was independently associated with sTNFr2 (p=0,01).
Conclusions: The reduced cardiac sympathetic innervation in CHF is related
to elevated circulating IL-1 and sTNFr2 levels. The impaired response to in-
creased sympathetic stimulation in CHF may be accompanied by a chronic
inflammation state, which further leads to a vicious cycle and cardiac function
deterioration.
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P2238 Calculation of normal limits of left ventricular ejection
fraction and volumes using gated SPECT: the
influence of isotope, gender and body habitus

P. McGlinchey', K. Ashfield 2 , W. McNair 2 , N.P.S. Campbell 2 . 'Belfast, United
Kingdom; 2Royal Victoria Hospital, Regional Medical Cardiology Centre,
Belfast, United Kingdom

Introduction: Single photon emission computerised tomography (SPECT) with
201T1 or 99mTc agents has an important role in patients with coronary artery
disease(CAD). Gated SPECT provides data on left ventricular (LV) function,
including LV ejection fraction (LVEF), LV end-systolic (LVESV) and LV end-
diastolic volumes (LVEDV).
There is incomplete information on the role of influencing factors on gated
SPECT, with few studies examining normal populations. The role of body habi-
tus on LV functional measurements is observational, with higher LVEFs and
smaller volumes noted in smaller hearts. Higher LVEFs have been noted in
women.
The objectives of this study were to (1)determine normal values for LVEF in
men and women; (2)to determine if either tracer may be used to estimate LVEF;
(3) to determine if height, weight and gender impact on LVEF and (4) to de-
termine if the effect of gender on LVEF is due to differences in body habitus
between men and women.
Subjects: Subjects met the following criteria: (1) no past history of
CAD;(2)normal resting ECG;(3) normal stress test;(4) normal myocardial per-
fusion and wall motion on SPECT.
Results: 245 patients (106 men, 139 women, mean age 52.7 ± 9.2 years met
the entry criteria. The mean LVEF was 60.0 ± 9.5%.
Mean weight and height were higher in men (p<0.0005). The LVEF was smaller
in men (55.5% vs. 64.5%, p<0.0005). LVEDV and LVESV were higher in
men(p<0.0005).
Measurements of LV volumes and LVEF were similar when either isotope was
used.
LVEF correlated in a negative manner with weight(r- 0.360, p<0.0005) and
height (r= -0.512, p<0.0005). The relationship of LVEF with weight (r= -0.252,
p=0.003)and height existed only for women (r= -0.340, p<0.0005) Both LVEDV
and LVESV correlated with height and weight, again only in women (p<0.0005).
A derived equation connecting LVEF, weight and height in our female population
was: LVEF = (280 ± 74) x weight -0.1880 x height -1.1626
Conclusions 1. The normal mean LVEF in men is 55.5 ± 7.7% and 64.5 f
8.9% in women.
2. Either thallium or technetium tracers may be used measure LV function.
3. There is a negative relationship of both height and weight with LVEF This
relationship is present only in women. This relationship is probably explained by
differences in stature between men and women. A height of 1.68 m represents
the 90th centile in women but only the 20th centile in men. Similarly, a weight
of 80 kg is the 75th centile in women but only the 30th centile in men.
LVEF in women will be overestimated in women. This can be corrected for by
use of our formula.

P2239 Stress scintigraphy with dual isotope imaging can
accurately document ischaemic preconditioning

M. Koutelou 1 , A.A. Theodorakos 1 , VT. Tsapaki 1 , D.V. Cokkinos 2 . ' Onassis
Cardiac Surgery Center, Nuclear Medicine, Athens, Greece; 2Onassis Cardiac
Surgery Center, Cardiology, Athens, Greece

Background: Ischemic preconditioning (IP) induced by exercise (EX) has been
well documented by electrocardiography. We assessed the contribution of my-
ocardial scintigraphy, which can be expected to provide more quantitative infor-
mation.
Methods: Twenty one patients (pts) with angiographically proven coronary
artery disease (CAD), normal ventricular function and chronic stable angina un-
derwent two treadmill (TR) EX tests with tomographic perfusion studies, using
thallium-201 (TL) for the first study and tetrofosmin-Tc 99m (TET) for the sec-
ond 30-60 minutes later, followed by rest perfusion study using TET, 4 hours
later. Pts with a history of previous myocardial infarction, unstable angina or
previous CABG or PTCA were excluded. The first TR EX was symptom limited
and the second was terminated at the same time. TL and TET were injected at
the same EX time for both studies. The mean age was 64.1±9 years (19 male,
2 female). Three, two and single vessel disease were equally distributed. The
distribution of TL and TET uptake was analysed qualitatively as follows: ante-
rior, septal, apical, inferior and lateral segment. The images were graded on a
5-point scale 0 (no uptake) to 2 (definitely reduced) and 4 (normal). The score
was derived by summing the uptake of the segments. Also the tomographic im-
ages were analysed quantitatively (Bull's eye method), to yield total defect size.
Differences between the two TR EX tests were compared.
Results: Maximum ST depression did not differ significantly between 1st and
2nd study 2.2±1.04 vs 2.2±1.4 (NS); the time in seconds of onset of ischemic
changes was 282±152 vs 328±177 respectively (p=0.01) and the time of the
angina 228±94 vs 265±103 (p=0.01). The score of EX perfusion was 22±3 in
the 2nd study vs 17.5±5 (p=0.0001) and the total defect size was 14±5.9 vs
18±5.72 in the first (p<0.0001).

Conclusions: a. Exercise-induced IP can be documented by stress scintigra-
phy. b. The perfusion improvement in the second EX study is much greater than
that potentially attributable to differences of myocardial uptake between TI-201
and TET.

P2240 Relationship between extent of denervated viable
myocardium, electrophysiologic abnormalities and
outcome after acute myocardial infarction

M. Simoes' , P. Barthe1 2 , 1. Matsunari' , S. Nekolla , G. Schmidt 2 ,

M. Schwaiger', F.M. Bengel 1 . ' Technische Universitaet Muenchen,
Nuklearmedizinische Klinik, Munich, Germany; 2 Technische Universitaet
Muenchen, Erste Medizinishce Klinik, Munich, Germany

Objectives: This study aimed at investigating the correlation between sym-
pathetic denervation of viable myocardium in the risk area of AMI using
201TI/1231-MIBG scintigraphy, and the electrophysiologic (EP) disturbances
predisposing to ventricular arrhythmias. Methods: 67 consecutive post-AMI pa-
tients (58±11 y.o., 49 m, thrombolytic therapy: 28,4%, Primary PTCA/Stenting:
55,2%). Rest 201TI and 1231-MIBG SPECT were quantitatively analysed us-
ing polar maps. Scintigraphic defects were identified by using a threshold of
50% of the maximum pixel value. Mismatch area corresponding to viable but
denervated myocardium was obtained by the difference between defect sizes.
EP studies focused on the detection of 3 classes of abnormalities potentially
related to genesis of ventricular arrhythmias: 1. delayed depolarization, using
signal averaging EKG (QRS width, terminal RMS, terminal LAS); 2. delayed
repolarization, by rest EKG measurements (QTc interval, spatial QT disper-
sion); 3. imbalance of cardiac autonomic tone by heart rate variability analy-
sis in Holter. Frequency of ventricular premature couplets (VPCs), couplets,
salvos was also derived from Holter. Follow-up information was obtained by
mail/phone every 6 months.Results: The 201T1 and 1231-MIBG myocardial
scintigraphy defect sizes were respectively 14.3 ± 16.4% and 38.4 ± 22.2%,
resulting in a mismatch area of 25.8 ± 16.3%. The mismatch size was mildly,
but significantly correlated with prolonged repolarization process assessed by
QTc interval (p<0.001, R = 0.4) and with delayed depolarization evaluated by
RMS signal (p<0.01, R = 0.37). Follow-up period was 4.3 ± 1 years, and only 2
patients presented cardiac death (mismatch sizes of 47.4% and 36.9%). Con-
clusions: In pts after early agressive revascularization for AMI, the amount of
viable but denervated myocardium in the infarction area is correlated to slow
depolarisation and repolarisation processes that could contribute to the gene-
sis of late potentials. Despite these findings, the observed long-term prognosis
was excellent.

P2241 Effects of timing of functional recovery after
revascularization on rest 201TI SPECT accuracy in
patients with chronically occluded LAD

G. De Luca. "Federico II" University, Division of Cardiology, Naples, Italy

Introduction: Despite the growing interests on the revascularization (REV) of
patients with chronically occluded vessels (COV), few data have been pub-
lished about rest TL SPECT (TL) in predicting functional recovery (FR), and in
particular the effects of the timing of FR on its accuracy. We selected patients
with chronically occluded LAD since the major impact of LAD and anterior my-
ocardial territory on global left ventricular function and prognosis.
Methods and Materials: From.a consecutive series of patients undergoing
evaluation of myocardial viabiltty at our Institute, we selected patients (pts) un-
dergoing REV of chronic occluded LAD (> 1 month). Thus 27 pts(58±12 ys,
3 female) represented our final population. They underwent rest-redistribution
201TI SPECT and echocardiogram at rest before revascularization, at three
months (3M, all patients) and 1 year (12M, 18 patients) after revascularization.
Different cut-offs for images at rest were tested according to the outcome at 3
and 12 M.
Results: Regional FR was observed in 60/112 (53%) at 3M and in 50/73 (68%)
segments at 12M (p < 0.05 vs 3M). Regional WMSI changed from 1.99 ± 0.49
to 1.61 ± 0.5 at 3M (p < 0.001 vs baseline), to 1.42 ± 0.43 at 12M (p < 0.001
vs baseline; p < 0.01 vs 3M). Global ejection fraction improved from 40 ± 9%
to 45 ± 10% at 3M (p < 0.0001 vs baseline) to 48 ± 7 at 12M (p < 0.0001
vs baseline; p < 0.05 vs 3M). Among the different tested thresholds, 60% of
TI uptake conferred the best accuracy at 3M (69%) whereas 55% of TI uptake
conferred the best accuracy at 12M (66%).
Conclusions: Our study demonstrated that regional and global ventricular
functional recovery is only partially completed at 3M in comparison with 12M,
in patients with chronic occluded LAD undergoing revascularization. The ob-
served late functional recovery at 12M explained the better accuracy observed
for lower cut-offs at 12M in comparison with 3 M. Thus a cut-off of 55% in-
stead of 60% should be used to better predict long-term functional recovery
after revascularization of chronically occluded LAD.
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P2242 Recovery of left ventricular function by carvedilol is
associated with improvement of myocardial perfusion
in acute myocardial infarction

K. Fujii, S. Yamada, A. Takarada, T. Hayashi, H. Ueno, J. Shite, K. Yamashiro,
T. Kajiya. Himeji Cardiovascular Center, Cardiology, Himeji, Japan

Background and purpose: Carvedilol has been shown to reduce mortality and
ischemic events after acute myocardial infarction (AMI) through beta-blocking
and antioxidant actions, but the mechanism of beneficial effects is not fully elu-
cidated. We serially studied the effects of carvedilol on left ventricular function
as well as myocardial perfusion using Tc-99m tetrofosmin ECG-gated SPECT
(TF) in patients with AMI.
Methods: Forty-eight patients who underwent successful percutaneous coro-
nary intervention (PCI) for their first anterior AMI were recruited. A few days
after PCI, they were prospectively assigned into Carvedilol (N=24) and Control
(N=24) groups. Baseline TF was performed 10-14 days (sub-acute), and was
repeated 3 months (chronic) after the onset. Myocardial perfusion was evalu-
ated from ECG-gated end-diastolic polar map image. Myocardium was divided
into 17 segments for analysis of regional perfusion and segmental score was
graded by 5 degrees (0: normal - 4: defect). The total defect score (TDS) were
calculated as the sum of defect scores. Left ventricular ejection fraction (LVEF)
was obtained using automated quantitative method.
Results: Baseline characteristics were similar between Carvedilol and Control
(age: 60.4±10.6 vs. 61.5±9.9 years, CPK: 4998±2638 vs. 4890±2206 IU/L,
sub-acute TDS: 33.7±5.5 vs. 33.3±4.7, LVEF: 41.9±11.7 vs. 42.5±11.2%,
n.s.). Concomitant therapy, including aspirin, angiotensin-converting enzyme
inhibitors, nitrates and diuretics were similar in both groups. There was no car-
diac events (cardiac death or re-hospitalization) during the three months. At
chronic TF study, heart rate decreased (-6.3± 8.0 vs. +1.3±12.0/min, p=0.02),
LVEF improved (+7.7± 9.7 vs. +1.8±9.2%, p=0.04) and TDS decreased (-
2.7±4.7 vs. 0.0±4.3, p=0.03) in Carvedilol treatment group compared with
Control.
Conclusion: Carvedilol improves both LV function and myocardial perfusion
in AMI with reperfusion therapy. Beta-blocking action and vascular endothelial
protection through antioxidant action might be mechanisms for its beneficial
effects.

P2243 Accuracy of quantitative myocardial stress perfusion
imaging in the detection of coronary allograft
vasculopathy after heart transplant

A. Alessi 1 , R. Sara 2 , G. Cavenaghi 1 , E. Devotol, F. Turazza 3 , M. Frigerio 3 ,

O. Parodi 1 . f Institute of Clinical Physiology, CNR sect. of Milan, Niguarda
Hospital, Milan, Italy; 2Niguarda Hospital, Department of Oncohaematology,
Milano, Italy; 3 Niguarda Hospital, Department of Cardiology, Milano, Italy

Background and Objectives: Coronary allograft vasculopathy (CAV) is the
main factor that limits long-term survival after heart transplantation (HTx). We
evaluated the accuracy of 2 quantitative methods to assess flow maldistribu-
tion from myocardial perfusion single photon emission tomography (SPECT)
imaging.
Methods: 88 HTx recipients (mean age 51±12 yrs) underwent dipyridamole-
stress sestamibi imaging at a mean interval of 40 months from HTx. Stress and
rest images were quantitatively analyzed by 2 methods (01 and Q2) and com-
pared with a sex-matched normal database. The database was obtained from a
HTx population with one year post-HTx.SPECT, normal coronary angiography
and normal resting echocardiography, without rejection episodes. 01 analyzed
myocardial segments, matched to the coronary-tree distribution, in the bull's
eye map. The size of perfusion defects was expressed as percent of count
activity in a vascular territory and in the whole left ventricle. Q2 determined
the segmental distribution of radioactivity from short axis slices. The computer
expressed myocardial uptake of 16 segments in the apical, middle and basal
cardiac slices as percent of count activity with respect to maximum activity.
Data were also qualitatively (QL) evaluated by 16 segment analysis and a 4
point perfusion score. 01, 02 and QL analyses were compared with coronary
angiography; CAV was classified according to Gao et al.
Results: Q1 analysis showed a better accuracy than 02 and QL to identify
CAV, very high sensitivity and negative predictive value and a good specificity.
Accuracy of 01, 02 and QL analysis are shown in the table.

values in percent	 01	 02	 QL

Sensitivity 100 77 100
Specificity 83 60 57
Positive predictive value 50 25 29
Negative predictive value 100 94 100
Accuracy 85 63 64

Conclusions: Quantitative analysis of perfusion stress imaging, in conjunc-
tion with a normal database of HTx recipients, provides a good accuracy in
CAV detection, which favourably compares with previous SPECT or stress-
echocardiography studies. This approach seems appealing in risk stratification
and prediction of prognosis of HTx patients.

P2244 Non- invasive quantification of the total ischaemic
burden — correlation with clinical and angiographic
findings

M.J. Zellwegert, M. Weinbacherz, A. Zutter 2 , M. Gutmann 2 ,

J. Muller-Brand 3 , M.E. Pfisterer 2 . ' Basel, Switzerland; 2Basel University
Hospital, Cardiology Dept., Basel, Switzerland; 3Basel University Hospital,
Nuclear Medicine Dept., Basel, Switzerland

Background: Not only the presence/absence of myocardial ischemia, but also
the extent of the ischemic burden provides important information for clinical de-
cision making and prognosis. We tested the hypothesis that a simple ischemia
score derived from myocardial perfusion SPECT (MPS) in a large patient co-
hort reflects the severity of coronary artery disease and thus adds evidence for
clinical decision making.
Methods: 570 consecutive patients who underwent dual isotope (TI-201-
rest/Tc-99m sestamibi stress) MPS and subsequent coronary angiography
(cath) were evaluated. MPS was interpreted by visual scoring of perfusion im-
ages using a 20 segments' model and a scale of 0 to 4. Summed scores were
calculated by adding the 20 SPECT segment scores. A summed stress score
(SSS), summed rest score (SRS) and summed difference score (SDS=SSS-
SRS, [extent of ischemia]) were derived. A stenosis >74% on cath was consid-
ered significant. We then calculated receiver operating curves (ROC) to define
SDS, that best divided the pts in two groups of having relevant coronary artery
stenoses.
Results: ROC revealed an SDS of <3 and >=3 to be the best cutoff of having
small amount and relevant amount of ischemia, respectively. For results see
table.
Small versus relevant amount of ischemia

SDS<3 (200)	 SDS>=3 (370)	 p

Angina during test 58 (29%) 187 151%) <0.001
Ischemic ECG 31 (16%) 156(42%) <0.001
not vessels with >74% stenosis 0.9 ± 1.0 1.6 ± 1.0 <0.001
No significant stenosis 113(57%) 33(9%) <0.001
Triple vessel disease 22(11%) 91(25%) <0.001
LAD stenosis >74% 70 )35%( 240 (65%) <0.001
Proximal LAD stenosis >74% 29)15%) 107(29%) <0.001
Ejection fraction (by cath) 65 ± 14% 62 ± 13% 0.03

n=number

Conclusion: The extent of ischemia (SDS) is easily quantified by MPS and
is a good non-invasive predictor of the severity of coronary artery disease.
In contrast to other signs of ischemia such as angina and ST-changes, the
20-segment system allows localization and non-invasive quantification of the
ischemic burden which is important for clinical decision making.
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P2245 Predictors of CK-MB release in patients undergoing
percutaneous coronary intervention with stents and
GP llb/Illa inhibitors

A. Kini, P. Lee, C.A. Mitre, M. Kim, M.E. Duffy, M. Kamran, J. Suleman,
S.K. Sharma. Mount Sinai Medical Center, Cardiology Dept., New York, NY,
United States of America

Background: Coronary stent implantation, the main mode (up to 90%) of per-
cutaneous coronary intervention (PCI), is associated with higher CK-MB re-
lease (compared to balloon angioplasty), largely due to side branch closure
and distal micro and macro thromboembolism. GP Ilb/Ilia inhibitor (GPI) use
during stenting has been shown to decrease CK-MB release. Reliable predic-
tors of CK-MB release in the era of stenting and GPI have not been described.
Methods: We analyzed 1026 consecutive patients without myocardial infarc-
tion (MI) undergoing stenting, with normal baseline values of CK-MB, who re-
ceived GPI during PCI. Among these, 874 (85%) patients had normal CK-MB
release (<16 U/L) and 152 (15%) had CKMB elevation higher or equal to 16
U/L, with 1-3x normal in 11%, 3-5x normal in 2% and >5x normal in 2%. Sig-
nificant characteristics are shown in the table.
Results: Among the clinical and angiographic characteristics, specific type of
GPI, hypertension, diabetes mellitus, angina class, peripheral vascular dis-
ease, cerebro-vascular accident, previous MI, bypass surgery, vessel inter-
vened, ACC/AHA B2/C lesion, restenotic lesion, calcification, and dissection
were similar between the two groups. Multivariate predictors of CK-MB release:
age (p<0.008), female sex (p<0.04), LVEF (p=0.06), slow-flow (p<0.0001) and
side branch closure (p<0.0006).

Characteristics Normal CKMB (n=874) Elevated CKMB (n=152) p

Age (yrs) 64.8*11 68.1±11 0.001
Female sex (%) 30 40 0.01
Lesion length (mm) 12.4±6.1 14.4±13 0.003
Thrombus (%) 2.2 3.3 0.001
Side branch closure (%) 0.2 9.2 0.001
Slow flow 1%) 2 14.4 <0.0001

Conclusions: In the era of stent and GPI use during PCI, the incidence of
pen-procedural CK-MB elevation seems to be lower than historical controls of
stenting without GPI (up to 30%). Markers of diffuse atherosclerosis (such as
advanced age and long lesion) and procedural complications continue to be the
predictors of CK-MB release. Based on the above observation, a prospective
model was constructed for same day discharge (14-15 hours post PCI) after
angiographical successful stenting and 12-hour GPI infusion.

P2246 is clopidogrel inferior to ticlopidine in preventing
subacute stent thrombosis?

P. Wenaweser, M. Rotter, S. Windecker, C. Seiler, O.M. Hess, B. Meier,
F.R. Eberli. Swiss Cardiovascular Center Bern, Bern, Switzerland

Background: Platelet inhibition with aspirin and thienopyridines is essential
for prevention of subacute (>24 hours) stent thrombosis (ST). Ticlopidine and
clopidogrel have been shown to be similary effective in the prevention of ST
during the first 30 days. The purpose of the present study was to determine ST
in a retrospective analysis comparing ticlopidine and clopidogrel treatment.
Patients and methods: A total of 4453 patients were included in the present
analysis. In a first observation period from Nov. 1995 to Jan. 1999 (group 1,
n=1806 patients) aspirin 100mg/d plus ticlopidine 2x250mg/d (for 2 weeks)
was given, whereas in a second period from Feb. 1999 to Jan. 2002 (group
2, n=2647 patients) aspirin 100mg/d plus clopidogrel 75mg/d (for 4 weeks, af-
ter a loading dose of 300mg) was administered.
Results: Subacute ST was observed in 65 patients, 15 (0.83%) in group 1 and
50 (1.89%, p=0.003) in group 2. ST occurred after a mean of 8.7 days in group
1 and 22.3 days (p=0.04) in group 2, respectively. Late ST (>28 days) was
found only in clopidogrel- (n=17), but not in ticlopidine-treated (p=0.009) pa-
tients. 34% of all ST in group 2 occurred late (>28 days) after stent placement
(mean= 50.1 days, range 28-110 days). The only predictor for late ST was TIMI
flow 0 before PCI (p=0.04). Procedural data in patients with ST were similar in
those with ticlopidine- and clopidogrel-treated patients (stenosis severity before
and after intervention, lesion length, lesion type A-B-C, vessel diameter, stent
length, maximal inflation pressure, TIMI flow before and after intervention and
persistent dissection after stenting). The use of GPIIb/Ilia-antagonists and the
indication (acute infarction, unstable, stable angina) for percutaneous coronary
intervention (PCI) was comparable in the two groups with ST.
Conclusions: The rate of subacute ST was significantly lower in ticlopidine-
than clopidogrel-treated patients. Late ST (>28 days) only occurred in patients
receiving clopidogrel, especially in those with TIMI flow 0 prior to PCI. These
data suggest that clopidogrel is less effective in preventing subacute ST and
is associated with the phenomenon of late ST. Thus, patients after coronary

stenting should receive either ticlopidine or higher doses of clopidogrel for pre-
vention of ST.

P2247 How rapidly are platelets inhibited by a 300 mg
clopidogrel loading dose given at the time of
intervention compared to pretreatment

P.A. Gurbel, A.I. Malinin, M.J. Buczkowski, K.P. Callahan, V.L. Serebruany.
Sinai Hospital, Baltimore, United States of America

Background: The effect of a 300 mg loading dose of clopidogrel administered
in the catheterization laboratory at the time of coronary stenting versus pre-
treatment on the kinetics of platelet inhibition is unknown.
Methods: Patients undergoing elective stenting (n=103) were treated with ei-
ther 300 mg clopidogrel at the time of the procedure (TP) or at 3-6 (3-6 pre) or
24 hours (24 pre)prior to the prcedure. Platelet-rich plasma aggregation (PPA)
(5µ mol ADP), and flow cytometry of platelet receptors were serially performed.
All patients received 325mg aspirin and 75mg clopidogrel daily post procedure.
GP Ilb/Illa inhibitors were not used.
Results: PPA was most inhibited at 2 and 24 hours post-stenting by loading
24 hours prior to the procedure (p<.05) (see table). PAC-1 (mean fluorescence
intentsity) was mildly reduced by clopidogrel (78±46, baseline, 62±40, day 5,
p<0.05). No effect was seen on platelet-leukocyte aggregate formation.

PPA (% Inhibtion)

Time of assessment	 TP	 3-6 pre	 24 pre
2h post	 14±4	 18±7	 35±15`
24h post	 35±11	 33±16	 47±23*

5d post	 31 ± 13	 41±12	 41+14

*p<.05 compared to TP and 3-6 pre

Conclusion: Pretreatment with 300 mg clopidogrel 24 hours prior to interven-
tion gives the best early post procedure inhibition of ADP-induced plateelt ag-
gregation. Loading with clopidogrel followed by 75mg daily mildly reduces ac-
tivation of GPIlb/Ilia but does not affect the formation of platelet-leukocyte ag-
gregates.

P2248 Abciximab in percutaneous coronary intervention in
patients over 75 years of age

K. Reis-Santos, J. Ferreira, C. Aguiar, P. Araujo Goncalves, D. Cavaco,
A. Tim6teo, M. Almeida, R. Seabra-Gomes. Santa Cruz Hospital, Cardiology,
Carnaxide, Portugal

Background: The benefit of abciximab administration in patients (pts) sub-
mitted to coronary percutaneous intervention (PCI) is established in the en-
tire clinical spectrum of coronary artery disease. Recently, trials evaluating the
benefit of the association of abciximab with fibrinolytics revealed a high rate of
hemorrhagic complications in pts over 75 years of age. On the other hand, the
influence of abciximab in the sub-group of pts over 75 submitted to PCI has not
been specifically evaluated.
Objectives: Evaluation of the efficacy and safety of abciximab in pts over 75
submitted to PCI.
Population and methods: 168 pts over 75 years submitted to PCI were stud-
ied retrospectively. Two groups weed considered: with abciximab (G1: 88 pts,
57 men, mean age 78 years) and without abciximab (G2: 80 pts, 54 men, mean
age 78 years). No significant differences were found in the two groups regard-
ing demographic characteristics, indication for intervention, severity of coronary
artery disease and left ventricular systolic function. There was no difference
between the two groups in stent use (G1: 85% Vs G2: 84%) or multivessel
intervention (G1: 38% and 02: 34%). The efficacy of abciximab was evalu-
ated by the combined occurrence of death, myocardial infarction (MI) or urgent
revascularisation (UrgRev) before discharge and the combined occurrence of
death or MI at one year. Safety was evaluated by the frequency of hemorrhagic
complications, isquemic stroke and thrombocytopenia.
Results: The table shows the results of clinical events in the two groups.

With Abciximab Without Abciximab p

In-hospital	 — Death/Ml/UrgRev 0% 1.25% 0.962
— Complications

Hemorrhagic 10.2% 3.75% 0.184
Arterial access 6.8% 3.75% 0.590
Hemorrhagic stroke 0% 0% —

Other major 3.4% 0% 0.279
Ischemic stroke 0% 3.75% 0.211
Thrombocytopenia 3.2% 0% 0.740

1-year follow-up	 — Death 0% 6.6% 0.183
— MI 2% 4.9% 0.757
— Death/MI 2% 9.9% 0.194

Conclusion: In the present population of pts over 75 years submitted to PCI,
the administration of abciximab was associated with a trend for increased risk
of bleeding but better efficacy.Events in the two groups
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P2249 Nitroglycerine infusion after coronary angioplasty
does not influence a short-term outcome

J. Forys, J.Z. Peruga, W. Religa, M. Plewka, J. Drozdz, M. Kidawa,
M. Krzeminska-Pakula, J.D. Kasprzak. Lodz, Poland

Background.The influence of nitroglycerine infusion on patients after elective
coronary angioplasty is not established, although this regimen is routinely used
in some centers.
Purpose: Nitroglycerine Administration after Percutaneus Intervention (NAPI)
study was testing efficacy of routine nitroglycerine infusion in the 1st day after
PCI (percutaneus coronary intervention) in a randomized single-centre clinical
trial.
Methods and Results: We randomly assigned 100 patients who were under-
going elective PCI to treatment with nitroglycerine (50 patients, aged 58±6
years, dose up to 100 micrograms/min under blood pressure control) or placebo
(50 patients, aged 57±5 years; p=NS). Patients with acute myocardial infarc-
tion, known intolerance to nitrates, and hemodynamic instability during PCI
were excluded. Patients who were randomized to placebo group had possibility
to receive nitroglycerine infusion according to attending physician's discretion.
Endpoints were assessed in hospital and after 30 days, incl.: cardiac death,
myocardial infarction, postprocedural chest pain unstable angina and repeated
PCI.
There were no differences during inhospital stay between those receiving ni-
troglycerine and receiving placebo, respectively: deaths (0% vs 0%, p=NS),
myocardial infarctions (0% vs 0%, p=NS), postprocedural chest pain (0% vs
2%, p=NS), repeated PCI due to unstable angina (0% vs 2%,p=NS).
Similar, outhospital follow up at 30 days after procedure revealed no significant
differences in cardiac events between studied groups.
Conclusions: Routine use of intravenous nitroglycerin after PCI has no influ-
ence on both inhospital and short-term outhospital outcome, inluding cardiac
death, myocardial infarction, postprocedural chest pain, unstable angina and
repeated PCI.

P2250 Statins in general and atorvastatin in particular do not
affect platelet inhibition with clopidogrel during
coronary stenting

V.L. Serebruanyt, S.R. Steinhubl 2 , A. Malinin 1 , K.P. Callahan 1 , P. Gurbelt.
t Johns Hopkins University, Sinai Hospital, Baltimore, United States of
America; 2 Willford Hall Medical Center, San Antonio, United States of America

Background: Platelet activation following stent implantation is well docu-
mented and may affect both short- and long-term clinical outcomes. Clopido-
grel is widely used to produce sustained platelet inhibition in order to prevent
further ischemic events in patients with atherothrombosis. Certain clinical sce-
narios exist when treatment with clopidogrel is combined with the chronic use
of statins. It has been recently reported that some statins, and atorvastatin in
particular, may selectively interfere with clopidogrel, limiting the ability of this
ADP-receptor blocker to inhibit platelet function.
Methods: We analyzed the data from the PRONTO (Plavix Reduction of New
Thrombus Occurrence) trial, which evaluated platelet inhibition produced by
loading dose clopidogrel pre- and post-stenting to determine whether the use
of statins influence the ability of clopidogrel to inhibit platelets. Platelets were
assessed by conventional plasma aggregometry induced by 5µM ADP and by
expression of GP Ilb/Ilia (CD41b), and PECAM-1 (CD31) by whole blood flow
cytometry at baseline, at discharge, and at day 5 following stent implantation.
Results: Data from 100 patients were analyzed. Twenty-five patients were
treated with a statin, (9 of those patients received atorvastatin) and 75 were not
on statin therapy. Platelet inhibition by clopidogrel was identical in all groups,
and resulted in 35-40% inhibition of aggregation, more than 50% reduction of
GP Ilb/Illa expression, and 40-45% reduction of PECAM-1 expression at day 5
when compared with the baseline values. These effects were independent of
statin use.
Conclusion: The study results suggest there are no apparent interactions be-
tween clopidogrel and statins.

P2251 Comparison of eptifibatide and abciximab in the
in-hospital outcomes and thrombocytopenia during
percutaneous coronary intervention

M. Suleiman, L. Gruberg, M. Halabi, E. Nikolsky, E. Grenadier, M. Boulus,
W. Markiewicz, R. Beyar. Rambam Medical Center, Department of Cardiology,
Haifa, Israel

Background: During percutaneous coronary intervention (PCI), glycoprotein
Ilb/Ilia inhibitors have significantly reduced the incidence of 30-day ischemic
events. However, each one of the three currently available agents has different
pharmacological characteristics, safety, efficacy and costs. There has not been
a direct assessment of whether there are differences between eptifibatide and
abciximab in the rates of major adverse cardiac events, major complications
and thrombocytopenia.

Methods: A total of 642 patients underwent PCI at our institution between
1/2000 and 5/2001 and were treated with either eptifibatide of abciximab during
the procedure. In-hospital clinical outcomes were evaluated. Total thrombocyte
counts were performed 2 and 4 hours after initiation of the drug treatment. The
selection of a Ilb/Ilia inhibitor was arbitrary and left at the discretion of the op-
erator.
Results: Baseline clinical characteristics, concomitant drug treatment and an-
giographic characteristics were similar between eptifibatide and abciximab. In-
hospital death (1.2% vs. 1%, p=0.8), stroke (0%) and target vessel revascular-
ization rates (1.2% vs. 1%, p=0.8) were also similar between the two groups,
respectively. Bleeding complications and platelet counts are shown in the table.

Eptifibatide (n=342)	 Abciximab (n=300)	 p

Major bleeding (%) 1.7 0.7 0.2
Minor bleeding (%) 4.6 3.0 0.2
Hematoma (%) 7.7 6.3 0.6
Platelet <100,000 cells/L (%) 0.3 6.0 <0.001
Platelet <50,000 cells/L 1%) 0 3.3 <0.001
Platelet <20,000 cells/L (%) 0 1.6 0.01
Platelet >50% reduction (%) 0 2.0 0.008

Conclusions: 1) Both agents, eptifibatide and abciximab, proved to have the
same rate of in-hospital major adverse cardiac events, bleeding and vascular
complications. 2) There was a significantly higher incidence of thrombocytope-
nia <4 hours after initiation of abciximab, including four patients who developed
profound thrombocytopenia (<20.000 cells/L). 3) Although thrombocytopenia
was not associated with increased bleeding complications, it triggered immedi-
ate cessation of the drug treatment.

P2252 Angiotensin-converting enzyme (ACE) inhibitor
treatment of patients with the ACE DD genotype and
effect on restenosis after coronary stent placement

W. Koch 1 , M. Eichinger 2 , J. Mehilli 1 , A. Ehrenhaft 2 , N. von Beckerath 2 ,

A. Schomig 2 , A. Kastrati 2 . ' Deutsches Herzzentrum Munchen, Munchen,
Germany; 2Deutsches Herzzentrum Munchen, Munchen, Germany

Unexpected results of a recent study including 546 patients suggested that
treatment with an ACE inhibitor increased the risk of restenosis after coro-
nary stent placement in the subgroup of subjects carrying the DD genotype
of the ACE gene I/D polymorphism (n=91). We tested this finding in a much
larger, consecutive series of patients with coronary artery disease who were
treated with coronary stenting (n=2222). ACE genotype distribution was in
Hardy-Weinberg equilibrium, with 612 patients (28%) typed as DD homozy-
gotes. Of these, 403 (66%) received an ACE inhibitor after the procedure for
at least 1 year. Clinical (death; myocardial infarction, MI; target vessel revascu-
larization TVR) and angiographic outcome measures of the DD patients were
evaluated during the first year after the intervention and correlated with ACE
inhibitor treatment. The occurrence of restenosis (defined as a 50% or greater
diameter stenosis) was determined by coronary angiography in 495 DD pa-
tients (81 %) at 6 months. As shown in the table, treatment of DD carriers with
ACE inhibitors did not lead to any risk increase for clinical and angiographic
adverse outcomes if compared with the DD patients not receiving an ACE in-
hibitor.

+ AC E inhibito r - ACE inhibitor P value

Death, ly (%) 1.7 2.4 0.58
Death or Ml, 1y (%) 4.2 6.2 0.28
TVR, ly (%) 20.6 24.9 0.23
Loss index 0.56 0.56 0.99
Restenosis rate (%) 34.0 31.4 0.55

Clinical and angiographic outcome artery coronary artery stenting

Conclusion: In line with previous trials which assessed the use of ACE in-
hibitors as a preventive strategy for restenosis, we did not find any protectice
effect in this regard, even not in patients homozygous for the D allele. This re-
sult, however, is in contrast with a recent trial showing a negative impact of an
ACE inhibitor in patients carrying the DD genotype.
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P2253 A randomized comparison of clopidogrel and aspirin
versus ticlopidine and aspirin after the placement of
coronary-artery stents

C. Mueller', H. Roskamm 2 , P. Hunziker' , S. Marsch 1 , A.P. Perruchoud' ,
F.J. Neumann 2 , H.J. Buettner 2 . 1 University hospital Basel, Medical Intensive
Care Unit, Basel, Switzerland; 2Herz-Zentrum, Cardiology Dept., Bad
Krozingen, Germany

Background: Randomized trials comparing clopidogrel and ticlopidine after
coronary stenting with a restricted use of intravenous glycoprotein Ilb/Illa inhi-
bition have reported a higher incidence of thrombotic stent occlusion with clopi-
dogrel at 30 days. The aim of the present study was to compare clopidogrel
and ticlopidine with regard to cardiovascular death during long-term follow-up.
Methods and Results: After successful stent implantation during elective or
emergency percutaneous coronary intervention, 700 patients with 899 lesions
were randomly assigned to receive a four-week course of either 500 mg ticlo-
pidine (n=345) or 75 mg clopidogrel (n=355) in addition to 100 mg aspirin.
Concomitant medications included statins in 85% of patients. Cardiovascular
death was the primary endpoint and recorded for three years.
Cardiovascular and all-cause mortality were significantly lower in patients as-
signed to receive ticlopidine. Cardiovascular death occurred in 8 patients
(2.3%) with ticlopidine versus 26 patients (7.3%) with clopidogrel (hazard ra-
tio with ticlopidine as compared with clopidogrel, 0.30; 95% confidence inter-
val 0.14 to 0.66; p=0.003). The combined endpoint of cardiovascular death
or nonfatal myocardial infarction was present in 19 patients (5.5%) assigned
ticlopidine as compared with 40 patients (11.3%) assigned clopidogrel (hazard
ratio 0.45; p=0.005). All-cause mortality was 2.6% with ticlopidine but 8.2% with
clopidogrel (hazard ratio 0.30; p=0.002).
Conclusions: After the placement of coronary-artery stents in unselected pa-
tients, ticlopidine was associated with a significantly lower mortality as com-
pared to clopidogrel. This raises concern about the current practice of substi-
tuting clopidogrel for ticlopidine after stenting and highlights the urgent need for
further long-term studies on this topic.

P2254 Atorvastatin given at the time of coronary artery stent
implantation reduces the systemic inflammatory
response

A. gaspardone, F. versaci, I. proletti, F. tomai, A.S. ghini, O. skossyreva,
P.A. gioffre, L. chiariello. UNIVERSITA' DI ROMA TOR VERGATA, CATTEDRA
DI CARDIOCHIRURGIA, ROME, Italy

Successful coronary artery stent implantation (SI) is followed by a marked sys-
temic inflammatory response as indicated by the rise of plasma levels of C-
reactive protein (CRP). In turn, persistently elevated levels of CRP after SI are
predictive of post-procedural coronary events in both patients with stable and
unstable angina. We carried out a prospective study aimed at assessing the
acute effect of statin treatment on CRP levels after SI.
We studied 223 patients with stable angina and normal preprocedural CRP lev-
els (<5 mg/L) undergoing single vessel SI. Eighty-five patients were on treat-
ment with statins initiated >6 months before SI (Pre-stat), 62 patients received
80 mg atorvastatin immediately after SI (Stent-stat) and 76 patients did not re-
ceive statins neither before or after SI (No-stat). CRP levels were assessed at
baseline, 24 and 48 hours after SI.
Demographic, angiographic and procedural variables were similar in the 3
groups and SI was successful in all patients. Total and LDL-cholesterol lev-
els were lower in the Pre-stat than in No-stat and Stent-stat groups (182±34
vs 203±38 and 208±36 mg%, p<0.001 and 108±31 vs 126±36 and 130±29
mg%, p<0.001). Baseline CRP levels in the Pre-stat group were lower than
those in the No-stat and Stent-stat groups (2.8±0.8 vs 3.3±0.5 and 3.1±1.2
mg/L, p=0.003). At 24 and 48 hours after SI, CRP levels in the No-stat group
were higher than those in the Pre-stat and Stent-stat groups (8.3±10.4 vs
5.1±4.7 and 6.7±9 mg/L, p=0.05 and 16.2±15.7 vs 9±8.5 and 10.8±10.3
mg/L, p=0.005). CRP plasma levels at 24 and 48 hours in the Pre-stat and
Stent-stat groups were similar.
Thus, in patients with stable angina undergoing successful SI, high dose of
atorvastatin given on the day of the procedure reduces the systemic inflamma-
tory response to a level comparable to that observed in patients pre-treated with
statins for >6 months. As high level of CRP after successful SI are predictive
of cardiovascular events the reduction of the systemic inflammatory response
by high dose of atorvastin may be clinically beneficial.

P2255 Influence of platelet glycoprotein Ilia P1A
polymorphism on mean platelet volume and
inflammatory response after coronary stent
implantation

T. Kottmann 1 , C. Piper 1 , C. Hoffmann 1 , M. Schmidt 2 , K. Kleesiek 2 ,

D. Horstkotte 1 . ' Heart Center North Rhine-Westphalia, Department of
Cardiology, Bad Oeynhausen, Germany; 2Heart Center North
Rhine-Westphalia, Inst Laboratory Transfusion Medicine, Bad Oeynhausen,
Germany

Background: The PIA(2) allele of platelet glycoprotein IIla (PIA) polymorphism
has been identified as an independent risk factor for restenosis after coronary
stent placement (ST). Its influence on the mean platelet volume (MPV), an
indirect parameter for activated platelets, and the inflammatory response after
ST is unknown.
Methods: Between September and December 2001 we enrolled 48 patients
(44 men, mean age: 64±9 years) before ST. PI(A) polymorphism was analyzed
and levels of C-reactive protein (CRP), platelet count (PC) and MPV were de-
termined before ST, 3h, 6h, 12h, 24h, 48h, and 7 days thereafter.
Results: In our cohort the distribution of the genotypes was: 75% for PI(A1/A1),
23% for PI(A1/A2) and 2% for PI(A2/A2)

n=48 P1(A)	 before 3h 6h 12h 24h 48h 7 days

CRP A1(1)	 0.2±0.2 0.2±0.2 0.2±0.2 0.3±0.2' 0.6±0.3** 0.9±0.7** 0.9±1.4*
(mg/dl) A2(2)	 0.3±0.2 0.3±0.2 0.3±0.2 0.4±0.3** 0.9±0.6** 1.0±0.7** 0.5±0.4**
PC At	 231±61 225±55 227±51 230±59 233±57 232±58 251+51
(Gill A2	 219±50 205±51** 205±52 203±47* 208+44 207+42 234+39
MPV At	 9.6±1.1 9.5±1.6 9.7±2.0 9.6±1.1 9.3±1.1 9.5±0.9 9.6±1.7
(fl) A2	 9.8±0.9 10.3±2.0 11.4±1.6* 10.2±0.7 10.2±1.0 10.2±0.8 9.8±0.7

(1): genotype A1/A2; (2) genotype A11A2 or A2/A2. *p<0.05, ** p<0.01

Before ST no differences were found between carriers and non-carriers of
PI(A2) concerning levels of CRP, PC and MPV. Independent on the genotype,
CRP levels increased after ST. In patients who were homozygous for PI(A1),
PC and MPV did not change after ST, while PC decreased significantly and
MPV increased significantly in carriers of the PI(A2) allele.
Conclusions: 1. Before ST there are no differences in MPV, PC and CRP lev-
els between carriers and non-carriers of the PI(A2) allele. 2. After ST the inflam-
matory response is not influenced by the genotype of PI(A) polymorphism. 3.
MPV increases and PC decreases in carriers of the PI(A2) allele only. Therefore
the increased risk for restenosis in carriers of the PI(A2) allele may be caused
by platelet activation.

P2256 Failed coronary stent deployment: single center
experience

E. Nikolsky', M. Kapeliovich 2 , S. Petcherski 2 , E. Grenadier 2 , M. Boulos 2 ,

L. Gruberg 2 , W. Markiewicz 2 , R. Beyar 2 . 1 Rambam Medical Center, Division
of Invasive Cardiology, Haifa, Israel; 2Rambam Medical Center, Division of
Invasive Cardiology, Haifa, Israel

Background: Stents have revolutionized percutaneous coronary interventions
(PCI) impacting acute and long-term results. Despite the rapid improvement in
stent design, failure of stent deployment is not a rare event. Aim: To assess
frequency and causes of stent depjoyment failure (failing in delivery or deploy-
ment) in routine clinical practice, as well as short- and long-term outcome in
patients (pts) with failed stenting. Methods and results: Between January 1997
and December 2001 stent assisted PCI was performed in 3291 pts. Delivery
of total 4896 stents was attempted. Indications for stenting included subopti-
mal result after balloon angioplasty (65; 43.9%), provisional (50; 33.8%) and
bailout stenting (33; 22.3%). A total 175 stents in 148 pts (4.5%) failed to be
deployed. Reasons for stent deployment failure were vessel- (severe tortuosity
or/and calcification of the lesion) [138; 92%] or stent-related (balloon rupture or
failure to inflate the balloon) [12; 8.1%]. Peripheral stent embolization occurred
in 10 pts (0.3%). Deployment of another stent instead of the failed one was suc-
cessful in the majority of pts (106; 71.6%). In 13 (8.8%) pts a second attempt
was unsuccessful. In 29 (19.6%) pts no new stent deployment was attempted.
In-hospital major adverse cardiac events (MACE) were observed in 6 (4%) pts:
emergent coronary artery bypass surgery (3), MI (2) and urgent re-PCI (1). At
1-year follow-up, 16 MACE occurred in 13 pts (8.8%) [6 of them had no stent
during the index procedure]: cardiac death (1), MI (2) and TVR (13). One-year
event free survival in the whole group was 91.2%. No events were registered in
pts with stent embolization. Conclusions. 1. The rate of stent deployment failure
in our series was 4.5%. 2. The main reasons for stent deployment failure were
unfavorable vessel characteristics. 3. The use of another stent was success-
ful in a high percentage (72%) of cases. 4. Stent failure was associated with
favorable short- and long-term results.
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P2257 Procedural complications during percutaneous
coronary intervention in a 10 year period from 1989 to
1998. Results from the Danish PTCA Register

P. Thayssen 1 , L.O. Jensen', E. Kassis 2 , K. Rasmussen 3 , K. Saunamaki 4 ,

L. Thuesen 5 . 'Odense University Hospital, Dept. of Cardiology, Odense C,
Denmark; 2 Gentofte Hospital, Dept. of Cardiology, Gentofte, Denmark;
3Aalborg Hospital, Dept. of Cardiology, Aalborg, Denmark; 4 Rigshospitalet,
Dept. of Cardiology, Copenhagen, Denmark; 5Skejby Hospital, Dept. of
Cardiology, Aarhus, Denmark

Background: Old age has been claimed to be a specific risk in percutaneous
coronary intervention (PCI). During the 10 year period from 1989 to 1998 data
from all PCI procedures in Denmark were prospectively recorded in a central
database, and data have now been analysed with regard to procedural compli-
cations occurring within 24 hours after PCI.
Methods: Angiographic baseline characteristics, outcome of PCI and procedu-
ral complications were analysed in a total of 13.886 consecutive procedures,
performed in 10.896 patients having 19.472 lesions dilated.
Results: The number of procedures per million inhabitants increased sixteen
fold from 47 in 1989 to 753 in 1998. Mean age was 59 ± 10.1 year, women
were significantly older than men (61 ± 10.2 vs. 58 ± 10.0; p<0.000001). From
1989 to 1998 the mean age increased significant from 56 ± 9.3 to 60 ± 10.5
(p<0.000001), whereas gender ratio remained unchanged 3:1. Multivariate lo-
gistic regression analyses of MACE (myocardial infarction=Ml, coronary artery
bypass grafting=CABG, and death) identified the following independent predic-
tors for procedural complications (table):

MACE Predictor Relative Risk 95% C.I. p

MI Age 1.02 1.01-1.04 <0.001

Female gender 1.43 1.11-1.84 0.006

Stenting 1.24 1.01-1.54 0.044
CABG Stenting 0.41 0.31-0.55 <0.001

Death Age 1.07 1.05-1.10 <0.001

In general MACE decreased from 5.0% in 1989 to 2.9% in 1998 (p=0.003). MI
occurred in 2.1% of all procedures. The overall procedural related frequency
of MI did not decrease during the 10 year period, but in patients < 75 years
old the risk decreased (p=0.007), while the risk in patients older than 75 years
remained unchanged. CABG decreased significant from 3.2% in 1989 to 0.6%
in 1998 (p<0.001). Procedural related mortality remained unchanged around
0.5%.
Conclusion: During a 10 year period (1989-98) total MACE within 24 hours
following PCI decreased significantly mainly due to a significant decrease in
procedure related acute CABG and the increasing use of stents. Age and gen-
der were independent risk factors for procedural MI, whereas only age was an
independent predictor for death.

P2258 What is the adverse event rate of patients awaiting a
percutaneous coronary intervention? An 18 month
longitudinal study

S. Talwar, C. Vorwerk, C.J. Burrell, J.G. Motwani, G.A. Haywood. Plymouth,
United Kingdom

Background: The aim of this study was to assess the risk of adverse coro-
nary events (AE) in patients awaiting elective Percutaneous Coronary Inter-
vention (PCI) from a UK population, where the waiting lists for PCI were upto
18 months.
Methods: The observational cohort was composed of 147 outpatients (117
males, median age 59.5 years [range 31-79 years], 69.4% patients had single
vessel coronary artery disease (CAD) and 70.7% patients were on a statin)
placed on a waiting list for PCI between October 1998 and September 1999.
Primary major AE were Death or nonfatal AMI or need for urgent hospital ad-
mission due to UA or significant angiographic progression of CAD whilst on the
waiting list.
Results: After a median follow-up of 14 months [range 1-25 months],
41(27.9%) patients experienced a major cardiac AE. One patient (0.68%) died,
one patient (0.68%) was admitted with an AMI and 13 patients (8.8%) were
admitted with UA as emergencies. 26 patients (17.7%) had significant angio-
graphic progression of CAD at the time of their check angiogram prior to PCI.
Three of these patients developed a new occlusion and 9 were referred for
CABG. Thirteen (8.8%) patients anginal symptoms significantly improved whilst
waiting for PCI. Their names were removed from the PCI waiting list. Three
(2%) patients at the time of their check angiogram prior to PCI had developed
significant angiographic regression of their CAD and did not require PCI.
Conclusion: On the PCI waiting list there is a high rate of CAD progression ne-
cessitating surgical revascularisation. There is also a high incidence of emer-
gency UA admissions. In the current environment with long waits, the rate of
death or AMI are low. A policy of proceeding with PCI at the time of the an-
giogram would prevent emergency admissions and thereby promote efficient
bed usage.

P2259 Safety of administration of protamin after coronary
angioplasty

F. Lohne, N.E. Klow, M. Brekke, S. Stavnes. Ulleval University Hospital, Heart
Lung Center, Oslo, Norway

Purpose: To study coronary safety of immediate reversal of heparin with pro-
tamin after successful PTCA, as well as puncture complications, time to mobi-
lization, and patient comfort.
Methods: 100 patients with femoral puncture and a successful PTCA were
prospectively randomized to protamin reversal and immediate sheath removal
or sheath removal after three hours. Exclusion criteria were insulin dependant
diabetes, myocardial infarction within the last 14 days and the need for GP
Ilb/Ilia platelet inhibitors. 34 women and 66 men were included, mean age 64
± 11, range 42 - 82. When randomized to protamin, the activated clotting time
was measured and the dose of protamin was given accordingly. All patients
were followed up after 24 hours and 30 days.
Results: 50 patients were randomized to receive protamin. 78 patients had
treatment of one vessel, 19 patients two vessels and 2 patients three ves-
sels. Stents were implanted in 91 patients (91%). At six month two vessels
were occluded (4%) and seven (14%) had recurrent stenosis in the protamin
group, 4% and 10% respectively for the control group. However, four patients
had early symptoms in the protamin group and only one in the control group,
requiring reintervention. Pseudoaneurims were seen in one patient in the pro-
tamin group and two in the controls. Ten patients (20%) in the non-treated group
had hematomas of any size, one large and one medium sized. Fifteen patients
(30%) in the treated group had hematomas of any size, 1 large and five medium
sized. The time to mobilization was significantly shorter for the prolamin group,
10 hours vs. 17 hours. The overall patient discomfort from compression, bed
rest and groin pain was less in the protamin group.
Conclusion: Reversal of heparin with protamin immediately after PCI improved
the patient comfort and the practical handling of the patients having femoral
puncture. Howerver, there was a trend toward more cardiac complication and
further studies are recommended before this treatment should be used rou-
tinely.

P2260 Revisited values of Troponin I for the diagnosis of
myocardial infarction after PTCA: results from the
prospective French VIGILANCE Registry

D. Blanchard', J.L. Guermonprez 2 , N. Danchin 2 on behalf of the BX Velocity
Registry. 1 Clittique Saint-Gatien, Tours, France; 2HEGP Paris, France

Though troponin rise is now considered by many to be a marker of poorer
outcome after PTCA, there is less evidence to this than for post-procedural CK
rise.
The aim of the present study was therefore to determine the relationship be-
tween CK and troponin post-procedural levels in a population prospectively in-
cluded in a multicentre registry of patients undergoing placement of a Cordis
BxVelocity ® stent. Troponin I and CK were analysed before PTCA and on the
morning following the procedure; all measurements were made at a central
core laboratory.
191 patients with both normal CK (<170U) and normal Troponin I (<1 U) values
before PTCA were included in the study.
For the whole group, we observed a rise in CK and Troponin I values after
PTCA (Troponin I from 0.1±0.2 to 0.9±2.7 p<.0001, CK from 51.1±29.3 to
80.1±104.4 p<.0001). Troponin I was >= 1U in 32 patients (16.7%), CK was
>= 170U in 17 patients (8.9%). There was a significant correlation between CK
and Troponin I (r = 0.878, p<0.0001).
Furthermore, when the values for Troponin I were analysed according to CK
values (normal, >1 to 2, >2103 and > 3 times the upper limit of normal). Only
very high (> 18 U) troponin values corresponded to CK increase above 3 times
the upper limit of normal, a threshold considered diagnostic of clinically relevant
myocardial damage in most studies.

Troponin values vs CK range.

In conclusion, if CK measurements are replaced by Troponin I measurements
after PTCA only the highest values of Troponin I correspond to the threshold
used for CK values.
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P2261 Does stent design affect platelet activation? Results
of the platelet activation in stenting (PAST) study

P.A. Gurbel, K.P. Callahan, M.J. Buczkowski, A.I. Malinin, V.L. Serebruany.
Sinai Hospital, Baltimore, United States of America

Background: Platelet activation induced by coronary artery stenting affects
clinical outcomes and may be related to stent design. However, little is known
about how platelet activation may be altered by the specific design of a stent.
Methods: Patients (n=53) were randomly assigned to stenting with a closed-
cell (NIR, Boston Scientific) or open-cell (TETRA, Guidant) stent. Patients were
treated with aspirin and were loaded with 300 mg clopidogrel in the cath lab
and received 75 mg daily thereafter. All stents were depolyed at > 12 atm.
GPIIb/Ilia inhibitors were not used. Platelet aggregation (5µ mol ADP and
1µg/ml collagen); and flow cytometry (mean fluorescence intensity (MFI)) to
multiple platelet receptors and platelet-leukocyte aggregates (CD 151+ 14)
were serially determined at baseline, and at 2 hours (2h), 24 hours (24h), 5
days (5d) and 30 days (30d) post procedure.
Results: Stenting was successful in all patients. Markers of platelet activation
were less following NIR implantation: 30d ADP aggregation (%) (32.3±6.1 vs
44.5± 18.9, p=.02); 24h CD 31 (136±48 vs. 110±48,p=.04); 24h (104±45 vs
91±31 p=.048) and 30d CD 151 (99±33 vs 81±32, p=.03);24h (93±40 vs.
77±24, p=.018)and 30d CD 151+14 (84±35 vs. 72±31, p=.045); 30d PAC-
1 (88±41 vs 72±30, p=.025); and 2h (22±13 vs 18±5, p=.045) and 24h CD
107a (24±12 vs. 17±4, p=.03).
Conclusions: In this randomized prospective trial, platelet activation; indicated
by enhanced aggregation and expression of multiple receptors; was greater
during the 30 days following implantation of an open-versus a closed-cell stent.
Stent-dependent platelet activation may be relevant to the propensity for suba-
cute thrombosis and restenosis associated with a particular stent design.

P2262 Coronary microembolisation - Its role in chronic total
coronary occlusions and interventions

P. Bahrmann, M. Jantz, H.R. Figulla, G.S. Werner.
Friedrich-Schiller-Universitat, Klinik fur lnnere Medizin Ill, Jena, Germany

Introduction: After recanalisation and stenting of chronic total coronary oc-
clusions (TCO), a reduced coronary flow velocity reserve (CFVR) and rise in
collateral resistance (Rcoll) are frequently observed. Coronary microembolisa-
tion may account for these observations.
Methods: In 71 patients (age 64 ± 10 years; 65 men, 6 women) with TCO (du-
ration >4 weeks), PTCA was performed with successful stent implantation in
all lesions. Before PTCA viable myocardium was detected by stress echocar-
diography or nuclear imaging techniques. In order to calculate Rcoll coronary
pressure was measured before the first balloon inflation and after PTCA had
been completed. In order to determine CFVR coronary Doppler flow velocity
was measured after PTCA had been completed. Before and over a period of
24 hours after intervention creatine kinase (CK) and cardiac troponin (cTNI)
were monitored.
Results: CFVR was <2.0 in 52% of all patients. A rise in Rcoll was observed
in 84% of all patients. The incidence of CK and cTNI elevation above the 99%
confidence limit was only 6% of all patients. These patients with CK and cTNI
elevation did not show a significant difference of CVFR and rise in Rcoll as
compared to patients without CK and cTNI elevation. CVFR or rise in Rcoll did
not correlate with CK or cTNI elevation.

All patients CK normal CK elevated	 P

Patients (n) 71 67 4	 -
Baseline APV (cm/s) 29.0 f 15.1 29.1 ± 14.9 27.7 ± 20.4	 NS
Hyperemic APV (cm/s) 54.0 + 25.3 54.0 f 24.7 54.2 ± 39.5	 NS
CFVR 2.0±0.6 2.0 ± 0.6 2.010.2	 NS
FFR 0.84 ± 0.08 0.85 ± 0.07 0.77±0.21	 NS
Rcoll before PTCA (mmHg/(cm*s) 9.6 + 8.7 9.4 ± 8.5 14.0 ± 13.8	 NS
Rcoll after PTCA (mmHg/(cm*s) 20.5 + 17.2 20.5 ± 17.4 21.8 ± 17.8	 NS

APV=Average Peak Velocity, CFVR= Coronary Flow Velocity Reserve, FFR=Fractional Flow
Reserve, Rcoll=Collateral Resistance.

Conclusion: Coronary microembolisation is not a likely cause for the microvas-
cular dysfunction and changes of collateral function after PTCA of TCO.

PAEDIATRIC CATHETER INTERVENTION

P2263 Is transcatheter closure of ostium secundum atrial
septal defect superior to surgery?

G. Butera, M. Chessa, R.M. Bini, M. Drago, A. Giamberti, G. Pome,
A. Frigiola, M. Carminati. Policlinico San Donato, Pediatric Cardiology Dept.,
San Donato Milanese, Italy

Background: Surgical ASD closure provides excellent results. With the current
rise of percutaneous techniques, a comparison is needed.

Aim: To compare percutaneous and surgical closure of ASD.
Patients and methods: Between December 1988 and August 2001 909
consecutive patients underwent ASD closure in our institution. From 4/96 to
08/01, 478 pts underwent percutaneous ASD closure (Group A). Two de-
vices were used: Amplatzer Septal Occluder in 347 pts (72.6%) and Car-
dioSEALJStarFLEX in 131 pts (27.4%). From 12/88 to 08/01, 443 consecutive
pts underwent ostium secundum ASD surgical repair (Group B). There was a
slight difference in mean age between the two groups (Group A: 28.6±19.8 yrs
vs Group B 21.4±19.25 yrs; p=0.02).
Results: Hospital stay was lower in Group A (3.2±0.9 days vs 10.1±2.6 days;
p<0.0001).Total number of complications was higher in Group B (43% vs 11%;
p<0.0001) as well as clinically relevant complications (19% vs 3.8%; p:0.002).
In Group A major complications included: (a) device embolisation needing sur-
gical retrieval (12 pts; 2.5%); (b) surgical repair of femoral vessels (4 pts; 0.8%);
(c) arrhythmias (11 pts; 2.3%); (d) trombus formation on the device (2 pts;
0.4%). In Group B complications included: minor transient complications in
24% of the pts (arrhythmias, respiratory infections, pericardial effusion, anemia,
pneumothorax,others); severe transient in 18.3% (arrhytmias, sever bleeding,
heart failure, transient complete AV block, cardiac tamponade); severe with se-
quelae in 3 pts (0.7%) (neurologic, chronic cardiac failure). Transfusion rate
was 5%. Surgical drainage for pericardial or pleural effusion or for pneumoth-
orax was needed in 4.5%. Chest reopening for severe bleeding was in 0.5%.
Re-operation for patch detachement occurred in 2 pts. No early deaths oc-
curred in both groups. Residual shunt at discharge was trivial and there were
no differences between the two groups. Five pts of Group A and 5 pts of Group
B were treated for a significant residual shunt after surgical ASD closure.
Costs were higher in Group B (8096±1171 vs 7791±2928 Euro; p=0.04).
Conclusions: Percutaneous ASD closure provides excellent results, with lower
complication, no sequelae, shorter hospital stay and reduced costs.

P2264 Amplatzer occluder device in adult patients with
secundum atrial septal deflect: a single center
experience

A. Carcagni, L. Maiello, F. Milone, F. Marsico, D. Zavalloni, M. Bonemazzi,
P. Presbitero. Istituto Clinico Humanitas, Interventional Cardiology, Rozzano,
Italy

Background: Secundum atrial septal defect (ASD) is a common congenital
heart disease in adulthood. Amplatzer septal occluder (ASO) device is one of
the most recent devices that have undergone to investigation. However, data
from adult population with this device are limited. This study evaluates the im-
mediate and at 6 months outcome of the percutaneous ASDs closure with the
ASO-device in an adult population in a single centre experience.
Methods and Results: Between May 1999 and September 2001, 36 adult
patients (21 female) with a mean age of 44.6+15.1 years (range 26 to 84)
were considered for a percutaneous ASD closure with ASO-device after trans-
esophageal echocardiography (TEE). A coronary angiography was performed
in patients older than 40 years or with multiple coronary artery disease risk fac-
tors. Clinical evaluation and transthoracic echocardiogram (TTE) were done at
24 hour and at 6 months.ASD diameter on TEE was 14.4+7.2 mm (range 4 to
23 mm). The mean stretched defect diameter measured 19.5+8.4 mm (range 8
to 34 mm) and mean ASO-device size was 19.8+ 8.2 mm (range 8 to 34 mm).
ASO-device was implanted successfully in 94.4% (34/36) of patients. A trivial
shunt was assessed by TEE examination in 14 patients (38.9%) and residual
shunt = 3 mm in one patient who had a very pliable posterior rim. In 2 (5.6%)
cases ASO closure failed because the defect was too large. In 3 (8.3%) of the
36 patients an associated coronary artery disease was assessed. A percuta-
neous transcatheter coronary angioplasty (PTCA) was successfully performed
before ASO deployment.
At 6 month 2 (5.6%) of the 36 patients developed a supra-ventricular arrhythmia
and needed medical treatment. No shunt was assessed on TTE in the patients
in whom a trivial shunt was visible after procedure and a reduction of the bigger
residual shunt was shown by TTE examination
Conclusions: 1. TEE examination aloud a good screening of the ASD that
may benefit of ASO closure device (However, in 5.6% of cases ASO device
can not be implanted because of ASD too large or pliable rims, even after TEE
examination). 2. Transcatheter closure of ASD5 is a safe and effective alterna-
tive to surgical closure in most of the adult patients with excellent immediate
and middle-term outcome. 3. Combined PICA and percutaneous ASD closure
are safe and effective. Non-invasive tests to detect myocardium ischemia are
advisable in every adult patient who is undergoing percutaneous ASD closure.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



438	 Paediatric catheter intervention / Fetal cardiology

P2265 Short and intermediate term results of tanscatheter
closure of atrial septal defect with Amplatzer septal
occluder

J.K. Wang. National Taiwan University Hospital, Pediatrics, Taipei, Taiwan,
Province of China

Aim.This study was conducted to evaluate the short and intermediate-term re-
sults of transcatheter closure of atrial septal defect (ASD) with the Amplatzer
septal occluder.
Material and Methods: During a 3 years period, between January 1999 and
December 2001, 117 patients underwent attempted transcatheter closure of
ASD using the Amplatzer septal occluder in this institution. After hemodynamic
studies, an AGA balloon sizing catheter was used to measure the stretched di-
ameters of the defect. A sizing plate was also used to evaluate the accuracy of
the measurment of the sizing catheter. All patients underwent general anesthe-
sia with transesophageal echocardiographic monitoring of the procedure. The
diameter of the device used was equal to or slightly larger than the stretched
diameter if the stretched diameter was < 20 mm. An increment of 2 mm of
the stretched diameter was selected as the size of the device, if the stretched
diameter > 20 mm.
Results: The Amplatzer device was deployed in 114 patients. In the initial pe-
riod of the study, the procedure was abandoned because of stretched diameter
of the defect > 30 mm in 3 patients. Of the 114 patients, 35 were male, 79
females with ages ranging from 2.5 to 66 years. The mean stretched diameter
measured with balloon catheter and sizing plate were 17.3 + 5.2 mm (ranging
from 6.2 to 32.4 mm) and 17.6 + 5.6 mm, respectively. Deficiency of anterior
superior rim (< 2mm) was found in 58 patients. Seven had multiple fenestrated
ASD. An aneurysm of the atrial septum was found in 8. Only one device was
deployed in all patients except one who had implantation of two devices. One
patient complicated with compete atrioventricular block which recovered 3 days
later. Two had small-to moderate amount of pericardial effusion after diagnostic
catheterization and angiogram, which subsided in the 2 patients in one month
follow-up. All patients received aspirin for 6 months. Echocardiography at 1 day,
3 months, 6 months & 12 months follow-up showed residual shunt in 21/114
(18%), 5/108 (5%), 2/86 (2%), and 2/74 (3%), respectively. The two patients
who had residual shunt 12 months after ASD closure had multiple perforated
defects. One had several episodes of migraine during follow-up.
Conclusion: Amplatzer septa) occluder is safe and effective in the closure of
ASD. Deficiency of anterior superior rim did not render difficulties in ASD clo-
sure.

P2266 Interventional closure of patent foramen ovale with
the Amplatzer PFO occluder: complications and
follow-up results in 126 patients

T. Trepels, S. Ostermayer, K. Billinger, U. Krumsdorf, K. Horvath, H. Sievert.
Cardiovascular Center Bethanien, Frankfurt, Germany

Purpose: Patients with paradoxical embolism through a patent foramen ovale
(PFO) are at risk to suffer from recurrent embolic events. Transcatheter PFO
closure has been proposed to prevent recurrent paradoxical embolism. We are
reporting our experience using the Amplatzer device.
Methods: Since 8/1994 catheter PFO closure was performed in our center in
535 adult patients. In 126 cases we implanted an Amplatzer PFO Occluder.
The mean age of these patients was 49 ± 12 years (range 22- 76 years).
In these patients 171 embolic events had occurred before closure (average
1.4 per patient). The defect size (stretched diameter) ranged from 3 to 21 mm
(mean 9 ± 3).
Results: The implantation of the device was successful in all patients. The
procedure was performed in local anesthesia in 113/126 patients. The mean
procedure duration was 34 ± 16 minutes (mean fluoroscopy time 5.3 ± 3.9
min). Patients were discharged after a hospital stay of 0.8 ± 0.4 days. An ini-
tial residual shunt could be detected in 39 patients (transesophageal contrast
echocardiography). In their last follow up 2 patients still had a small residual
shunt. As acute complication occurred one device perforation after 24 hours
(surgery uneventful). During follow-up (0.5 to 26 months) the following compli-
cations occurred: Recurrent embolic event: n=1, paroxysmal atrial fibrillation:
n=5 (cardioversion and medical treatment successful in all of them), on- device
thrombus formation n=2.
Conclusion: Transcatheter PFO closure with the Amplatzer PFO occluder is a
safe procedure. Midterm results show an effective prevention of recurrent em-
bolic events. Randomized trials are necessary to show long- term prevention.

P2267 Percutanous closure of atrial septal defects in
patients with severe pulmonary hypertension —
Follow-up results in 48 consecutive patients

T. Trepels, S. Ostermayer, K. Billinger, U. Krumsdorf, K. Horvath, H. Sievert.
Cardiovascular Center Bethanien, Frankfurt, Germany

Purpose: We report our experience with the transcatheter closure of atrial sep-
tal defects (ASD) in 48 patients with severe pulmonary hypertension (Psyst>50
mmHg).
Methods: Since 8/1992 catheter closure of an ASD was performed in our cen-
ter in 361 adult patients. In 48/361 patients the systolic pulmonary artery pres-
sure was elevated above 50 mmHg. The mean age was 65±10 years. The
stretched diameter of the defects ranged from 13 to 34 mm (20±6), the systolic
pulmonary artery pressure ranged from 50 to 110 mmHg (63±14). We used 8
different devices.
Results: The implantation was successful in all 48 patients. The mean proce-
dure time was 56 ±25 minutes (fluoroscopy time 11±9 minutes). Mean hospital
stay was 1.4 ± 1.1 days. As complications occurred: Embolisation n=1 (surgery
uneventful), pericardial effusion n=1, thrombus n=1, atrial fibrillation n=4. Trans-
esophageal echocardiograpy showed a complete closure in the last follow up
in 39 patients. The Qp:Qs ratio decreased from 2.1 ±0.7 before closure to
1.0 ±0.3 after 6 months (p<0,001).The mean pulmonary artery pressure de-
creased from 36 ±9 mmHg to 28 ±8 mmHg (p<0,001). The right ventricular
diastolic diameter (M-Mode) was reduced from 44 ±6 to 37 ±7 mm (p<0,05).
Conclusion: Transcatheter closure of ASD is a safe procedure in elderly pa-
tients with pulmonary hypertension. It leads to a significant decrease of pul-
monary artery pressure and right ventricular dilatation.

FETAL CARDIOLOGY

P2268 Fetoscopic cardiac interventions in fetal sheep carry
a low risk for the occurrence of brain damage
detectable following completion of gestation

T. Kohl', M. Westphal 2 , J. Reckers 3 , M.A. GroBe Hartlage 2 , D. Kienitz',
H. Van Aken 1 , W. Paulus°, C. Rickert 4 . 'Munster University Children's
Hospital, Department of Pediatric Cardiology, Munster, Germany; 2Munster
University Medical School, Department of Anesthesiology, Munster, Germany;
3 University Children's Hospital, Department of Pediatric Cardiology, Gottingen,
Germany; 4 Monster University Hospital, Institute of Neuropathology, Munster,
Germany

Introduction: Open fetal surgery has resulted in considerable neurological
damage in human fetuses. Alternatively, minimally invasive fetoscopic ap-
proaches that avoid maternal laparotomy and hysterotomy are being developed
in sheep. The purpose of this pathohistological study was to assess any dis-
cernable damage from fetoscopic cardiac interventions in newborn lambs.
Methods: 12 ewes continued gestation following fetoscopic fetal thoracotomy
for cardiac pacing lead insertion (n=8) or fetoscopic fetal cardiac catheteriza-
tion (n=4) between 92-109 days of gestation (term = 145 days). At term, 10
of the 12 operated fetuses, and 9 unoperated siblings were delivered. The 19
newborn sheep were examined for neurological deficits presenting as move-
ment disorders or the inability to establish a normal feeding pattern. Two of
the 12 operated fetuses died early after the procedure yet the ewes continued
gestation. At term, life twin and triplet siblings, respectively, were delivered and
available for brain studies; the dead fetuses, however, were too mummified to
be studied. All brains were fixated in formalin. Following sectioning and mount-
ing, H.E., Kluver-Barreira, and Van Gieson stains were performed. In addition,
immunohistochemical staining was performed with KiM1P-, LCA-, and GFAP-
antigens. All brains were examined for bleeding complications, embolic events,
infarctions as well as acute inflammatory tissue reactions or abnormal cortical
maturation.
Results: In all but one prenatally operated lamb (and its unoperated sibling),
minimally invasive fetoscopic cardiac interventions did not result in any dis-
cernible changes to the brain by the various staining methods. In none of the
brains studied, hemorrhages, embolic events, inflammatory tissue reactions or
abnormal cortical maturation were observed. In the two affected lambs, chroni-
cal cortical frontal lobe infarction (Stage III), compatible with an unobserved pe-
riod of maternal hypotension, was observed. Despite these changes, the two
lambs exhibited normal movements, feeding patterns, and social interactions
during their neonatal period.
Conclusions: Fetoscopic cardiac interventions in fetal sheep carry a low risk
for the occurrence of brain damage that can be detected following completion
of gestation. This safety is encouraging for the clinical introduction of some of
these minimally invasive procedures in the near future.
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P2269 Intraamniotic fetal echo in sheep permits imaging
during cardiac interventions and in fetuses in whom
other imaging methods fail

T. Kohl 1 , M.A. Grol3e Hartlage 2 , M. Westpha1 2 , D. Kienitz 1 , S. Achenbach 1 ,

T. Buller', S. Aryee 1 , H. Van Aken 2 . t Munster University Children's Hospital,
Department of Pediatric Cardiology, Munster, Germany; 2Munster University
Medical School, Department of Anesthesiology, Munster, Germany

Introduction: During fetoscopic cardiac interventions intraesophageal place-
ment of intravascular ultrasound catheters for fetal hemodynamic monitoring
may result in esophageal injury in very small fetuses. Moreover, conventional
fetal cardiac imaging by the transvaginal or transabdominal routes may be im-
possible in some high-risk pregnancies. Therefore, the purpose of our study in
sheep was to assess the potential of a 10-F phased-array intravascular ultra-
sound catheter for intraamniotic fetal echocardiography.
Methods: The catheter was percutaneously inserted into the amniotic cavity of
7 pregnant ewes between 78-98 days of gestation. We assessed the feasibility
of imaging the fetal heart by 2-dimenstional as well as pulsed and color Doppler
echocardiography. Following intraamniotic imaging, a small fetoscope was in-
serted into the amniotic cavity in order to assess any injury to intraamniotic
contents from the procedure.
Results: The intraamniotic imaging approach permitted high-quality two-
dimensional imaging of the fetal heart as well as multimodal Doppler assess-
ment of fetal cardiovascular flows within 10 minutes following intraamniotic
catheter insertion in all but one fetal sheep. In the fetal sheep in that imag-
ing was inadequate, the image quality was impaired by beam scattering from
the spine. In all fetuses, fetoscopic examination of intraamniotic contents after
intraamniotic imaging was finished did not display any injury to intraamniotic
contents. In one fetus, intraamniotic ultrasound imaging was instrumental for
defining the exact incision site for fetal thoracotomy in order to insert a pacing
lead.
Conclusions: The intraamniotic imaging approach may provide an effective al-
ternative in the human for monitoring of fetoscopic cardiac interventions, and
for assessment of fetal cardiac anatomy and hemodynamics in high-risk preg-
nancies when sufficient images cannot be obtained by conventional routes.

P2270 Improved assessment of fetal cardiac function using
Doppler tissue imaging and long axis function

H M. Gardiner, J. Wolfenden, W. Lei, M. Henein. Royal Brompton Hospital,
Paediatric Cardiology, London, United Kingdom

Background: Assessment of gestational changes in fetal cardiac function has
been held back by available methodologies and the interpretation of changes
confounded by the gestational increase in ventricular preload. Fetal ejection
fraction is unchanged throughout the second half of pregnancy and poorly re-
flects the known maturational changes in the myocardium and improved cal-
cium handling. Assessment of diastolic ventricular function using inflow veloc-
ities is confounded by increasing preload, with the normally reversed early to
late inflow ratio precluding its use as an indicator of diastolic dysfunction.
Aim: To examine the feasibility of assessing fetal free wall myocardial func-
tion at different gestational ages using its long axis amplitude of motion and to
compare it with inflow velocities.
Methods: We examined 63 fetuses; 23 (20-23 weeks), 8 (24-27 weeks), 12
(28-31 weeks), 11 (32-35 weeks) and 9 (36-39 weeks) using long axis ampli-
tude (M-mode) and shortening & lengthening velocities (Doppler Tissue Imag-
ing, DTI).
Results: RV and LV systolic velocities correlated with the progressive increase
in the free wall amplitude of motion with increasing gestation, RV: R=0.59,
p<0.0001; LV: R=0.33, p<0.01. This was associated with a progressive ges-
tational increase in outflow tract velocities, RV p=0.00007 and LV p=0.0004.
Early (p=0.009) and late (p<0.03) diastolic free wall velocities increased with
age along with the corresponding increase in trans-tricuspid flow velocities
(p<0.00001 and p=0.04) but late diastolic left free wall velocities increased
(p=0.004) in the absence of increased trans-mitral flow (p=0.44).
Conclusion: DTI and long axis studies confirm that fetal systolic and diastolic
function improves significantly throughout gestation. These findings form the
basis for normal fetal ventricular data that can be applied in disease states.

RISKS OF CARDIAC SURGERY

P2271 Reoperation for mechanical prosthetic heart valve
thrombosis. A single center study about 136 patients

R. Roudaut, S. Lafitte, X. Pillois, N. Laborde, F. Madonna, X. Roques,
C. Deville, E. Baudet. Hdpital Cardiologique, PESSAC, France

Prosthetic heart valve thrombosis (PHVT) is a potentially fatal complication of
heart valve replacement surgery. The purpose of this report is to present expe-
rience of a single center about 136 consecutive patients operated on between
1978 and 2001.

The diagnosis of PHVT was established mainly by fluoroscopy and/or echo-
cardiography. Obstructed valves consisted of 82 bileaflet; 47 tilting disc and 7
ball cage valves. Thrombosis concerned 94 mitral valves, 41 aortic valves, 1
mitro-tricuspid valve.
The mean interval between the initial surgery and thrombosis was 7.4 ± 66
years (1 day to 28 years), 37 pts underwent preoperative medical therapy with
incomplete or no results (21 fibrinolysis, 16 heparin therapy).
Operative procedure included valve replacement in 101 cases and declotting in
30 cases.
Overall, full success was observed in 121/136 pts (89%). The perioperative
mortality rate was 10.3% (14 patients) particularly NYHA class III or IV patients.
One documented perioperative embolic event occurred. Finally PHVT recured
in 10 patients (7.4%) during follow-up.
It is concluded that nowadays for most PHVT early reoperation is effective and
safe, particularly in patients who are in stable condition preoperatively.

P2272 Mechanical prosthetic heart valve thrombosis:
fibrinolysis or surgery? A single center study about
253 patients

R. Roudaut, S. Lafitte, M.F. Roudaut, C. Jais, P. Coste, X. Roques, C. Deville,
E. Baudet. HBpital Cardiologique, PESSAC, France

Prosthetic heart valve thrombosis (PHVT) is a serious complication of mechan-
ical valve replacement. Surgery is the favoured treatment but fibrinolysis has
been proposed as an attractive alternative. We report a larger single center
series in order to better define efficacy and safety of these 2 options.
From 1978 to 2001, 253 cases of PHVT were managed in our institution either
by surgery (n = 136) or by fibrinolysis (n = 127). Obstructed valves were 169 mi-
tral, 84 aortic and 4 tricuspid, 161 bileaflet, 95 tilting disc and 7 ball cage valves.
37 patients underwent preoperative medical therapy with incomplete or absent
results (21 fibrinolysis, 16 heparin therapy). Main results are summarized on
the table.

Results Surgery Fibrinolysis p

Full success 88.9% (120) 70.9% (90) <0.01
Incomplete 0(0) 17.3% (22) <0.01
Failure 0 (0) 11.8% (15) NS
Haemorrhage 0.7% (1) 3.9% (5) 0.08
Embolism 0.7% (1) 15.0% (19) <0.01
Death 10.4%(14) 11.8% (15) NS
Total complications 11.1% (16) 24.4% (31) <0.01
Reccurences 7.4% (10) 18.9% (24) < 0.01

In conclusion, nowadays, in patients with PHVT, surgery is the treatment of
choice. However, fibrinolysis may be indicated for selected patients right sided
PHVT, critically ill patients at high risk with surgery.

P2273 Perioperative myocardial infarction following
coronary bypass: short and long-term follow-up

A. Sanchez-Recalde, D. Sanchez, I. Mate, J.L. Merino, G. Galeote, M.A. Arias,
P. Robles, J.A. Sobrino. Hospital General "La Paz", U.M.Q. Cardiologia,
Madrid, Spain

Perioperative myocardial infarction (PMI) is a major complication following coro-
nary artery bypass graft. Clinical significance of PMI is controversial and has
not been sufficiently studied. The aim of the present study was to assess the
short and long-term follow-up of a large cohort of patients with PMI.
Methods: 702 patients who had undergone coronary bypass grafting between
1993 and 2000 were retrospectively studied. PMI was defined when new patho-
logical Q waves and CK-MB elevation were demonstrated after surgery. Pa-
tients were divided into two groups: 97 patients (13,8%) with PMI (group A)
and 605 patients without PMI (group B).
Results: Baseline demographic and clinical characteristics were similar be-
tween the two groups. In-hospital mortality was higher in group A than in group
B (14% vs 4%, RR:1,39 95% CI 1.1 to 1.8; p<0.001). Also hospital mean stay
was longer in group A compared with group B (25 days, SD 14 vs 13 days,
SD 5; p<0.001) At 53.6 months (SD 25.3, range 9-100 months) follow-up more
patients in group A than in group B had cardiac events: unstable angina (25%
vs 11%, RR: 1,1895%CI 1.1 to 1.4, p=0.001), congestive heart failure (32% vs
8%, RR:1,43 95% C1 1.2 to 1.8, p<0.001), and repeated revascularization pro-
cedures (23% vs 9%, RR:1,19 95% CI 1.1 to 1.4, p=0.001). The 8-year event-
free survival rate (Kaplan-Meier) was lower in the group A (76 months, 95%
CI; 68 to 84 months) than group B (85.5 months, 95% CI; 82 to 87 months),
p=0,02. However, after excluding in-hospital deaths, the long-term mortality be-
tween the two groups was not significantly different (14% in group A vs 12% in
group B).
Conclusions: PMI was associated with both a high in-hospital morbidity and
mortality. However, a high number of long-term cardiac events in patients with
PMI was not associated with a worse long term survival than those without PMI.
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P2274 Relationship between body mass index and
postoperative complications after cardiac surgery

E. V. Potapov' , M. Loebe 2 , S. Anker 3 , J. Stein', R. Sodian 1 , H. Hausmann',
R. Hetzer 1 . t Deutsches Herzzentrum Berlin, Cardiothoracic and Vascular
Surgery, Berlin, Germany; 'Baylor College of Medicine, Michael E. DeBakey
Dept. of Surgery, Houston, Texas, United States of America; 3National Heart &
Lung Institute, London, United Kingdom

Background Among other preoperative parameters, severe obesity and
cachexia are regarded as substantial risk factors for postoperative complica-
tions. However, the exact relationship between body mass index (BMI) and
postoperative risk has not yet been defined.
Methods We retrospectively investigated consecutive patients (n=20,680) who
underwent cardiac surgery between 1990 and 2000 in our institution. BMI, age,
gender and type of surgery were used as covariates in a logistic regression
model. The adjusted odds ratios (OR) for increases in BMI of 1 kg/m 2 were cal-
culated for three endpoints, re-intubation, early infection and 30-day mortality.
Results With increased BMI the OR for re-intubation, infection and 30-day mor-
tality continuously decreased. The BMI with the lowest OR was between 25 and
35, between 25 and 27 and between 33 and 35 kg/m2 , respectively. The OR
for postoperative complications, except for infections were significantly higher
in cachectic patients compared with obese or severely obese patients (table).

Odds ratios for postop. complications

BMI (kg/m2 ) OR and CI for re-intubation OR and Cl for infection OR and Cl for 30-day mortality

<20	 2.18 (1.83-3.11) 	 1.66 (1.29-2.14)	 1.6 (1.17-2.18)
30-40	 1.08 (0.87-1.33)	 1.34 (1.19-1.51)	 0.72 (0.59-0.88)
<40	 1.05 (0.26-4.34)	 3.91 (2.24-6.82)	 0.7 (0.17-2.87)

OR: odds ratio, Cl: confidence interval

Conclusion There is a non-linear relationship between BMI and risk for post-
operative complications after cardiac surgery. The slightly underweight and
cachectic patients were at higher risk after cardiac surgery than obese or
even severely obese patients. A preoperative focus on avoiding and/or revers-
ing cachexia may be more efficacious than reducing obesity in decreasing the
overall risk associated with heart surgery.

P2275 Low high density lipoprotein cholesterol predicts
mortality in long-term follow-up after coronary artery
bypass surgery

C.C. Magalhaes, A.C.P Chagas, P.L. da Luz. Instituto do Coragao (InCor),
Unidade de Aterosclerose, Sao Paulo, Brazil

Background: Low HDL-c is an independent predictor of coronary heart dis-
ease (CHD) comparable or even stronger than high LDL-c. However the in-
fluence of low HDL-c following coronary artery bypass graft (CABG) is less
known.
Objectives: To assess the influence of low HDL-c on mortality in patients sub-
mitted to CABG, followed for a mean period of 6.3 years.
Material and Methods: We studied 165 patients of both gender, and divided
then into two groups: I, HDL-c <=35 mg/dl (n = 101),and II, HDL-c > 35 mg/dl
(n=64). The CABG occurred between 1994 and 1996.
Results: Group I and II were comparable (p-ns) as far as gender (75.5% males
vs 62.5%), age (65.4 ±8.4 vs 67.4 ±9.2) years, diabetes (40.5% vs 34.3%),
hypertension (66.1% vs 70.3%), hipercholesterolemia (61.2% vs 59.3%), fam-
ily history of CHD (61.3% vs 78.1%), previous myocardial infarction (50.4%
vs 51.5%), smoking (39.5% vs 35.5%) sedentarism (42.5% vs 39.0%) and
body mass index (BMI 29.6% vs 18.7%). The extent of CAD in both groups
was similar: single vessel disease (5.94% vs 9.37%), and multiple vessel dis-
ease (94.0% vs 90.6%). The number of graft employed was also similar (1.60
±0.91 vs 1.40 ±1.0). As far as lipids and glucose, only HDL-c was different
between the groups (Table - Lipid profile in mg/dl). At the follow up, there
were 21 (20.7%) deaths in group I, but only 4 (6.25%) deaths, in group II (p
= 0,01, chi square). When adjusted for cholesterol, sedentarism, B.M.I., dia-
betes, triglycerides, hypertension, family history of CHD, previous myocardial
infarction, smoking, extent of CAD, and number of grafts, HDL-c emerged as
an independent predictor of cardiovascular deaths (p value = 0,01), by logistic
regression model.

Lipid profile

Mean	 Group I	 Group II	 Mean	 Group I	 Group II

Glycemia	 150.2	 119.0	 Trygliceride	 245.1	 152.3
Cholesterol	 225.1	 231.7	 LDL	 148.0	 155.7
HDL	 28.1	 44.8	 VLDL	 58.7	 33.5

Conclusion: Low HDL-c level predicted significantly greater cardiovascular
mortality after CABG in men and women. Whether its correction would improve
outcome needes further investigation.

P2276 Role of myocardial revascularization in patients
undergoing high-risk vascular surgery

J.L. Chauvet, D. Blanchard, A. Maudiere, B. Degand, J.P. Cron, F. Baud,
D. Bruere. Clinique Saint-Gatien, Tours, France

Cardiac events are the major cause of mortality after vascular surgery. Determi-
nation of high-risk patients is a major goal for clinicians before surgery; clinical
evaluation and non-invasive techniques can help for the determination of risk,
but up it has not yet been establisehd whether revascularization is of value,
even when feasible.
234 consecutive patients (pts) (65±10 years, 91% males) undergoing staged
abdominal aortic surgery were retrospectively studied. Three groups were de-
fined according to clinical data. Group A (n=162): pts without ischemia based
on clinical history, and/or negative test (stress echocardiography or treadmill
or nuclide myocardial scintigraphy); group B (n=27): pts with ischemia: high
ACC/AHA score, and/or positive stress, leading to coronary angiogram (CA)
and revascularization (20 pts with PTCA, 7 with coronary bypass surgery);
group C (n=45): pts with ischemia, with or without CA, and without revascu-
larization.
Vascular surgery was performed at least 14 days after revascularization; all
patients with stents (19) were treated by aspirin and ticlopidine or clopidogrel
for at least 21 days.
Thirteen (5.5%) Major Cardiac Events (MACE) (myocardial infarction, cardiac
insufficiency, unstable angina, ventricular arrythmia) occurred after vascular
surgery; no patient died. The rates of MACE after vascular surgery were sig-
nificantly different between groups: A: 3.1 %, B: 7.4%, C: 13.3%, p<0.05. One
myocardial infarction occurred after coronary revascularization, and the total
rate of MACE for group B (coronary revascularization and vascular surgery
MACE) increased to 11.1%, non significantly different from group C.
The risk of MACE after vascular surgery was correlated with Eagle Score, ejec-
tion fraction and number of diseased vessels (NDV) at CA (from groups A and
C with CA, and group B after revascularization). Only NDV was predictive of
MACE on multivariate analysis.
The theoretical risk of MACE in group B (if they had not been revascularized)
according to the relationship between MACE and NDV, would be 6 patients
(22.2%) instead of 3. Compared to group C (13.3%), the difference is signifi-
cant.
In conclusion: the risk of major cardiac events after aortic surgery is currently
highly correlated with the extent of coronary disease; the risk associated with
pre-surgery revascularization is low, and this strategy allows a dramatic de-
crease in the occurrence of MACE.

P2277 CABG in women: higher risk?

M. Genoni 1 , P. Fries', R. Tavakoli 1 , D. Odavic', A. KOnzli 2 , M. Turina 2

t Stadtspital Triemli, Division of Cardiac Surgery, Zurich, Switzerland;
'University Hospital, Division of Cardiac Surgery, Zurich, Switzerland

Background: Popular risk scores (Euro Score, Parsonnet) indicate that CABG
in women carries higher risk than in men. The reason for this wellknwon finding
is not quite clear.
Methods and Patients: 2593 CABG patients operated in 1980, 1990, 1995,
1998, 1999 were reviewed and analysed for gender-associated risk of surgery.
Results: Overall early mortality was 1.9%; 3.8% for women and 1.5 % for men
(p=0.001). Compared with males, females were older (64.2 years vs 58.3;
p=0.01), more symptomatic (74% CCS IV-V vs 50%; p=0.001), preoperative
iv heparin was more frequent (31% vs 20%; p=0.01), surgery was more fre-
quently urgent (37% vs 27%; p=0.001), females were more likely to be hy-
pertensive (67% vs. 51%; p=0.001), and diabetic (21% vs 16%; p=0.01) No
significant sex-related differences weree found for the incidence of left main
stenosis, number of diseased vessels, ejection fraction, use of IMA, and dura-
tion of cardiopulmonary bypass. Multivariate analysis revealed that age, poor
ejection fraction, intensity of angina, and prior PTCA were indipendent risk fac-
tors for early mortality after CABG. There was only a weak trend for female sex
as an independent factor (p=0.07).
Conclusions: There is at most only a weak association between female gen-
der and early mortality after isolated CABG. In the multivariate analysis, female
sex is a less important risk factor than age, poor ejection fraction, intensity of
angina and prior PTCA.
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P2278 Respiratory capacity and autonomic modulation in
heart transplant patients

F Beckers', D. Ramaekers 2 , R. Fagard 3 , J. Van Cleemput 4 , W. Droogne 4 ,

J. Vanhaecke 4 , A.E. Aubert' . 'Laboratory of Exp Cardiology, Dept of
Cardiology, Leuven, Belgium; 2 Univ Hosp Gasthuisberg, Dept of Internal
Medicine, Leuven, Belgium; 3 Univ Hosp Gasthuisberg, Dept of Hypertension
and Card Rehab, Leuven, Belgium; ° Univ Hosp Gasthuisberg, Dept of
Cardiology, Leuven, Belgium

Background: In a previous study of heart transplant patients we showed an
increase in autonomic modulation towards the native sinus node (NSN) after
heart transplantation (HTX), while the donor heart remained extrinsically den-
ervated. This study focussed on the influence of the restoration of autonomic
modulation on respiratory capacity.
Methods: 10 HTX patients were enrolled in this study. 5 patients were involved
in a voluntary exercise program at home (>3 hours/week) and 5 were used as a
control group. Intracardiac electrogram measurements of the NSN started from
a few weeks after HTX and then monthly up to 1 year. A progressive climb-
ing exertion test till exhaustion was performed to determine maximal oxygen
consumption and maximal power level at 3, 7 and 12 months after HTX. ECG
was recorded continuously. Heart rate variability (HRV) was computed on the
electrogram of the NSN and the ECG of the exercise test at peak exercise level
and low (LF) and high frequency power (HF) determined.
Results: Intracardiac HRV of the NSN showed a progressive increase in LF
and HF (p<0.05 at 7 months) in all patients. At 1 year the increase in LF and
HF levelled off. There was no significant increase in peak oxygen consumption,
maximum workload or in any HRV parameter measured at maximum workload
up to 1 year after HTX. A minor increase was observed after 7 months in most
indices but this evolution did not progress. No difference in evolution was ob-
served between the active group and the sedentary group.
There was a significant difference between the active group and the sedentary
group in maximum power (95±27 W vs 56±14 W;p<0.001), max HR during
exercise (147±26 bpm vs 124±21 bpm;p<0.05) and V02 (1394±329 ml/min
vs 829±182 ml/min;p<0.001). There was no difference in rest HR or peak ex-
ercise HRV indices.
Conclusion: Training causes a larger exercise tolerance, which is beneficial for
the quality of life after HTX, but does not stimulate the restoration of autonomic
modulation towards the NSN.

P2279 Exercise recommendation for patients with coronary
artery disease — Risk of catecholamine overload

U. Tegtbur', H. Meyer 2 , H. Machold', M.W. Busse 4 . I HannoverMedical
School, Sportsmedicine, Hannover, Germany; 2Agnes-Karll-Krankenhaus,
Laatzen, Germany; 3Pfaffenhofen, Germany; °University of Leipzig,
Sportsmedicine, Leipzig, Germany

Introduction: Exercise training for patients with coronary artery disease (CAD)
is recommended in a wide range between 40-85% of maximum functional ca-
pacity (MFC) or 55-90% of maximal heart rate (American Heart Association,
American College of Sportsmedicine). During exercise high levels of cate-
cholamines and metabolic acidosis could induce arryhthmias and cardiac is-
chemia. But catecholamines have never been determined in CAD during exer-
cise in the upper range of recommended intensities.
Methods: In 11 CAD (age 58 ± 8 years, BMI 26.1 ± 4.0 kg/m 2 , NYHA
n=7, II n=4) we tested the maximal functional capacity, norepinephrine (NE),
epinephrine (E) and blood lactate (Lac) kinetics in a symptom limited incremen-
tal ergometer test. Related to exercise recommendation, the kinetics of NE, E
and Lac were determined in two 30 min constant load tests in randomized or-
der: one was performed at the anaerobic lactate threshold (CTAT), a second
was performed 10% above the individual threshold intensity (CT+10%).
Results: Maximal values at MFC (end of incremental tests), of CTAT and of
CT+10% are shown in the table. In CTAT the anaerobic threshold (63 ± 7%
of MFC) represented the mean range of recommended exercise intensity for
CAD (40-85%) and could validated as steady-state-intensity because Lac and
NE concentrations remained constant after the initial increase. In all patients
CT+10% (71 ± 7% of MFC) lead to a continous rise in Lac, to a NE overload
and to earlier exhaustion, although the intenisties were in the recommended
range.

Work	 NE	 E	 Lac	 HR	 V02
w	 nmol/I	 nmol/I	 mmol/l	 b/min	 ml/min

MFC	 141±54	 11.7±5.1	 1.6±1.4	 5.7+1.9	 138±28	 1766±532
CTAT	 88±35	 8.3±3.5	 0.8±0.7	 3.3+1.4	 117±23	 1306+402
CT+10%	 100+38*	 13.9±6.9*	 1.5±1.7	 5.8±1.9*	 129±29*	 1589±465*

Mean values f SD at MFC, CTAT and CT+10% (CTAT vs. CT+10% * = p<0.01)

Conclusion: In the upper range of recommended intensity for CAD nore-
pinephrine and lactate were higher during endurance exercise than at MFC

in incremental tests. Endurance exercise with intensities >70% of MFC could
overload the cardiac patient and increase the risk of arryhthmias and cardiac
ischemia. Therefore, endurance exercise should be performed below 70% of
MFC or below 85% of maximum HR, respectively, whereas higher intensities
should apply to interval exercise.

P2280 Beta-blocking agents and erectile dysfunction after
acute myocardial infarction: guilty or innocent?

L.J. Vacanti 1 , B. Caramelli 2 . t Hospital Ana Costa, Santos, Brazil; 2 University
of Sao Paulo Medical School, Heart Institute (InCor), Sao Paulo, Brazil

Background: With the use of beta blocking agents in hypertensive patients,
incidence of erectile dysfunction (ED) ranges from 5 to 15%. Conclusive data
regarding the incidence of ED is not available neither that on the existence of a
correlation with the use of the drug during the post-acute myocardial infarction
(AMI) period. We analyzed the incidence of ED in acute myocardial infarction
patients and investigated possible predictors of ED after AMI.
Methods: We have evaluated male patients that, prior to the AMI, had an active
sexual life, without ED. We have evaluated the influence of the fear of starting
sexual intercourse again after the event, age, diabetes, arterial hypertension,
smoking, dyslipidemia, presence of psychiatric disorders (PD) and the use of
drugs (beta blockers, platelet anti-aggregants, ACE inhibitors and statins)in the
occurrence of ED until the sixth month after the AMI.
Results: From September/2000 to March/2001 we surveyed 37 male patients
with AMI. Ninety-one percent of the patients reported resumption of sexual
activity after AMI. Prior to their illness, the mean frequency of sexual activity
was 8 times a month. The mean frequency was reduced to 5 times a month
(p<0.001). After 6 months, 15 (40%)presented with ED. Patients with PD pre-
sented with a more pronounced ED than those without PD (Picture 1). We did
not detect a difference with regard to the incidence of ED among the groups
with or without beta blockers (35.7 x 55.5%, p=0.4). The remaining variables
did not correlate with ED.

Conclusions: After AMI there is a high incidence of ED. Presence of PD was
related to this higher incidence of ED. The use of beta-blocking agents and the
other analyzed variables are not correlated to the presence of ED.

P2281 Psychological assessments for cardiac rehabilitation

H.J.N. Bethell, S.C. Turner, J. Evans. Cardiac Rehabilitation Centre, Alton,
United Kingdom

Purpose: To investigate changes in psychological and quality of life scores
before and after a cardiac rehabilitation (CR) program using three simple ques-
tionnaires and to test the sensitivity of these instruments.
Methods: Retrospective study of 1403 patients who entered CR over 51
months in a community-based, hospital-linked CR center. Patients completed
questionnaires before and after their exercise-based program - Hospital Anx-
iety and Depression scale, WONCA/COOP charts and an analogue score of
wellbeing.
Results: The three instruments took about 4 minutes in total to complete.
There were highly significant reductions in mean anxiety score - 6.04 to 4.67
(p<0.001, 95% Cl -1.52 to -1.16) and depression from 4.00 to 2.52 (p<0.001,
95% Cl -1.62 to -1.29). The mean analogue of wellbeing score improved from
7.09 to 8.19 (p<0.001, 95% Cl 0.97 to 1.22). There were highly significant
improvements in five of the six WONCA domains. There were significant cor-
relations between improvements in scores from all instruments. The sensitiv-
ity indices were in the "good" range for changes in the WONCA physical fit-
ness domain and subjective wellbeing score and in the "moderate" range for
changes in depression, well-being and WONCA overall health. Initial physical
fitness was significantly correlated with all psychometric scores except anxi-
ety and WONCA feelings, but improvements in fitness were not correlated with
improvements of any of the psychometric scores.
Conclusion: The instruments described were quick to administer and showed
sensitivities to change superior to those which have been reported for other
questionnaires. We believe them to be practical tools for use in CR units.
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P2282 Remodelling in patients with left ventricular
dysfunction after coronary artery by-pass graft
surgery

F. Scapellato, U. Corra, P.L. Temporelli, E. Eleuteri, P. Giannuzzi. "S. Maugeri"
Foundation, Cardiology, Veruno, Italy

Although progressive left ventricular (LV)dilation is associated with adverse
cardiovascular events, remodeling after coronary artery by-pass graft surgery
(CABG)has still to be investigated. We studied 140 consecutive patients
(120 males; mean age 65±9 yrs)with moderate to severe LV dysfunction
(EF<=35%), who underwent serial 2-D echocardiography at 12±9 days and
at 6 months after surgical revascularization. During this study period, both end-
diastolic volume index (EDVi, from 85±23 to 86±26 ml/m 2 , NS) and EF (from
28%±6% to 32%±9%, p<0.0001)increased, whereas wall motion score index
(WMSI) decreased (from 2.19±0.5 to 2.04±0.4, p<0.0001). At 6 months, a
subset of 41 patients (30%) showed a >=15% LV dilation (severe dilation),
while EDVi decreased more than 5% in 47 patients (33%), it remained un-
changed in 29(21%), and increased from 5% to 14% in 23 (16%). Independent
predictors of severe LV dilation were a relatively small EDVi early after CABG
(OR 0.94, Cl 0.92-0.97, p=0.0008), a relatively high WMSI (OR 5.99, Cl 1.05-
34.2, p<0.05) and a partial revascularization procedure (OR 1.8, Cl 1.2-2.6,
p<0.001). In addition, at 1 year follow-up, major cardiovascular events (includ-
ing death, heart failure, acute myocardial infarction, pulmonary embolism, need
of repeated coronary artery revascularization) were higher in patients with se-
vere LV dilation than those without (34% vs 16%, p<0.01). In conclusion, over
a period of 6 months, surgical revascularization does not appear to prevent LV
remodeling in a sizeable number of patients with moderate to severe LV dys-
function. Patients with not significantly enlarged ventricular volume early after
CABG but with extensive asynergy and partial revascularization are at higher
risk for progressive LV dilation, which may significantly affect prognosis.

P2283 Preparing patients for rehabilitation: fast remission of
pleural effusions following cardiosurgery with
spironolactone

S. Dragan, S. Mancas, M. Cocora, D. Nechifor, L. Constantinescu,
M. Havrincea, S.I. Dragulescu. Institute of Cardiovascular Diseases, Cardiac
Rehabilitation Centre, Timisoara, Romania

Pleural effusions represent a frequent complication following cardiosurgery.
Fast relief of respiratory symptoms is essential for the efficiency of exer-
cise training during phase I rehabilitation programs. We studied the effect
of combined spironolactone + furosemide compared to the usual scheme of
furosemide only in the treatment of these effusions. 120 patients (67 following
bypass surgery, 50 valvular replacement, 3 following bypass surgery + valvu-
lar replacement) out of 483 pts. included in phase I rehabilitation between jan
2000-dec 2001 presented with pleural effusion (right, left or bilateral) at 7-10
days postoperatively. All patients were in stable clinical condition and did not
require thoracentesis at admission. Patients with left ventricular ejection frac-
tions <40% were excluded. Cardioactive medication was kept in all cases. The
patients were randomly divided into 2 groups: 57 pts. were given spironolac-
tone+furosemide (gr.1), 63 pts furosemide only (gr.2). All medication was oral.
In gr.1 mean age was 56,98±11,29 years (20;77), 46 M, 11F, 26 following by-
pass surgery, 28 after valvular replacement, 3 after both procedures.The mean
dosis of spironolactone was 72,37±25,74 mg/daily+furosemide 30,88±13,53
mg/daily. In gr.2 mean age was 60,51 ±8,51 years (39:74) 39 M, 24 F, 41 follow-
ing bypass surgery, 22 after valvular replacement. Mean dosis of furosemide
was 28,73±13,74 mg/daily. Results: Complete remission was significant in
gr.1, 38 cases (66,7%), compared to 16 cases in gr.2 (25,4%) p<0,01. Du-
ration of treatment to complete remission was significantly shorter in gr.1, 7,84
± 3,57 days compared to 9,98 ± 4,67 days in gr.2 (p<0,01). K supplements
were needed in significantly fewer patients in gr.1, 34 (59,6%) compared to
59(93,7%) patients in gr.2 (p<0,001). Complications: 3 cases needed thora-
centesis due to massive accumulation of pleural fluid, nonresponsive to diuretic
therapy in each group, 1 case required continous tube drainage due to infection
in gr.2. Conclusion: Association of spironolactone to furosemide in the treat-
ment of pleural effusions following cardiosurgery appears to have a spectacular
effect leading to quick remissions. This result can not be exclusively related to
additive diuretic effects, although sequential blockade of the nephrone has to
be taken into consideration. The antiproliferative and membrane-modifying ef-
fect of canrenone may explain our results. The nature of the fluid (transudate
or exudate) could explain differences in duration of remission.

P2284 Neurohormonal abnormalities and the excise
trainging effects in cachexic patients with acute
myocardial infarction

N. Osada 1 , K. Omiya 2 , K. Inoue 2 , Y. Akashi 2 , M. Tamura 2 , K. Itoh 2 ,

K. Suzuki 2 , F. Miyake 2 . ' Yokohama, Japan; 2St. Marianna University,
Cardiology, Kawasaki, Japan

Exercise training after acute myocardial infarction is widely accepted because

of its beneficial effects. This study was designed 1) to evaluate whether
cachexic and overweight patients with acute myocardial infarction (AMI) are
affected differently when they undergo exercise training, and 2) to evaluate
whether differences in body weight influence the effects of exercise training
in AMI patients.
Methods: 192 patients who performed cardiopulmonary exercise training after
AMI were enrolled in this study (average 60.4 years). All patients performed
regular exercise training for 6 months. Cardiopulmonary exercise testing was
performed at 1 month (1 mo), 3 months (3mo), and 6 months (6mo) after the
onset of AMI. Plasma concentrations of noradrenaline (NA), brain natriuretic
peptide (BNP), and tumor necrosis factor-soluble receptors (TNFR-I and TNFR-
11) were measured. Patients were divided by the obesity index (Ol=body mass
index/22) into three groups (body wasting (BW n=31) 01<0.95, normal body
weight (NB n=114) 96<01<110, overweight (OB n=47) 01>111).
Results: Ejection fraction (EF), NA, BNP, TNF R-I and TNF R-II values were
similar in the three groups before exercise training.
There were no relationships between peak VO2 and the levels of TNFR-I
(r=0.33) and TNFR-II (r=0.33). The peak V02 was related to TNFR-I (r=0.54,
p<0.0001) and TNFR-11 (r=-0.56, p<0.001) in the body wasting group, but not
in the overweight group. Peak V02 was related to the level of BNP in both the
body wasting group (r=0.61, p=0.003) and overweight group (p=0.49, p=0.009).
While peak VO2 showed no significant change from Imo to 3mo, it increased
significantly from 3mo to 6mo (22.6±5.4 to 25.0±6.4 ml/min/kg) in the BW
group. In both the NB and OB groups, peak VO2 improved from 1 mo to 3 mo
(23.9±4.5 to 25.8±5.8, 22.3±4.1 to 24.4±5.0), but not from 3mo to 6mo. The
change in peak VO2 from Imo to 3mo was lower in the BW group than in the
NB and OW groups.
Conclusion: While the level of TNF receptor was similar in all three groups, it
was related to the exercise capacity in only the body wasting group. In these
patients, exercise training should be continued for at least 6 months. This result
suggests that cytokines may be important factors for anticipating exercise toler-
ance in AMI patients with body wasting due to loss of skeletal muscle volume.

P2285 The effect of short-term endurance training on the
insulin resistance indicators in patients with arterial
hypertension rehabilitated after CABG

S. Borowicz-Bienkowska', P. Dylewicz 2 , L. Szczesniak 2 , 1. Przywarska 3 ,

T. Rychlewski 2 , M. Wilk 3 . ' University School of Physical Educatio, Cardiac
Rehabilitation, Poznan, Poland; 'University School of Physical Educatio,
Cardiac Rehabilitation, Poznan, Poland; 3 Rehabilitation Hospital, Cardiac
Rehabilitation, Poznan, Poland

There is ample evidence indicating that a 3-week endurance training benefi-
cially modifies carbohydrate metabolism in patients with ischaemic heart dis-
ease. The aim of our study was to assess training-specific effects in patients
after coronary artery bypass graft surgery (CABG) with arterial hypertension
(AH) in whom a problem of insulin resistance can be expected more frequently.
The study was conducted in a group of 30 male patients (15 hypertensive and
15 normotensive), aged 55.5 ± 2.1 years (mean ± SEM), with BMI 26.2 ± 0.8,
within 1 to 6 months after CABG. Before and after training program, the car-
diopulmonary exercise test was carried out and glucose, insulin, and C-peptide
blood levels, as well as binding and degradation of 1251-insulin by erythrocyte
receptors, were determined. All patients were submitted to 15 training sessions
on a bicycle ergometer for 3 weeks.
At the beginning of rehabilitation, hypertensive subgroup had statistically sig-
nificant lower degradation of labelled insulin compared to normotensive one
(6.703 ± 0.470 in hypertensive, 9.367 ± 0.430 pg 1251/1011 RBCs in normoten-
sive subgroup). It seems possible to consider this as one of indicators of the
insulin resistance accompanying AH.
After rehabilitation, a statistically significant improvement in insulin resistance
indicators (binding and degradation of labelled insulin) occurred only in the
subgroup with arterial hypertension. There was a significant increase in insulin
binding, from 0.496 ± 0.064 to 0.705 ± 0.064 pg 1251/1011 RBCs (p<0.01), and
degradation from 6.703 ± 0.470 to 9.644 ± 0.870 pg1251/101 1 RBCs (p<0.01).
In this subgroup, there was also a significant increase in HDL-cholesterol level,
from 43.7 ± 1.65 to 49.28 ± 2.87 mg/dL (p<0.05).
In the subgroup with AH, metabolic improvement was accompanied by a
favourable modification of exercise systolic and diastolic BP measured in ini-
tial and final exercise tests at the same workload and the same drug treatment.
Mean systolic BP fell from 185.4 ± 7.3 mm Hg in the preliminary test to 168.5
± 5.0 mm Hg (p<0.05) in the final test and mean diastolic BP decreased from
106.5 ± 3.0 mm Hg in the preliminary exercise test to 100.0 ± 1.5 mm Hg
(p<0.01) in the final test.
Conclusions: Rehabilitation after CABG based on the endurance training was
especially efficient in hypertensive patients in whom, besides beneficial in-
fluence on the exercise blood pressure, a significant improvement in some
metabolic risk factors of ischaemic heart disease was observed.
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P2286 Combined endurance—resistance training increases
linear isokinetic parameters of skeletal muscles in
patients with chronic heart failure

P. Beckers 1 , V.M. Conraads 2 , N.M. Possemiers 2 , D.L. Brutsaert 2 . / University
Hospital Antwerp, Cardiology, Edegem, Belgium; 2 University Hospital
Antwerp, Cardiac Rehabilitation Center, Edegem, Belgium

Purpose: Skeletal muscles(SM)of patients with chronic heart failure CHF) are
characterized by lower maximal strength and earlier fatigue than healthy con-
trols. These impairments are due to SM atrophy, impaired nutritive blood flow
and abnormalities in histology and metabolism. Several controlled studies show
improvement of these impairments by exercise training. Linear Isokinetic (LI)
assessment provides important information on functional capacities of the SM
such as power, force, speed and explosive force.
Methods: LI parameters of SM were measured in patients (N=25) with stable
CHF (mean EF = 28,8%) before and after a 6- month exercise-training program.
The physical reconditioning consisted of a combined aerobic training and a
specific designed resistance training for multiple small muscle groups.
Results: Training induced a highly significant increase of Maximal Mechanical
Work Capacity on treadmill of more than 38% (p=0.001) and a significant in-
crease in Maximal Oxygen Uptake of 17% (p=0.01). LI parameters of the SM
during a multifunctional test increased significantly (see table)

Start After Unit P-value Gain

Mean Max P 323 487 Watt 0.03 + 51%
Max Power 570 432 Watt 0.01 + 63%
Work 347 561 Joule 0.03 +61 %
Max Force 571 926 Newton 0.01 + 62%
Time to Fm 0.33 0.34 seconds ns ns
Max explo 16940 30314 Newton/sec 0.01 +79%
Mn Expl F 1879 3423 Newton/sec 0.006 +82%
F at 0.25s 512 861 Newton 0.01 +68%
P at 0.25s 86 154 Watt 0.01 +79%

Conclusions: Combined aerobic-resistance training of patients with CHF in-
duces beneficial effects on both maximal and sub-maximal physical perfor-
mance. Patients trained in this programme move faster with more force and
more power, thus performing with better locomotive coordination and with much
more efficiency.NYHA functional class,sub-maximal and maximal workrate im-
proved in these immobile patients. LI measurement of muscular performance
is a valuable tool to assess functional capacity in patients with CHF.

P2287 Heart rate variability improvement in patients after
surgical myocardial revascularization undergoing
physical rehabilitation

L. Bryniarski t , J. Kawwa 2 , B. Bacior 1 , M. Rajzer 1 , K. Kawecka-Jaszcz 1 .

t Jagiellonian Univ. Medical College, / Cardiac Dept., Krakow, Poland; 2Centre
of Cardiac Rehabilitation, Rabka, Poland

Patients after coronary artery bypass grafting (CABG) have impaired heart rate
variability (HRV). The influence of physical rehabilitation on HRV in this group
of patients is unknown.
The aim of the study was to assess HRV and left ventricular function in pa-
tients after CABG undergoing a 21-day program of interval training with con-
stant workload.
Material and methods: We studied 103 patients after CABG divided into
group A (72 pts) undergoing group physical rehabilitation (started 7-8 days af-
ter CABG in the centre of cardiac rehabilitation) and group B (31 pts) without
rehabilitation. In all patients echocardiography, 24hr ECG recording (to assess
time- and frequency-domain HRV), exercise stress test (EXT) were performed
at baseline, at 21 days, and after 6 months.
Results (at baseline and at 21 days presented in the Table): At baseline time
domain parameters were similar in both groups, frequency domain HRV was
significantly higher in group A.

SDNN [ms] pNN50 [%] EF [%] EXT [ min]	 LF [ms2]	 HF [ms2]

Group A (n=72)
at baseline 55.6±19.9 0.8±1.9 49.6±10.2 6.3±3.1 146.2±96.5	 31.5±28.4
p <0.001 <0.05 <0.05 <0.001 NS	 NS
at21 days 64.9±25.8 1.1±2.8 51.7±9.6 8.0±2.7 201.6±139.0	 49.7±43.7
Group B (n=31)
at baseline 50.5±21.7 0.3±1.1 51.9±10.0 5.4±2.6 103.5±77.0	 8.4±10.8
p NS NS NS NS NS	 NS
at21 days 51.3±18.4 0.4±1.4 51.3±8.1 5.9±2.5 146.6±152.0	 31.4±28.5

At 21 days time domain HRV parameters improved only in group A, whereas
frequency domain HRV remained unchanged. At 6 months time and frequency
domain parameters increased significantly in both groups, but they were signif-
icantly higher in patients undergoing rehabilitation.
Exercise tolerance was significantly higher in group A after rehabilitation and at
6 months. There were no differences in EF at 6 months.

Conclusions: After CABG time domain HRV is improved in the short (21 days)
and long run, whereas frequency domain parameters increase at a later time.
Physical rehabilitation speeds up the time domain HRV improvement and influ-
ences positively the time and frequency domain parameters in the long term
follow-up (6 mths).

P2288 Should there be gender-separated cardiac
rehabilitation programs?

D. Jenni 1 , G. Kuster 2 , C. Kaufmann 2 , S. Piazzalonga 2 , P. Rickenbacher 3 ,

M. Pfisterer 2 , A. Hoffmann 2 . t Cardiology, Basel, Switzerland; 2 University
Hospitals, Cardiology, Basel, Switzerland; 3 University Hospital, Cardiology,
Bruderholz, Switzerland

Background: Underrepresentation of women in cardiac rehabilitation may
have different reasons. Selection mechanisms may lead to different outcomes.
We investigated the benefit and course of rehabilitation of women compared to
men in our outpatient cardiac rehabilitation program (OCR).
Methods: In a period of 30 months a total of 83 women (15%) and 456 men
(85%) participated in an OCR. They were compared regarding risk factors, pre-
vious revascularisation, LVEF, exercise capacity, quality of life scores and com-
plications at the beginning and at the end of OCR.
Results: Women were slightly older (62±9 years vs 60±11 years, p=0.09) and
had a higher prevalence of myocardial infarction (70% vs 59%, p=0.09). Revas-
cularisation before OCR was less often performed in women (65% vs 84%,
p<0.05) due to a lower rate of CABG(17% vs 36%, p<0.001) while the pro-
portion of PCI (48% each) was equal. In the female cohort were less diabetics
(6% vs 15%, p<0.05) and ex-smokers (31% vs 44%, p<0.05), but more per-
sisting smokers (22% vs 15%, p<0.05). There was no difference in the history
of hypertension and hypercholesterolemia. LVEF was not significantly different
(56,8±12,8% vs 55,3±13,8%, p=0. 17), but women had a lower exercise capac-
ity in % of predicted target workload at baseline (73.9±18 vs 78.0±18, p<0.05)
and a lesser increase in % of target workload after OCR (14.3±16 vs 20.8±16,
p<0.001). Quality of life scores (PLC-questionnaire, Siegrist 1996) were simi-
lar at the beginning of OCR but men had a slightly greater improvement (p=ns)
in all subscores during OCR. Women experienced more noncardiac complica-
tions (7% vs 2%, p<0.05) resulting in more discontinuation of OCR (12% vs
4%, p<0.01). There was no significant difference in cardiac complications (6%
vs 3%, p=0.19).
Conclusion: Women are a minority in OCR. They are older, have a some-
what lower risk profile and less previous revascularizations but similar cardiac
function. They start at a lower exercise capacity which they also increase less
than men during OCR. Their benefit in quality of life is somewhat less than that
of male and they are more prone for noncardiac complications. Due to these
differences women may often be misplaced and should probably be offered
gender-specific programs.
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P2289 Prevalence of venous thromboembolism among
patients entering a cardiac rehabilitation program
after coronary artery bypass surgery

M. Ambrosetti 1 , M. Salerno, M. Zambelli 2 , F Mastropasqua 3 , D. Scrutinio 3 ,

R. Tramarin 2 , R.F.E. Pedretti'. 'Fondazione Salvatore Maugeri, IRCCS,
Cardiology, Tradate, Italy; 2 Fondazione Salvatore Maugeri, IRCCS,
Cardiology, Pavia, Italy,. 3Fondazione Salvatore Maugeri, IRCCS, Cardiology,
Cassano delle Murge, Italy

No specific guidelines on venous thromboprophylaxis after cardiac bypass
(CABG) have been issued as in other surgical subspecialties. Few information
is available about the prevalence of deep vein thrombosis (DVT) and pulmonary
embolism (PE) in postoperative rehabilitative facilities.
Aim of this study was to evaluate 1) prophylaxis habits in the surgical setting
and 2) the rate of DVT and symptomatic PE in patients with a recent CABG
entering a cardiac rehabilitation program.
Two hundreds and seventy consecutive patients discharged from 19 surgery
units (men 81%, mean age 64±9 years, mean interval after operation 8 days)
were evaluated for postoperative venous thromboprophylaxis, underwent se-
rial bilateral legs venous ultrasound examinations (day 1 an 7 after admission,
then if specific symptoms occurred; duplex and color doppler imaging adopted)
and were closely observed for clinical presentation of PE in three cardiovascu-
lar rehabilitative centres. Patients with previous DVT or PE, concomitant other
cardiac surgery or planned anticoagulation were excluded.
At admission, aspirin treatment (to maintain graft patency) was present in 96%
of cases. In 171 (63%) cases treatment with low, fixed doses of subcutaneous
heparin was reported. Of these, heparin was limited to the early postoperative
period (<4 days) in 102 (38%) cases. Graded compression stockings (GCS)
were prescribed in 200 (74%) cases.
DVT was detected in 47 (17.4%) patients (proximal DVT 2.6%, isolated distal
DVT 14.8%), complicated in 2 (0.7%) by symptomatic PE (fatal PE 0.4%). Clots
were found in contralateral leg to the saphenous vein harvest site in half of
all DVT cases. Serial testing permitted to diagnose 4 (8.5%) isolated distal
DVT cases lost at day 1 examination. On multivariate analysis the following
variables were independently associated with the presence of DVT: female sex
(p<0.001), length of stay in surgery units >8 days (p<0.05) and no adoption of
heparin prophylaxis (p<0.05).
This study showed a high rate of DVT in patients entering cardiac rehabilitation
after CABG, while symptomatic PE appeared to be an uncommon complica-
tion. Wearing monolateral GCS after CABG had limited efficacy, as clots were
often localized bilaterally. The role of routine heparin prophylaxis should be ex-
tensively investigated.

P2290 Disability, emotional and cognitive factors in over-70
patients undergoing in-hospital rehabilitation after
cardiac surgery

S. De Feo, M. Capietti, M. De Salvo, A. Mazza, L. Nicola, A. Aldrovandi,
C. Opasich, R. Tramarin. IRCCS Fondazione Salvatore Maugeri, Cardiology,
Pavia, Italy

Depression and cognitive disorders are frequently observed after cardiac
surgery (CS) and may poorly affect prognosis. Elderly pts usually have more
advanced cardiac disease with comorbidity and cognitive decline, carrying an
increased risk for disability conditioning rehabilitation (Rehab) process. We in-
vestigated the role of disability, comorbidity, well-being self-perception, emo-
tional and cognitive status in elderly pts early after CS on: 1) short-term func-
tional recovery, 2) medium-term pts satisfaction about CS&Rehab process.
Methods 26 consecutive over-70 pts (75±4.5 yrs) admitted to our Rehab unit
14 (range 6-47) days after CS (9 CABG, 8 valve surgery, 9 combined) were
evaluated as follows. 1. At entry: comorbidity (Charlson Index); length of stay
(LOS) and complications during CS stay; disability (nursing needs: Maslow and
nursing chart), ability to perform basic (BADL) and instrumental (IADL) daily liv-
ing activities, cognitive function (Mini Mental State, Wais-Digit Symbol, Verbal
fluency), self-perceived health-status (Euroqual questionnaire, Eq1), distance
walked at 6-min test (WT1), depression (GDS-15 item). 2. In Rehab: LOS and
complications, left ventricular EF, number of training sessions. 3. At discharge:
6-min test (WT2), self-perceived health-status (Eq2) and depression. 4. One
month after discharge: pts satisfaction about CS&Rehab process (visual ana-
logue 1/10).
Results The mean walked distance was 142±76m at WT1 and 266 ±123 at
WT2 (p<.0001). WT1 significantly (p<.05) correlated with nursing needs (r -
0.42), depression (r -0.45) and Eq1 (r 0.48), while WT2 correlated with nursing
needs (r -0.57), depression (r -0.45) and disability (BADL/IADL r 0.42, WT1
r 0.69). At multivariate analysis only disability at admission resulted as inde-
pendent predictor of functional recovery (r2 0.43; p=.001; BADL/IADL j 0.45).
No correlation was found between functional impairment-recovery and cogni-
tive and clinical variables. Pts satisfaction was high (7.7±2.2), not related with
clinical, functional, emotional and cognitive factors.
Conclusions In over-70 CS pts: 1) functional impairment at admission in Re-
hab unit is an indicator of care needs, emotional status and well-being self-
perception; it is also a predictor of functional recovery; 2) depression influences

functional capacity; 3) clinical and cognitive factors do not correlate with func-
tional impairment and self-perception; moreover they do not affect the recovery
process; 4) pts satisfaction about CS&Rehab process is not related with any of
the considered clinical, functional, emotional and cognitive factors.

P2291 Functional and perceived recovery during intensive
in-hospital rehabilitation after cardiac surgery in
elderly

S. De Feo, M. Capietti, E. Cazzaniga, I. Giorgi, A. Mazza, A. Criffo,
C. Opasich, R. Tramarin. IRCCS FONDAZIONE SALVATORE MAUGERI,
CARDIOLOGY Pavia, Italy

In elderly the recovery process after cardiac surgery (CS) and Rehabilitation
(Rehab) is influenced not only by cardiac conditions but also by comorbidity,
cognitive decline and disability.
We evaluated the relationship between objective and subjective factors and
their influence on functional recovery in 204 consecutive over-70 pts (75±3.8
yrs) admitted to intensive Rehab unit 12±7 days after CS (108 CABG, 64
valvular, 32 combined). We considered: comorbidity (Charlson index), length
of stay (LOS) and complications in CS and Rehab, disability (nursing needs:
Maslow/nursing chart), functional status (6-min walking test: WT1 at entry,
WT2 at discharge), left ventricular EF, number of training sessions in Rehab,
self-perceived health status (Euroqual questionnaire: Eq1 at entry, Eq2 at dis-
charge) and emotional impairment (anxiety/depression, CBA-H/interview).
Results Functional capacity: the mean walked distance was 198±103m at
WT1 and 287±121 at WT2 (p<.0001). The variables poorly but significantly
(p<.05) associated with WT1 were: age, LOS in CS and Rehab, depression,
complications in CS, nursing needs and Eq1. At multivariate analysis only nurs-
ing needs were weak, independent predictors of WT1 (r 2 .14, p<.001, is -.21).
WT2 was significantly associated with WTI, age, LOS in CS, complications in
CS and Rehab, nursing needs, Eq1, Eq2 and training sessions. Multivariate
analysis showed that WT1 ((3 0.49), complications in Rehab (P -0.15), Eq2 (fs
0.15) and training sessions (P 0.20) were independently correlated with WT2
(r2 .50, p<.0001). Pts perception: anxiety correlated with depression, LOS and
complications in Rehab. At multivariate analysis only depression remained as
independent factor (r2 .53, p<.0001, P 0.69). Emotions did not correlate with
functional measures. Age, nursing needs and WT1 were significantly associ-
ated with Eq1. At multivariate analysis, only nursing needs were weak, inde-
pendent predictors of Eq1 (r2 .15, p<.0001, fl -.29). Eq2 correlated with age,
complications in CS and Rehab, WTI, WT2 and Eq1. Eq1 resulted the only
predictor of Eq2 (r2 .33, p<.0001, fs -.42).
Conclusions During a post cardiac surgery rehabilitative program in over-70
pts: a) there is no correlation between clinical and psychological variables; b)
functional impairment is strongly influenced by nursing needs which also affect
the self perceived health status; c) anxiety and depression are associated but
do not influence the recovery process neither correlate with well-being self-
perception; d) functional recovery is influenced by disability at admission but
favoured by physical training.
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CARDIOVASCULAR DISEASE IN THE ELDERLY

P2292 Acute ischaemic syndromes in the elderly: The very
elderly (>80yr) have different characteristics and
poorer outcomes than the elderly (>70yr)

D.A. Halon 1 , S. Adawi z, I. Meri 2 , M.Y. Flugelman 2 , B.S. Lewis 2 . ' Lady Davis
Carmel Medical Centre, Cardiology, Haifa, Israel; 2Lady Davis Carmel Medical
Centre, Cardiology, Haifa, Israel

Background and aims: Patients with acute ischemic syndromes (AIS) pre-
senting in their 80s may have a different clinical profile to pts in their 70s. We
maintained a registry of consecutive patients aged => 70 yrs hospitalized for
AIS and compared baseline characteristics and clinical outcomes in octogenar-
ians (Octo) vs septuagenarians (Septu).
Patients and methods: The registry included 255 consecutive septu (age
74.3±2.7yr) and 201 consecutive Octo (age 84.1±3.9yr) with definite or sus-
pected AIS hospitalized in 3 internal medicine or cardiology departments in a
single medical center.
Results: Octo were less likely to have classic risk factors for coronary artery
disease: hypertension 129 (65.2%) vs 185 (73.7%), p=0.05, diabetes melli-
tus 51 (25.9%) vs 83 (33.2%), p=0.09 and cholesterol/HDL ratio was lower
4.45±1.1 vs 4.72±1.2, p=0.04. Octo also had less prior revascularization 45
(22.6%) vs 90 (35.6%), p=0.003. However Octo were sicker on presentation
than Septu (Table). Coronary angiography was performed less in Octo (57,
28.6% vs 110, 44.0%; p<0.001) but prevalence of 3 vessel disease was greater
(34, 58.6% vs 39, 43.3%, p=0.07). Revascularization rates were similar overall
(44, 22.1 % vs 64, 25.5%, ns) but surgery was performed less in Octo (11, 5.5%
vs 26, 10.4%, p=0.06). Outcome over a period of 15.8±3.5 months was better
in Septu than Octo (table).

Patient Characteristics and Outcomes

CHF	 Renal. Failure* CVA/TIA"	 AMI$	 Death	 Death/ Rehosp#

Septu	 48(19.2%)	 30 (12.3%)	 19 (7.6%) 23 (9.6%) 31 (12.3%)	 126(49.8%)
(N=255)
Octo	 66(33.2%)	 41 (21.5%)	 24(12.1%) 40(22.1%) 51 (25.6%)	 126 (63.3%)
(N=201)
P	 <0.001	 <0.01	 0.1	 <0.001	 0.0002	 0.004

*Creatinine >1.4mg%; "Prior CVAfrIA; $CK>2X upper limit of normal; #Death or rehospital-
ization

Conclusions: 1. Major differences exist in baseline characteristics and clinical
outcomes in consecutive septuagenarians and octogenarians hospitalized for
acute coronary syndromes. 2. Coronary angiography was performed less fre-
quently in octogenarians. 3. Late mortality was high in both groups and double
in octogenarians (26% vs 12%). 4. These data are important in determining
applicability of results of controlled clinical trials to these specific age groups.

P2293 Plasma levels of inflammatory C-reactive protein and
mterleukin-6 predict outcome in elderly patients with
stroke

G.M.C. Rosano, A. Silvestri, C. Vitale, C. Castiglioni, F Frasca, P. Galetta,
D. Onorati, M. Fini. San Raffaele, Internal Medicine, Roma, Italy

C-Reactive protein (CRP) is associate with unfavorable outcome in patients
with acute ischemic syndromes and in patients with chronic stable angina. El-
evated CRP levels suggestive of heightened inflammatory state in vascular
conditions are often associated with elevated Interleukin-6 (IL-6) levels. The
predictive importance of CRP and IL-6 levels in patients with ischemic stroke
has never been elucidated. To this end we studied among 647 consecutive el-
derly patients (>65 years) those with documented ischaemic stroke, presence
of significant carotid atherosclerosis and absence of atrial fibrillation. The study
population included 150 patients (74 men, 76 women mean age 74±2) Patients
underwent evaluation of high sensitive CRP and IL-6 levels at baseline, during
hospitalization and at discharge. In-hospital was 6%, 1 year mortality was 15%
and another cerebrovascular event occurred in 12% of patients. Patients with
in-hospital events had significantly higher CRP and IL-6 levels than patients
without events (3.8±1.1 vs 1.9±0.9 mg/I, p<0.01 and 13.8±3.4 vs 6.3±2.1
pg/ml, p<0.01, respectively). Also CRP and IL-6 levels were significantly higher
in those patients with an event within 3 months of discharge compared to those
patients without an event (3.6±1.3 vs 1.1±0.7 mg/I, p<0.01 and 14.2±3.7 vs
5.4± 1.6 pg/ml, p<0.01, respectively). Both baseline CRP levels and IL-6 were
predictor of future in-hospital and 3 months future cerebrovascular events while
high CRP and IL-6 levels at baseline were not associated with a poor 1 year
prognosis. Elevated CRP levels were associated with an unfavorable outcome
only when IL-6 levels were also elevated. In a stepwise multivariate analysis
IL-6 levels were stronger predictor of outcome than CRP.
In conclusion elevated CRP and IL-6 levels may identify elderly patients at in-
creased medium term risk while do not predict one year events in this subset of
patients. CRP levels predict events only when they are coupled with IL-6 levels.

P2294 Percutaneous coronary intervention in octogenarian
population: comparison with elderly patients in Japan

S. Nakamura 1 , T. Miyauchi 1 , J. Yokoyama 1 , A. Kanazawa 1 , K. Hozawa 2 ,

S. Nakamura 2 , J. Koyama 3 , H. Ohira 4 . t New Tokyo Hospital, Department of
Cardiorogy, Matsudo-shi, Japan; 2Kasori Hospital, Dept. of Cardiology,
Chiba-shi, Japan; 3Kobari General Hospital, Department of Cardiology,
Noda-shi,Chiba, Japan; 4 Edogawa Hospital, Department of Cardiology,
Edogawa-ku, Japan

Background: Previous studies have suggested the octogenarian have worse
outcomes of percutaneous interventions (PCI). However current outcomes of
PCI for these patients are still unclear.
Method: We analyzed and compared baseline clinical, angiographical results
of 288 consecutive octogenarians (mean age 84.3±4.8 years and 54.9% male)
with those of 902 consecutive elderly patients aged from 70 to 79years (mean
age 74.7±4.7 and 61.5% male) undergoing PCI from April 1999 to April 2001.
The octogenarian group had a higher incidence of LVEF<40%, hypertension,
DM, history of CHF, recent MI (<14 days) and total occlusion. Stent and Rotab-
lator use was similar in both groups.
Results: See the table.
octogenarian

Elderly (70-79 yrs)	 Octogenarians (80> yrs)
n=1402	 n=388

Angiographic success (%) 98.8 98.5
Clinical success (%) 98.4 97.4
MACE at 30 days (%) 0 0
MACE at 180 days (%) 12.5 (all: re-PICA) 10.6 (all: re-PTCA)
Vascular access complications (%) 3.8 4.4
Storoke (%) 0.3 0.3
Event free survival (6 months) (%) 83.4 84.7

MACE: Major Adverse Cardiac Events (death/MI/CABG/re-PTCA)

Conclusion: In octogenarians, PCI can be performed with high success rate
without increasing MACE and vascular complications compared with elderly
(from 70 to 79 years) patients.

P2295 The presentation and aetiology of heart failure in the
elderly - The Hastings heart failure study

S.J. Sutcliffe', D.M. Walker 2 , J. Barrett 2 , S. Murphy 2 , R.J. Wray 2 . ' Royal
Sussex County Hospital, Department of Cardiology, Brighton, United
Kingdom; 2Conquest Hospital, Department of Cardiology, St. Leonard's on
Sea, United Kingdom

Introduction: The presentation and aetiology of heart failure in a district gen-
eral hospital particularly in the elderly is unknown.
Methods: Data was collected prospectively, over a one year period, on all
patients in an ageing community of 185,000 presenting to Conquest hospi-
tal, Hastings either as an in- or out-patients. Each patient was panelled by
one of 2 consultant cardiologists to confirm the validity of diagnosis using ESC
guidelines. The history, examination, investigation findings and the contributory
causes (aetiology) to heart failure in each patient were recorded.
Results: 1251 hospital presentations of patients suspected to have heart fail-
ure were identified. After validation and correction for multiple admissions per
patient, 434 patients were confirmed to have true left ventricular systolic dys-
function. The age range was 38 to 101 (average 79, median 80) with prevalence
increasing sharply by age. 71% (308) of all patients were older than 75 years
old. 49% (214) of all patients were male and 51% (220) female, with an aver-
age age of 76 for men and women 82. Dyspnoea was present in 90% of all
presentations. NYHA scores were: I - 9%; II - 12%; III - 25% and IV 54%. The
resting ECG was abnormal in 95% of all patients and the CXR was abnormal
in 95%.
The contributory causes to HF (numbers and percentages) in the elderly is
shown below:

Diagnosis:	 IHD	 HT	 Valve	 DCM	 AF	 Alcohol Unknown

>75:	 145 (47%) 116 (38%) 81 (26%) 3 (1%) 146 (47%) 1 (0.5%) 21 (7%)

Conclusion: The Hastings HF study reinforces the dramatic increase in preva-
lence of systolic HF with age. More than half of all patients identified were in
NYHA Class IV. The commonest aetiology in HF is IHD but in >75 multifactorial
aetiology is more common. Management strategies for HF need to acknowl-
edge the prevalence, age and complexity of heart failure in the elderly patient
in a DGH.
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P2296 Patients with 76 or more years admitted with
congestive heart failure have a clinical profile
different than their younger counterparts

M. Martinez-Selles, J.A. Garcia Robles, L. Prieto, J.A. Serrano, R. Munoz,
E. Frades, J. Almendral. Madrid, Spain

Introduction: Heart failure (HF) is a rapidly expanding syndrome. We need
information to design adequate preventive strategies and differences related
with age are specially relevant in this condition.
Methods: A total of 1,953 HF or related diagnosis were done among pts ad-
mitted consecutively to our institution during 1 year period. Hospital records
were collected and retrospectively checked. We excluded 454 pts in whom the
presence of HF could not be objectively determined, 69 pts with acute myocar-
dial infarction and 72 pts in whom some data were not available. Therefore we
studied 1,358 admissions in 1075 pts (1.27 admission per pt).
Results: Mean age was 74.7 ± 11.6 years. Patients aged >75 y were more
frequently females (68 vs 48%). We observed a higher prevalence of: stroke
(14 vs 10%), aortic stenosis (11.6 vs 6.5%), cardiomegaly (88 vs 81%) and
LVEF >0,4 (65 vs 51%), leg edema (68 vs 62%) and rates (80 vs 73%). They
also received diuretics more often (88 vs 80%). However, these older pts had
a shorter hospital stay (13.8 vs 17.4 days) and less admissions in the cardiol-
ogy department (21 vs 31%). We observed a lower prevalence of risk factors
(smoking -8.5 vs 25%-, hyperlipidemia -7.4 vs 15%-, severe obesity -4.0 vs
8.7%-, and alcoholism -3,4 vs 13%-), coronary artery disease: (severe coro-
nary stenosis -4 vs 12%- and previous CABG -1.3 vs 8.9%-), and liver disease
(2.2 vs 7.5%). Echocardiography was performed less frequently (55 vs 78%)
and they received less betablockers (2 vs 7%) and anticoagulants (11 vs 43%).
at discharge All differences were significant (stroke and leg edema p=0.05,
all the others p<0.01). We found a similar use of ACE inhibitors (67 vs 72%,
p=0.25)
Conclusions: 1) Patients with 76 or more years admitted with HF have a dif-
ferent clinical profile, with more comorbidity, less ischemic heart disease and
better ejection fraction than their younger counterparts. 2) They undergo echo-
cardiography less frequently. 3) At discharge they receive more diuretics and
less betablockers and oral anticoagulants, while the use of ACE inhibitors is
similar in both groups.

P2297 Acute ischaemic syndromes in the elderly: Is survival
better in patients selected for angiography?

D.A. Halon 1 , I. Merit, S. Adawi 2 , M.Y. Flugelman 2 , B.S. Lewis 2 . ' Lady Davis
Carmel Medical Centre, Cardiology, Haifa, Israel; 'Lady Davis Carmel Medical
Centre, Cardiology, Haifa, Israel

Background: The role of interventions in-the elderly with acute ischemic syn-
dromes (AIS) is not clear and may be misrepresented in clinical trials due to
high selection bias. We examined characteristics and outcomes in consecutive
pts included in a registry of AIS in the elderly.
Patients and Methods: The registry included 251 consecutive septuagenari-
ans and 201 consecutive octogenarians with definite or suspected AIS hospi-
talized in 3 internal medicine or 1 cardiology department in a single medical
center over 1 calendar year. Mean age was 78.6+5.9 yr. Outcomes were ex-
amined at a mean time of 15.8±3.5 months.
Results: Coronary angiography (angio) was performed in 168 pts (37.2%) of
whom 106 (63.1%) underwent revascularization (68.2% PCI, 31.8% CABG).
Patient characteristics and outcomes are presented in table.
In pts undergoing angio without subsequent revascularization (N=62) mortality
was less (7.8%) than in the no angio cohort 61 (21.7%) (p=0.01).

Patient Characteristics and Outcomes

Age(SD)	 CHF	 AMI*	 CVA#	 Death	 Rhsp**	 D/Rhsp$

Angio+ (%) 76.9 (4.9) 25 (15.1) 33 (23.1) 	 11 (6.6) 21 (12.6) 79 (47.3)	 89 (53.3)
Angio- (%) 79.6 (6.3) 88 (31.3) 53 (19.3) 32 (11.4) 61 (21.6) 138 (48.9) 161 (57.1)
p val	 0.0001	 0.0001	 0.36	 0.095	 0.016	 0.74	 0.43

*CK>2X upper limit of normal; #Prior TIA or CVA; **Rehospitalization; $Death or rehospitaliza-
tion

Conclusions: In a registry of consecutive elderly patients (mean age 78.6yr)
with acute ischemic syndromes, patients selected for coronary angiography
were 1. Younger, had less CHF and less prior cerebrovascular disease 2. Pts
undergoing angio had a better 15 month survival, irrespective of whether revas-
cularization was performed 3. Repeat hospitalization was similarly high in pa-
tients with and without angiography and whether revascularization was per-
formed or not.

P2298 Effect of multifactorial cardiovascular prevention in
75+ patients: one-year medication and risk factors
results of the DEBATE study

T.E. Strandberg, K.H. Pitkala, S. Berglind, M.S. Nieminen, R.S. Tilvis.
University of Helsinki, Department of Medicine, Helsinki, Finland

Background: There has been a paucity of elderly individuals in cardiovascular
prevention trials. Therefore, the aim of the Drugs and Evidence-Based Medicine
in the Elderly (DEBATE) study is to test the applicability and effectiveness of
established cardiovascular disease (CVD) prevention methods in patients aged
75 and over. We report here the risk factor and medication changes in the
intervention and control groups after the first year.
Methods: This population-based study has randomized 400 home-dwelling
CVD patients, aged 75, 80, 85, and 90 years at baseline (mean age 80 years,
65% women), for a multifactorial intervention trial (Am Heart J 2001142:945-
51). Of the participants at baseline, 82% had coronary heart disease, 37%
history of stroke, 19% NIDDM, and 45% hypertension; only 6% were current
smokers. Before randomization, 67% used aspirin, 40% beta-blockers, 14%
ACE inhibitors, and 20% lipid-lowering drugs. In the intervention group (n=199),
lifestyle factors and CVD treatments are individually tailored by geriatrician-
internist according to current guidelines; the control group (n=201) receives the
usual care. The primary endpoint will be a composite of major CVD, secondary
endpoints include permanent institutionalization, decline in cognitive and phys-
ical function, and quality of life.
Results: One-year status of treatments and risk factors is available from 90%
of the both groups. In the intervention group as compared to the control group,
there has been a significant increase in the use of statins (currently 56%
vs. 19%, p<0.0001), aspirin (71% vs. 61%, p=0.03), beta-blockers (60% vs.
47%, p=0.008), and ACE inhibitors (23% vs. 14%, p=0.01). In the intervention
group serum total cholesterol and LDL-cholesterol were reduced significantly
(p<0.0001 vs. control group), and pulse rate was slightly decreased (p=0.04).
Serum high-sensitive C-reactive protein increased significantly less (p=0.009)
in the intervention group during the first year. In contrast, body mass index,
blood pressure, and blood glucose were not statistically different between the
groups. Also serum creatinine, potassium, sodium, and liver enzyme values
were similar in the two groups
Conclusion: These interim results suggest that it is feasible and safe to fur-
ther improve current evidence-based treatments in the oldest cardiovascular
patients in real life. Of the risk factors, serum cholesterol and C-reactive protein
showed favourable changes in the intervention group. The results are promising
for a reduction of clinical endpoints during further follow-up.

P2299 Al and A2a adenosine receptor gene expression
during cardiovascular aging

S. Perlini 1 , B. Arosio 2 , G. Palladini 1 C. Vergani 2 , G. Annoni 2 , A.U. Ferrari 3 .

t Clinica Medica 2, IRCCS San Matteo, University of Pavia, Pavia, Italy; 2 Osp
Maggiore, Univ Milano Bicocca, Dept. Geriatrics, Milano, Italy; 3 Univ Milano
Bicocca, Ctr Fisiol Clinics e 1pertensione, Milano, Italy

Cardiovascular aging is associated with progressive structural and functional
modifications that may contribute to an increased prevalence of heart failure
(HF), a situation characterized by excessive catecholamine stimulation. Since
HF is also characterized by a reduction of the cardioprotective effects of adeno-
sine (Ado), which are at least in part mediated by the antiadrenergic actions of
Ado Al receptor (Al R) activation and modulated by Ado A2a receptor (A2aR)
stimulation, we investigated the relationships between Ado Al R and A2aR
gene expression and cardiac function during cardiovascular maturation and
aging. Left ventricular (LV) end-diastolic (EDD) and end-systolic (ESD) internal
dimensions, and LV fractional shortening (FS, %) were evaluated by M-Mode
echocardiography in 2, 5, 12, and 21 month-old Sprague-Dawley rats (2M-old,
5M-old, 12M-old and 21 M-old, respectively; n=1 0 per group). After LV catheter-
ization for the evaluation of systolic LV pressure (LVP), AlR and A2aR mRNA
levels were measured in LV myocardial fragments by RT-PCR (densitometric
units normalized for the reference gene GAPDH).
Results are shown in the table (means+SEM; *p<0.05 vs 2M-old).

Table

EDD (mm) ESD (mm) FS (%) LVP (mmHg) Al R A2aR

2M-old 7.5+0.2 4.2+0.1 42+1 98+2 1.42+0.14 0.60+0.03
5M-old 8.1+0.2 4.4+0.1 38+2 101+3 1.11+0.05 0.37+0.03*
12M-old 8.5+0.2 4.7+0.2* 39+2 102+3 2.02+0.12* 0.41+0.02*
21M-old 8.8+0.2* 5.1+0.2* 35+2* 105+4 2.11+0.20* 0.40+0.02*

Aging was associated with progressive reduction in systolic function and in-
creases in both end-diastolic and end-systolic LV dimensions, at comparable
systolic LV pressure. Concomitantly, Ado At R gene expression was increased,
while Ado A2aR mRNA levels were reduced. These opposing changes in Ado
At and A2a receptor gene expression during aging indicate that a modification
of their cross-talk may be associated with LV morpho-functional alterations and
progressive loss of adenosine cardioprotective mechanisms.
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P2300 Differences in coronary risk factors between
middle-aged and elderly individuals. The
CARDIO2000 study

C. Chrysohoou, D.B Panagiotakos, C. Pitsavos, J. Skoumas, J. Skoumbourdis,
C. Stefanadis, P.K. Toutouzas. University of Athens, School of Medici,
Cardiology Clinic, Athens, Greece

Background: It is suggested from several investigators that the relative risks
of cardiovascular events in elderly are much different compared to the others.
In this work we aim to evaluate differences in the coronary risk factors between
elderly and middle aged people, in a Mediterranean population with high life
expectancy.
Methods: During 2000-01, we randomly selected 848 hospitalised patients
(695 males, 58±10 -153 females, 65±9 years old) for first event of acute coro-
nary syndromes (ACS) and 1078 paired, by sex-age, hospitalised controls with-
out CHD (CARDIO2000), from all the Greek regions. In order to evaluate dif-
ferences in the risk factors between elderly and the rest of the subjects, we
developed multivariate risk models, using "dummy" variables as indicators of
age group.
Results: 370 (43%) of the patients and 408 (38%) of the controls were over
65 years old (mean age (SD): 70 ± 4 and 69± 3, respectively). The sex ra-
tio (males/females) was 7-to-3 in the elderly, while it was 4-to-1 in the < 65
years old patients. The following table presents differences in the effect of the
investigated risk factors between middle -aged and elderly people.

Age < 65 yrs Age > 65 yrs	 Differences

Risk factor OR P-Value OR P-Value P-Value
Smoking (Y/N) 2.41 0.0001 1.56 0.017 < 0.05
Hypertension (Y/N) 2.04 0.012 1.99 0.001 NS
Diabetes mellitus (Y/N) 1.84 0.017 3.22 0.001 <0.01
Sex (male-female) 1.41 0.018 2.11 0.001 < 0.05
Age (10-years) 1.04 0.023 1.19 0.001 NS
Physical inactivity (Y/N) 1.12 0.023 1.14 0.51 NS
Unhealthy diet (Y/N) 1.21 0.024 1.76 0.005 < 0.05
Hypercholesterolemia (Y/N) 3.95 0.031 2.75 0.001 < 0.01
Social status (low/high) 1.44 0.032 1.22 0.166 < 0.05
Depression (Y/N) 1.22 0.035 1.51 0.027 < 0.05
BMI (Kgr/m2 ) 1.02 0.039 1.00 0.78 NS

Conclusions: In elderly subjects some common risk factors like smoking, sex,
diabetes mellitus, unhealthy diet, depression and BMI seem to have different
impact on coronary risk than in younger subjects. Recognition of the differences
that occur in periods throughout the life span may contribute to understanding
their causes and devising more effective strategies for the primary prevention

PROGNOSIS IN HEART FAILURE

P2301 Prognostic value of left atrial functional parameters in
congestive heart failure

L.R. Tumasyan 1 , A.B. Nargizyan 2 , H.S.H. Kamalyan 1 , N.N. Khudabashyant.
t Institute of Cardiology, Heart Failure, Yerevan, Armenia; 2 lnstitute of
Cardiology, Heart Failure, Yerevan, Armenia

Background: Prognostic significance of the left ventricular performance in pa-
tients (pts) with congestive heart failure (CHF) is well established. However, it
has not been clarified whether left atrial (LA) dysfunction influence the mortality
in these pts.
The aim of our study was to assess the contribution of the parameters of LA
function to the prediction of survival in pts with severe CHF.
Methods: We prospectively studied 172 pts (mean age 60.2±0.8, male 120)
in sinus rhythm with dilated cardyomyopathy of ischemic (n=132) or nonis-
chemic (n=40) origin and NYHA III-IV functional class CHF. LA end-systolic
dimension, volume, late diastolic (A) transmitral flow velocity, LA kinetic energy
(LAKE), mitral regurgitation (MR) and also atrioventricular place displacement
(AVPD) were obtained using M-mode, two-dimensional and Doppler echocar-
diography. LAKE was calculated using the formula=1/2 LA stroke volume x1.06
x A2, where the A-transmitral Doppler A velocity. MR was quantified as a MR
area/LA area ratio.
Results: During a mean follow-up period of 50±14 months 58 (33.7%) pts
died from cardiac causes. Pts with cardiac events had a more impaired LAKE
(4.7±0.8 kdyn/cm/sec vs. 9.1±1.1 kdyn/cm/sec, p<0.001), transmitral filling
pattern, depicted by A velocity (29.3±3.6cm/sec vs. 39.2±3.1 cm/sec, p<0.05),
and AVPD (5.5±0.8mm vs. 8.9f1.1mm, p<0.01). The MR was markedly se-
vere in nonsurvivors than in survivors (0.41±0.05 vs. 0.2±0.04, p<0.02). In
pts free of cardiac events lower LA dimension (62.6±5.3mm vs. 76f4.2mm)
and volume (93.6±7.tml vs. 116±8.3ml, p<0.05) were found. In the univaria-
tive Cox proportion hazard model all of these parameters were found to be
significant prognostic indicators of survival. However, the multivariative Cox
analysis revealed that only LA enlargement, LAKE and AVPD were the sig-
nificant independent predictors of cardiac death. Kaplan-Meier survival curves
demonstrated a survival rate of 68% for pts with LA dimension>70mm and

volume>110ml and 87% for those with dimension<70mm and volume< 11 0ml
(p<0.01). Similar probability of survival (p<0.01) was shown in pts with
LAKE>6.5 kdyn/cm/sec (85%) and AVPD>7.Omm (82%) and in those with
LAKE<6.5 kdyn/cm/sec (62%) and AVPD<7.Omm (64%).
In conclusion, LA parameters are the powerful predictors of survival in pts with
CHF LA enlargement allows for identification a high-risk subgroup of pts with a
worse outcome. In addition, lower LAKE and AVPD provide similar prognostic
information.

P2302 Haemoglobin predicts survival in patients with
chronic heart failure with a U-shaped curve: a
substudy of the ELITE II trial

S.D. Ankert, R. Sharma 2 , D.F. Francis 2 , B. Pitta, P.A. Poole-Wilson 2 ,

A.J.S. Coats'. I Charite Medical School, Campus Virchow, Cardiology, Berlin,
Germany; 2NHLI, Clinical Cardiology, London, United Kingdom; 3 University of
Michigan, Cardiology, Michigan, United States of America

Background: The correction of anaemia in chronic heart failure (CHF) is asso-
ciated with an improvement in symptoms and cardiac function. The relationship
between haemoglobin and survival in CHF, and whether there is an optimal
range, is not known.
Methods: We analysed haemoglobin concentrations in 3044 patients recruited
in the Evaluation of Losartan In The Elderly (ELITE II) trial. Patients of mean
age 71.5±6.8 years (+SD) and New York Heart Association (NYHA) class
2.5+0.6 were enrolled from June 1997 to May 1998 and followed-up for sur-
vival (range 1 to 780 days, median 551).
Results: The mean haemoglobin level was 14.0±1.6 g/dL (males: 14.3+1.5,
females: 13.3+1.4 g/dL; p<0.0001). Overall, there were 513 patients (16.9% of
the study population) with a haemoglobin level less than 12.5 g/dL (257 males
[12.2% of all males]; 256 females [27.1% of all females]). There were 82 fe-
males (8.7% of all females) with a haemoglobin level less than 11.5 g/dL. In
univariate analysis, age, NYHA class, serum creatinine, left ventricular ejection
fraction (all p<0.0001) and sex (p=0.046) all predicted survival. Haemoglobin
as a continuous variable for all patients was not a significant prognostic marker
(p=0.26). However, subdividing patients according to 1.0 g/dL increments of
haemoglobin revealed a U-shaped mortality curve, with 14.5-15.4 g/dL having
the best prognosis (2 year survival 85%; 95% Cl 81 to 89%), independent of
age, sex, NYHA class, left ventricular ejection fraction, creatinine, co-existing
chronic obstructive pulmonary disease and treatment allocation (p<0.001). Pa-
tients in the lowest (<12.5 g/dL) and highest (>15.4 g/dL) haemoglobin groups
had the worst survival (75% and 76%, respectively, at 2 years). Further analysis
identified a haemoglobin of 14.5 g/dL as optimal for survival in CHF.
Conclusions: Anaemia is frequently observed in patients with CHF and re-
lates to a poor prognosis. Haemoglobin is an independent predictor of mortal-
ity for patients with CHF. The relationship is not linear but follows a U-shaped
curve, with anaemic and polycythaemic patients having the worst survival. It
may be important to have a specific target range for haemoglobin when treat-
ing anaemia in CHF.
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I P23031 Anaemia is an independent predictor of poor
outcome in patients with chronic heart failure

J. Szachniewicz 1, J. Petruk-Kowalczyk 1 , A. Kaczmarek 1, T. Witkowski 1 ,

M.F. Plepoll", S.D. Anker", W. Banasiak 1 , P. Ponikowski 1. 1Clinical Military
Hospital, Cardiology, WrocJaw, Poland; 2NHLJ, Imperial College, Clinical
Cardiology, London, United Kingdom

Background: Mild anaemia frequently occurs in patients with chronic heart
failure (CHF), particularly in the advanced stages of the disease. The correc
tion of anaemia with erytropoietin may be possible. The aim of this study was
to assess prospectively the relationship between the prevalence of anaemia
(haemoglobin level <= 120 gil) and prognosis in an unselected CHF popula
tion.
Methods: All consecutive patients with a diagnosis of CHF admitted to our
department between January and April 2000 were considered for the present
study. Those with secondary causes of anaemia were excluded. Patients were
followed-up until November 2001 (> 18 months in all survivors), and the end
point of the study was all-cause mortality.
Results: One hundred and seventy six patients were enrolled (120 men, mean
age: 63 yrs; New York Heart Association [NYHAj class IIIIIIII/IV: 14/82/52/28;
left ventricular ejection fraction [LVEF]: 41%, CHF of ischaemic aetiology in
62%). In the whole population the mean haemoglobin level was 140±16 gil.
Anaemia was found in 18 (10%) patients, and was significantly more common
in women than in men (18% vs 7%, respectively, p=0.02) and in those with
most severe CHF symptoms (frequency in NYHA I/II/III/IV: 0%19%/10%/21%,
respectively, NYHA IV vs I-III, p=0.03), but not related to the other clinical in
dices. Univariate analysis revealed NYHA class III-IV (hazard ratio 3.9, 95%CI:
1.7-9.4, p=0.002), low LVEF <= 30% (hazard ratio 2.7, 95%CI: 1.2-6.2, p=0.02)
and anaemia (hazard ratio 2.9, 95%CI: 1.2-7.2, p=0.02) as predictors of 18
month mortality. In multivariate analysis, anaemia remained an independent
predictor of death when adjusted for NYHA class and LVEF (hazard ratio:
2.7, 95%CI: 1.1-6.8, p=0.03). In anaemic patients, 18-month survival was 67%
(95%CI: 45-89%) compared to 87% (95%CI: 81-92%) in patients with a normal
haemoglobin level (p=0.016).
Conclusions: Mild anaemia is a significant and independent predictor of poor
outcome in unselected patients with CHF. Correction of low haemoglobin level
may become an interesting therapeutic option for anaemic CHF patients.

I P2304! Prognostic impact of right ventricular disfunction in
patients with ischaemic and non ischaemic left
ventricular disfunction

L. La Vecchia 1, G.L. Spadaro 1 , M. Paccanaro 1 , L. Zanolla 2, L. Varotto 1,

C. Bonanno 1 , A. Fontanelli 1. 1S Bartolo Hospital, Cardiology, Vicenza, Italy;
2 Borgo Trento Hospital, Cardiology, Verona, Italy

Background: Previous observations by our group reported: 1) a higher preva
lence of right ventricular (RV) dysfunction in idiopathic dilated cardiomyopa
thy (IDC) compared to ischemic heart disease (IHD); 2) a significant negative
prognostic impact of RV dysfunction in patients (pts) with IDC. Other published
studies observed that RV dysfunction is a powerful prognostic marker in heart
failure. We sought to investigate the prognostic role of RV function: 1) compared
to LV function; 2) in IDC compared to IHD.
Methods: We studied 193 consecutive pts (mean age 57±12 yrs; 83% males)
enrolled because of a left ventricular (LV) ejection fraction (EF) <45% sec
ondaryto IHD (86 pts, 44%) or IDC (107 pts, 56%). Coronary anatomy was doc
umented in all cases, and 70% of IDC pts underwent endomyocardial biopsy
to rule out myocarditis. RV function was assessed angiographically based on
Ferlinz's method (normal reference for RV EF in our laboratory: 53±6%). LV
and RV parameters were entered in a multivariate analysis according to the
Cox proportional hazard method. The end-point considered was transplant-free
survival (TFS).
Results: LV EF was 31±9% and RV EF was 38±12%. Mean follow-up was
33 months (range 12-126 mol. Fifty-five events were recorded: 36 cardiac
deaths, 3 non-cardiac deaths and 16 transplants. Thus, TFS was 72%. At
univariate analysis, significant predictors of TFS were: RV end-diastolic vol
ume (EDV) (p=O.OOl) but not LV EDV (p=O.l 08), RV end-systolic volume (ESV)
(p<O.OOO1) and LV ESV (p=0.022), RV EF (p=0.002) and LV EF (p=0.004). At
multivariate analysis, RV function was an independent predictor of TFS (EDV:
p=O.OOl;ESV: p<O.OOOl; EF: p=0.003), but not LV function (ESV: p=0.800; EF:
p=0.085). When etiology (IDC vs CHD) was entered in the model, the results
did not show any significant change.
Conclusions: In our series, RV function appears to be more powerful than LV
function as a predictor of survivai, regardless of the etiology of LV dysfunction.
These results are intriguing, especially for patients with IHD, which is notori
ously characterized by an almost exclusive involvement of the LV.

IP230S1 Minor myocardial damage detected by troponin T is a
powerful predictor of long-term prognosis in patients
with decompensated heart failure

E.R. Perna 1, S.M. Macin 1, J.P. Cimbaro Canella 1, N. Auqler ", E.F. Farias 1,

J.R. Badaracco 1, P.D.Liva 1, M. Brizuela 2. 'lnstituto de Cardiologia J. F.
Cabral, Heart Failure Clinic, Corrientes, Argentina; 21nstitutode Cardiologia J.
F. Cabral, Laboratorio, Corrientes, Argentina

Background: Progression of chronic heart failure (CHF) is characterized by
frequent hospitalization for decompensation and high mortality. Clinical dete
rioration is triggering by many factors that could promote ongoing myocytes
injury.
Aim: We sought to determine whether a specific marker of cardiac injury, car
diac troponin T (cTnT), would be associated with long-term prognosis in pa
tients admitted for decompensated CHF.
Methods and Results: One hundred and eighty-four patients with decompen
sated CHF in the absence of an acute coronary syndrome were enrolled. A
cTnT value >=0.1 nglmL in samples drawn at 6, 12 or 24 hours after hospi
talization was considered abnormal and it was found in 58 patients (31.5%,
Group 1). There were no significant differences between Group 1 and patients
with cTnT <0.1 nglmL (Group 2) in terms of demographic and clinical data,
and NYHA functional class. During a median follow-up of 9 months, the mor
tality in Group 1 and 2 was 31% and 17.5% (p=0.038; OR=2.13, 95% CI, 0.97
4.69). The cumulative 3-year free-CHF readmission survival in Group 1 and
2 was 53% and 25% (log rank test p=0.015). In a Cox proportional hazard
model, poor tissue perfusion (RR=2.46, CI95%=1.31-4.6), previous infarction
(RR=1.99, CI95%=1.02 - 3.9) and cTnT >= 0.1 nglmL (RR=1.74, CI95%=1.05
- 2.9) emerged as the independent predictors of long-term outcome
Conclusions: One third of patients with decompensated CHF had elevated
levels of cTnT. This subgroup was clinically undistinguished from those without
myocardial damage. cTnT >=0.1 nglmL was an independent long-term prog
nostic marker and it suggest a role of biochemical stratification in this setting.

IP2306! The prognostic value of troponin T and
echocardiography in acute pulmonary oedema

Y. Ofran, M. Gatt, D. Leibowitz, A.T. Weiss. Hadassah University Hospital,
Department of Cardiology, Jerusalem, Israel

Background: Elevated troponin T levels and decreased LV function have suc
cessfully predicted elevated risk in acute coronary syndromes, however their
independent and combined prognostic value in patients presenting with pul
monary edema (PE) is unknown. This study examined the predictive value of
troponin measurement and echocardiography in patients presenting with PE.
Methods: Records of all patients admitted to the CCU with a diagnosis of acute
pulmonary edema (PE), measurement of TnT, and echocardiographic study
were reviewed. Patients with ST elevation on admission ECG or severe AS
were excluded. 124 patients formed the study group (mean age 73.5 ± 10.8,
61M/63F) and six month telephone follow-up of clinical status was performed.
Results: Elevated TnT levels (» 0.1 ng/ml) were noted in 53 patients (42.7%).
During six months of follow-up, this group had a significantly increased inci
dence of ischemic cardiac events (cardiac-related death, non fatal MI or acute
coronary syndrome) (26 cases (49.1%) vs 19 cases (26.8%)) compared with
the TnT negative group.(p< 0.01) Moderate or severely reduced LV function
(75 patients) was also a predictor of recurrent ischemic events with an inci
dence significantly higher in this group as compared to patients with normal or
minimally reduced LV function (35 cases (46.7%) vs 10 cases (20.4%)). (p-,
0.04) When cardiac function and TnT levels were analyzed together, the power
of prediction was significantly improved. Only 3 (9.7%) of 31 patients with nor
mal heart function and normal levels of troponin, had recurrent ischemic events
compared with 19 patients (54.3%) among those with both reduced LV function
and elevated TnT. (P< 0.002) Neither reduced LV function or elevated troponin
T predicted recurrence of pulmonary edema.
Conclusions: In patients with pulmonary edema, elevated TnT and decreased
LV function are independent predictors of recurrent ischemic events and com
bining provides additive predictive power as compared to each predictor alone.
Patients with these findings require a more agressive therapeutic approach
while the low event rate in patients with normal troponin and LV function, these
patients may be managed more conservatively.
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P2307 Risk stratification in asymptomatic or mild
symptomatic left ventricular dysfunction:
interleukin-6 is a strong predictor for long-term
mortality

T. Kleemann, A. Kilkowski, M. Bangert, K. Lindner, W. Greger, K. Siegler,
J. Senges, C. Kilkowski. Herzzentrum Ludwigshafen, Cardiology Department,
Ludwigshafen, Germany

Background: Even after introducing ACE-inhibitors and beta-blockers into
heart failure treatment, the mortality rate remains high in patients (P) with con-
gestive heart failure. Therefore risk stratification is warranted to identify high
risk P for death in an early stage of heart failure. Aim of the study was to ex-
amine the prognostic significance of neurohormones and cytokines in P with
asymptomatic or mild symptomatic left ventricular dysfunction (LVD).
Patients and methods: 529 P with an asymptomatic (NYHA I) or mild symp-
tomatic (NYHA II) LVD (ejection fraction [EF] <=45%) admitted to a nonuniver-
sitary tertiary care hospital were prospectively registered. All P were clinically
stable and on optimized medical treatment for LVD when blood samples for
neurohormones and cytokines were obtained (94% ACE-inhibitor, 56% beta-
blocker, 66% diuretics, 59% digoxin and 4% spironolactone). Mean follow-up
time was 27 months. P were stratified into two groups according to the median
concentrations of the different neurohormones and cytokines. Then multiple lo-
gistic regression for all-cause mortality was performed adjusted for age, gender,
concomitant diseases and medication.
Results: During the follow-up period of 27 months, 134 (25%) P died.

Odds Ratio 95% Confidence Interval

Interleukin-6 > 8.6 ng/l 4.1 1.8- 9.2
EF<30% 2.3 1.2-4.7
Age > 70 years 2.2 1.1 -4.6
Endothelin > 6.8 ng/I 2.1 1.1 -4.3
TNF-alpha > 2.5 ng/I 1.9 0.9 -4.0
Norepinephrine > 307 ng/I 1.9 0.9 - 3.7
ANP > 296 ng/I 0.7 0.4- 1.5

Multiple logistic regression for all-cause mortality adjusted for age, gender, EF, concomitant
diseases and medication

Conclusion: 1. Every fourth P with asymptomatic or mild symptomatic LVD
was dead after about two years. 2. In a multivariate analysis a high level of
Interleukin-6 was the strongest predictor for all-cause mortality. 3. Among neu-
rohormones, endothelin was best associated with a worse prognosis, having a
similar prognostic impact on mortality as a low EF or increased age.

P2308 Smoking status and long-term outcome in a
consecutive series of patients with acute myocardial
infarction

G. Galasso, F. Piscione, G. De Luca, G. Marrazzo, G. Visconti, 0. Viola,
F Furbatto, M. Chiariello. Federico II University, Cardiology, Naples, Italy

Background: Cigarettes smoking is one of the most important risk factors for
cardiovascular disease. Although it is well recognized that continued smoking
confers an adverse prognosis after coronary angioplasty (PCI) in pts with acute
myocardial infarction (AMI), recent studies suggest that smokers had better
immediate and short-term outcome than nonsmokers, a phenomena so called
"Smoker's Paradox". No data exist regarding the relationship between smoking
and long term prognosis after AMI. Aim of our study was to evaluate the effects
of smoking status on long-terms prognosis in pts with AMI treated with either
thrombolysis (154 pts) or PCI (175 pts).
Methods: We evaluated 329 consecutive pts (288 men, 57.6±11.9 years). Two
groups were defined according to smoking status before AMI: Smokers (201
pts) and No-Smokers (128 pts). In-hospitals complications were defined as:
cardiac death, re-AMI, need of new myocardial revascularization, major ven-
tricular arrhythmias, and heart failure. Major adverse cardiovascular events
(MACE) were defined as cardiac death, re AMI, and a new myocardial revas-
cularization. Long-term clinical outcome was based on MACE occurrence rate
and obtained in 79% of Smokers and 83% of No-Smokers, during a 20 + 14
months follow up (FU). FU was based on a direct systematic review of all pts
clinical documentation during the study period and by a telephone or direct pts
interview at the end of FU.
Results: Smokers were younger (55.9±11 years vs 60±12.7 years, respec-
tively, p = 0.001) with prevalence of male sex (94.9% vs 79.2%, p < 0.0001),
a lower incidence of diabetes (12.9% vs 23.4%, p = 0.013) and hypercholes-
terolemia (21.9% vs 35.2%, p = 0.008) but with a higher incidence of previ-
ous angina (35.3% vs 24.2%, p=0.034). This group showed a non significant
lower incidence of in-hospital events (30.3% vs 36.7%, p = NS). At long-term
FU smokers had a significant lower incidence of MACE (18.9% vs 31.1%, p =
0.004). At univariate analysis, presence of diabetes (36% vs 22% p=0.039) and
thrombolisys (31% vs 17%, p=0.048) were negative prognostic factors. At mul-
tivariate analysis smoking status (p = 0.005) and thrombolysis (p = 0.049) were
significant predicting factors, positive and negative respectively, of long-term
clinical outcome.

Conclusion: The smoking status was associated to a better long term progno-
sis confirming the existence of a "Smoker's Paradox". A younger age at presen-
tation, a lower incidence of diabetes and hypercholesterolemia may account for
such a paradox.

P2309 Long-term intermittent dobutamine infusion
combined with oral amiodarone for end-stage heart
failure. A randomized double blind study

J. Nanas, I. Kanakakis, G. Alexopoulos, E. Tsagalou, P. Papazoglou,
E. Tsolakis, M. Kopelia, M. Anastasiou-Nana on behalf of Asoc Prof John
Nanas. Dpt of Clinical Therapeutics, University of Athens, Athens, Greece

Background: Agents with positive inotropic effect have consistently been
shown to increase mortality when administered chronically to patients with
heart failure. Although controversial, the use of intravenous inotropes as a pal-
liative measure in the small subset of patients with truly end-stage heart failure
continuous to be a common practice and may be appropriate. A non random-
ized study has showed that long-term intermittent dobutamine infusion com-
bined with oral amiodarone, improves the survival of patients with end stage
heart failure.The purpose of this randomized double blind study was to evalu-
ate prospectively the effects of long-term intermittent dobutamine infusion (IDI)
combined with oral amiodarone in patients with congestive heart failure (CHF),
refractory to standard medical treatment.
Methods: Thirty patients with decompensated CHF refractory to standard
treatment who could be weaned from dobutamine therapy after an initial 72-
hr infusion, were randomized in a double blind manner to Group 1, treated with
intravenous placebo infusion for 8 hours every 14 days, and to Group 2, treated
with intermittent dobutamine infusion 10ig/kg/min, for 8 h every 14 days. All
patients were treated with oral amiodarone, 400mg/d, started at least 2 weeks
before their randomization. Worsening of the patients clinical and/or hemody-
namic condition was followed by weekly infusions and if there was no improve-
ment the label was opened and the patients were placed on dobutamine weekly
infusions.
Results: There were no differences in baseline clinical, hemodynamic and bio-
chemical characteristics between the two groups. The left ventricular ejection
fraction was 24 ±5% and 23±6% in Group 1 and 2 respectively (p=0.563);
mean pulmonary capillary wedge pressure 30±8 mmHg and 28±8 mmHg
(p=0.528); systolic blood pressure 98±13mmHg and 99±18mmHg (p=0.839);
cardiac index 2.2±0.71t/min/m 2 and 2.1±0.61f/min/m2 (p=0.719). The estimated
probability of survival at one year was 21 % for group I versus 69% for group II,
with a median survival time of 20.5 and 52 weeks respectively p=0.007.
Conclusions: Long-term IDI combined with amiodarone added to conventional
drugs improves survival of patients with severe CHF.
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P2310 Effect of subsequent pregnancy in patients with
documented peripartum cardiomyopathy -
a prospective echocardiographic and cytokine
evaluation

K. Sliwa 1 , F. Zhanje 2 , J. Kachope 2 , R. Essop 2 .'Baragwanth Hospital,
Cardiology, Johannesburg, South Africa; 2Baragwanath Hospital, Cardiology
Dept., Johannesburg, South Africa

Objective: To assess the effect of subsequent pregnancy on maternal left ven-
tricular function and plasma levels of TNF-a in patients with previously diag-
nosed peripartum cardiomyopathy (PPC).
Background: Peripartum cardiomyopathy is a disorder of unknown etiology,
and has been reported to be more frequent in African women. Little is known
about the time course pattern of left ventricular function in patients with PPC.
Serial cytokine measurements have not been done previously in this group of
patients.
Methods: We prospectively followed 59 consecutive black women with PPC.
Echocardiograms, clinical assessment and cytokine measurements were done
at baseline and after 6 months of therapy. After clinical treatment, patients were
advised to avoid new pregnancies and a follow-up was obtained. In the patients
that had a subsequent pregnancy, echocardiography was performed at onset of
the pregnancy (8 weeks), end of pregnancy (8 months), one and three months
post partum. At the same time blood for cytokine measurements was taken.
Results: There were 6 subsequent pregnancies in patients aged 26 to 39 years
that occurrred 1-2 years after clinical treatment of PPC. Four of the 6 patients
had a persistent cardiomegaly and impaired ejection fraction (38.4%±6%, n=4
and 56.5%, n=2) at the onset of the subsequent pregnancy. A new pregnancy
was initially well tolerated in all patients. None of the patients presented with
preeclampsia or worsening heart failure during the pregnancy. The ejection
fraction at 8 months of pregnancy remained unchanged (41±6%, n=4 and
54.5%, n=2). One month post partum there was a significant deterioration in
the EF in all but one patient (26.5±5%, n=5 and 62.1%, n=1). Three months
post partum 2 of the 6 patients died due to heart failure with no improvement
in the EF in the remaining patients (25.5±5%, n=4). TNF-a plasma levels were
2.4±1.1 pg/ml at onset of subsequent pregnancy (n=6) and 2.3±0.9 pg/ml at 8
months (n=6). There was a significant increase in the TNF-a plasma levels to
6.8±2.4 pg/ml one month post partum (n=6) and 6.1 ±0.9 pg/ml three months
post partum (n=4).
Conclusion: Subsequent pregnancy in this group of patients with PPC had a
devastating outcome. The deterioration of left ventricular function occurred in
all patients post partum and was accompanied by a significant rise in TNF-a
plasma levels.

P2311 Incremental prognostic role of endogenous
ouabain-like factor in idiopathic dilated
cardiomyopathy towards heart failure progression

M. lacoviellol, P. Manunta 2 , C. Forleo 1 , P. Guida 1 , E. Messaggio 2 ,

G. Bianchi z, P. Rizzon 1 , M.V. Pitzalis 1 . t University of Bari, Institute of
Cardiology, Bari, Italy; 2Nephrology, Milan University, Milan, Italy

Plasma levels of endogen ouabain-like factor (OLF) have been demonstrated
to be increased in patients with heart failure. No data are available so far as
far as their prognostic role is concerned. We sought to verify the predicting
value of OLF towards heart failure worsening in a group of patients with id-
iopathic dilated cardiomyopathy. We prospectively analysed 126 consecutive
patients (age 51±15 years; NYHA class 1.9±0.7) with idiopathic dilated car-
diomyopathy (WHO criteria), while receiving optimal treatment. Left ventric-
ular ejection fraction (LVEF), left ventricular end diastolic diameter (LVEDD),
and OLF plasma levels were evaluated. The progression towards heart fail-
ure (worsening in clinical conditions leading to one of the following: sustained
increase in conventional therapies, hospitalization, cardiac transplant, death)
was considered as end point. After 13±5 months of follow-up, 6 patients had
sustained increase of conventional therapy, 16 hospitalization for heart failure, 3
cardiac transplant and one died after heart failure worsening. At univariate anal-
ysis, age (HR:1.05; CI:1.01-1.08), NYHA class (HR:5.82; CI:2.92-11.6), LVEDD
(HR: 3.35; CI:2.07-5.40), LVEF (HR: 0.89; CI:0.85-0.94) and OLF (HR: 1.005;
CI:1.004-1.007) were significantly related to events. By Cox multivariate anal-
ysis, OLF was independently associated with heart failure progression (HR:
1.003; CI:1.001-1.005) showing a value incremental over that of demographic,
clinical and echocardiographic data (figure). In conclusions in idiopathic dilated
cardiomyopathy, high OLF plasma levels are independent predictors of heart

failure progression and adding incremental prognostic information to traditional
parameters.

P2312 Prognostic value of cytokines and neurohumoral
factors in congestive heart failure

M. gwechenberger, M. Hulsmann, R. Berger, B. Stanek, R. Pacher. Akh,
cardiology, Vienna, Austria

Background: Cytokines and neurohormones have been associated with poor
prognosis in patients with congestive heart failure. On the other hand it has
been shown that these factors are influenced by medical treatment.
Objectives: The aim of the study was to compare the prognostic value of cy-
tokines and neurohumoral factors in patients with congestive heart failure under
maximal uptitrated therapy with ACE Inhibitors.
Methods: We studied 100 patients with congestive heart failure (NYHA II or III),
left ventricular ejection fraction <25% and treatment with enalapril 40mg/die,
diuretics and digitalis. O-Blocker therapy was started in 91 % of the patients dur-
ing the follow up period. Serum levels of Interleukin-6, TNF-alpha, pro-ANP,
ANP, proBNP, BNP, Noradrenalin, big- Endothelin were measured at inclu-
sion of the study. Primary endpoint was death or heart transplantation. Sec-
ondary endpoint was defined as combined death, heart transplantation, wors-
ening of heart failure or cardiac arrhythmias. Stepwise multivariate regression
analyses were performed using 10 variables (Age, LVEF, bigET, Noa, ANP,
proANP,BNP,proBNP, IL-6 and TNF alpha)
Results: During follow-up 39 patients died or had heart transplantation. 54 pa-
tients reached the combined secondary endpoint and 46 patient had no events.
The mean follow up was 37 months (0.3-60months). A Cox proportional haz-
ards regression analysis identified BNP as independant predictor for the pri-
mary endpoint. BNP was 236,4±249,76 fmol/I in patients without primary end-
point and 533,1±539.02 fmol/I inpatients who died or underwent heart trans-
plantation. IL-6 had the strongest predictive value for the secondary endpoint.
IL6 was 1.4±1.1 pg/ml in patients without an event and 3.6 ± 5.9 pg/ml in
patients with events.
Conclusion: In the present study BNP is the strongest predictor for mortality
or heart transplantation. But interleukin-6 is the most potent predictor for the
combined end point of death, heart transplantation, worsening of heart failure
or cardiac arrhythmias. A single measurement might help identifying patients
at high risk of death or complications and should be monitored more closely.

P2313 Pre-trial severity of left ventricular dysfunction in
heart failure determines outcomes: Val-HeFT
echocardiography study

M. Wongt, S. Barlera 2 , L. Staszewsky 2 , M.R.P. Baselier 3 , D.P. Naidoo 4 ,

S. Souttern 5 , N. Aknay 6 , I. Anand 7 . VA Greater Los Angeles Healthcare
Syst, Los Angeles, United States of America; 2 lnstituto Mario Negri, Milan,
Italy; 3Ampia Ziekenhuis, Breda, Netherlands; ° King Edward VII Hospital,
Durban, South Africa; S lNythanshawe Hospital, Manchester, United Kingdom;
6 Novartis Pharmaceutical Corporation, East Hanover, United States of
America; 'University of Minnesota, Minneapolis, United States of America

Background: Earlier echocardiography (echo) studies indicated that left ven-
tricular (LV) size and ejection fraction (EF) were predictors of mortality in heart
failure (HF). The Val-HeFT (Valsartan in Heart Failure Trial) echo database
from 5010 patients enabled evaluating the hypothesis that pre-trial severity of
LV dysfunction determines morbidity and mortality.
Methods: Baseline LV internal diastolic diameter (LVIDd)and EF were grouped
by quartiles (Q1-Q4): <6.3 to >7.5 cm and >32 to <22%, respectively. Risk
ratios (RR) for morbidity (time to death or time to 1st of: sudden death with
resuscitation, IV inotropic therapy, or hospitalization for HF), and mortality (time
to death) were calculated from pooled data including valsartan and placebo
patients using Cox regression analysis.

Quartiles % Morb. RR vs 04 P	 % Mort. RR vs 04	 P

LVIDd (cm)	 01: <6.3 21.1 0.485 **	 13.2 0.442	 **

Q2: 6.3 to <6.8 29.4 0.713 17.9 0.617	 '*

03:6.8 to <7.5 31.1 0.756 *`	 19.1 0.656
Q4: >7.5 39.0 - -	 27.3 -	 -

EF (%)	 01: >32 22.6 0.506 *`	 13.9 0.501	 **

Q2: 27 to <32 29.6 0.687 **	 19.1 0.706	 **

Q3: 22 to <27 30.7 0.711 **	 19.8 0.725
Q4: <22 40.2 - -	 26.4 -	 -

*p=0.0002 `*p<0.0001 (log-rank tests)

Results: Grouping the data according to severity of LV dilatation (increasing
LVIDd) and systolic dysfunction (decreasing EF) demonstrated gradients of in-
creasing morbidity and mortality at the higher baseline quartiles. RR between
baseline quartiles showed the greatest reduction comparing the best (Q1) to
the worst (04).
Conclusion: Val-HeFT echo data confirm that stratification of patients in HF by
severity of increased LVIDd and decreased EF can identify patients most likely
to suffer from morbidity and mortality.
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P2314 Prognosis in severe heart failure due to Chagas'
disease worse than heart failure due to idiopathic,
ischaemic or hypertensive cardiomyopathy

H. Freitas, P.R. Chizzola, M.R.P. Markus, M.A.R. Cuoco, A.T. Paes,
A.C.P. Lima, E.A. Bocchi, A.J. Mansur. Heart Institute (InCor), Sao Paulo,
Brazil

To evaluate clinical determinants of prognosis in a large hospital based series
of outpatients with severe heart failure due to different etiologies, including Cha-
gas' heart disease, we have followed up 1220 outpatients in a single Institution
since 1991.
Patients were referred for treatment of heart failure in a tertiary care university
hospital dedicated to cardiology, and followed-up for 25.6 ± 26 months. Pa-
tients' ages ranged between 13 and 72 (45.5 ± 11) years; 952 (78%) patients
were men and 268 (22%) women. Heart failure was ascribed to idiopathic di-
lated cardiomyopathy in 454 (37.2%) patients. Etiologies were Chagas' heart
disease in 242 (19.8%) patients, ischemic cardiomyopathy in 212 (17.4%), hy-
pertensive cardiomyopathy in 170 (13.9%), and others in 142 (11.7%). Stan-
dard therapy included angiotensin converting enzyme inhibitors titrated to the
patients' needs. Survival was assessed through Kaplan Meier method for each
clinical variable categorized in terciles, to avoid pre-established categoriza-
tions. Subsequently, an univariate Cox proportional hazard model was fitted
and multivariate analysis was performed, through pooled non-invasive clinical
variables (non-invasive model), and cardiac catheterization variables (invasive
model).
Results - 425 (34.8%) patients died in the follow-up, 74 (6.1%) patients un-
derwent heart transplantation and 28 (2.3%) underwent other surgical inter-
ventions. In the non-invasive model, Chagas' heart disease etiology (relative
risk of 2.72), left ventricular end diastolic diameter (relative risk 1.13) and left
ventricular ejection fraction (relative risk 0.96) were identified as the main de-
terminants of prognosis. In the invasive model, Chagas' heart disease etiology
(relative risk of 9.13) and the cardiac index (relative risk 0.40) were identified
as the most important determinants of prognosis.
Conclusion: In conclusion, prognosis in severe heart failure due to Chagas'
disease was worse than prognosis in heart failure due to idiopathic, ischemic
or hypertensive cardiomyopathy. In addition, Chagas' heart disease etiology
surpassed other clinical markers of less favourable prognosis in this series.

P2315 Perioperative cardiac mortality rates in 109.904
surgical patients. A single-centre experience from
1991 to 2000

D. Poldermans, E. Boersma, M. Kertai, J.J. Bax, M. van Santen, L.L.M. van de
Ven, A.F.L. Schinkel, J.R.T.C. Roelandt. Erasmus Medical Centre, Cardiology
Dept., Rotterdam, Netherlands

Aim: To assess the incidence of perioperative cardiac mortality in daily clinical
practice; to identify risk factors; and to study changes over time.
Methods: A hospital database provided information on potential cardiac risk
factors (age, gender, hypertension, smoking, angina, MI, heart failure, stroke,
diabetes, preexistent renal failure and COPD), and perioperative mortality of all
surgical admissions during 1991-2000. Risk factors were determined accord-
ing to the ICD-9 coding system. The mortality cause was assessed by review
of hospital records and autopsy results. Autopsy results were available in 33%.
Patients admitted for cardiac surgery and patients under age 16 were excluded.
Time trends were identified with chi-square tests and logistic regression analy-
ses were applied to study the relation between risk factors and cardiac mortal-
ity.
Results: 109.904 patients underwent surgery. Overall perioperative mortality
was 3.1%, and cardiac death 0.68% (22% of all-cause mortality). The incidence
of cardiac mortality, and the prevalence of potential risk factors decreased with
time (figure). Risk factors that were significantly associated with perioperative
cardiac death were: previous MI (odds ratio [OR] 6.6; and 95% Cl: 5.4-8.1);
heart failure (OR 4.7; 3.9-5.7); renal failure (OR 3.3; 2.6-4.3); age >70 years
(OR 3.1; 2.6-3.6); diabetes (OR 1.7; 1.3-2.1); male gender 1.4 (1.2-1.7); and
hypertension (OR 1.3; 1.0-1.6). Angina, smoking, COPD, and hypercholes-
terolemia were not associated with increased cardiac mortality.

Conclusions: Although the incidence of perioperative cardiac death de-
creased during 1991-2000, patients with established coronary disease or pre-
existent renal failure still remain at high risk.

P2316 A non-invasive index to identify ambulant patients
with chronic heart failure at increased risk of sudden
death; results of UK-HEART

N. Gall on behalf of The UK-HEART investigators, king's college hospital,
cardiology, London, United Kingdom

Background: sudden death is common in patients with chronic heart failure
(CHF). Patients with mild to moderate disease are at relatively greater risk of
sudden death when compared to those with more severe functional impair-
ment; identifying those at risk is an important goal. UK-HEART was designed
to prospectively identify non-invasive predictors of mode of death in mild to
moderate CHF.
Methods: between 1993 and 1995, 553 patients with stable mild to moderate
CHF were recruited: 76% male, 63±10 (mean±sd) years old, 76% ischaemic
heart disease, NYHA 2.3±0.5, EF 41.71±16.9%. Serum biochemistry, cardio-
thoracic ratio (CTR), echocardiographic and electrocardiographic variables, in-
cluding QT and QRS dispersion (QTd and QRSd respectively) and heart rate
variability and the presence of non-sustained ventricular tachycardia (NSVT)
on 24 hour Holter monitoring were assessed. By 2000, after at least 5 years'
follow-up, 201 patients had died, 67 (33%) suddenly.
Results: using the Cox proportional hazards regression model, CTR, QRSd,
the presence of NSVT and QTd across the chest leads were found to
be significant independent predictors of sudden death (all p<0.04). The
hazard ratio (95% confidence intervals) represents the excess risk asso-
ciated with the effect in parentheses. CTR (10% increase) 1.43(1.2-1.71);
QRSd (10%increase) 1.11(1.04-1.19); NSVT (presence) 2.03(1.27-3.25); QTd
(10%increase) 1.04(1.00-1.07).
An index was derived by summing weighted scores for each of the four vari-
ables (the 3 continuous variables dichotomized by their medians): CTR>0.52
(score 4), presence of NSVT (score 3), QRSd >42.7ms (score 2), QTd> 37ms
(score 2), score 0 otherwise, total a maximum of 11. This index was found to
perform well in identifying those at risk of sudden death. (SN-sensitivity, SP-
specificity, PPV-positive predictive value, NPV-negative predictive value). For
a score of 11: SN 98.5, SP 11.1, PPV 13.3, NPV 98.2; for a score of 0: SN
20.9, SP 95.9, PPV 41.2, NPV 89.8. The C statistic for the Receiver Operator
Characteristic curve is 0.7.
Conclusion: an index derived from simple, readily measurable, non-invasive
measures can be used to identify patients with mild/moderate heart failure at
risk of sudden death.

Cardiac mortality rates.
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P2317 Relation between left ventricular function and
exercise tolerance in heart transplant recipients

M. Dandel 1 , M. Hummel', E. Wellnhofer 2 , R. Meyer', R. Hetzer' . 'German
Heart Institute of Berlin, Thoracic and Cardiovascular Surgery, Berlin,
Germany; 'German Heart Institute of Berlin, Cardiology Dept., Berlin,
Germany

Background: Reduced post-transplant exercise tolerance is mainly attributed
to the altered physiologic responses of denervated hearts to expercise. The
contribution of left ventricular (LV) dysfunction is barely known. We assessed
the left ventricular (LV) function and exercise tolerance in non-rejecting heart
recipients, in connection with transplant coronary artery disease (TxCAD) and
amount of interstitial fibrosis.
Methods: Echocardiographic analysis of LV function (M-mode-, 2D-, flow
Doppler- and tissue Doppler) was performed in 120 patients (post-transplant
time: 3 months -13 years), prior to exercise testing, cardiac catheterization and
endomyocardial biopsy. Echocardiographic parameters were tested for relation-
ships with histological, angiographical and exercise findings.
Results: Reduced percentage of predicted peak oxygen uptake was found
in 117 patients (97.5%). Even without TxCAD, peak oxygen uptake reached
only 73.8 ±9.2% of predicted values. The elevated LV end-diastolic pressure
[LVEDP] (11.8 ±5.9mmHg) and reduced transmitral pressure half-time [PHT]
(42.3 ±9.9ms) suggest, that without TxCAD, reduced exercise tolerance was
mainly related to diastolic dysfunction. All TxCAD patients showed reduced
exercise tolerance, which was highest in the angiographic TxCAD group. In pa-
tients with angiographic TxCAD, the LV ejection fraction, although lower than
without TxCAD (p=0.0011), was in normal range (62.8 ±11.5%). The high
LVEDP (14.8 ±5.6mmHg) and short PHT (30.1 ± 8.7ms) in these patients were
indicative for a mainly diastolic dysfunction. The significantly reduced systolic
wall motion peak velocities measured by tissue Doppler imaging in both TxCAD
groups (angiographic and visible only by intracoronary ultrasound), suggests
also the contribution of impaired systolic function to the exercise intolerance.
Patients with TxCAD showed also reduced chronotropic responses to exercise
(p <0.01).
Impaired diastolic function and exercise intolerance appeared also related to
interstitial fibrosis. Patients with diffuse perivascular and interstitial fibrosis
showed higher LVEDP, shorter PHT and more altered exercise parameters than
patients with minimal or reduced fibrosis (p <0.001).
Conclusions: The LV diastolic dysfunction, closely related to interstitial fibro-
sis, is a major cause of post-transplant exercise intolerance. TxCAD impairs
exercise capacity mainly by aggravating pre-existent diastolic dysfunction and
reducing the chronotropic response to exercise. Post-transplant exercise intol-
erance is rarely the prime consequence of impaired LV systolic function.

P2318 Adenovirus-mediated gene transfer of interleukin-1 or
RANTES antagonists prolongs heart allograft survival
in a rat model

S. Fleury', E. Simeoni 1, J. Li', J. Dudler 2 , G. Vassalli'. 1 CHUV Cardiology,
Lausanne, Switzerland; 2CHUV, Rhumatology, Lausanne, Switzerland

Chemokines including RANTES (Regulated upon Activation, Normal T-cell Ex-
pressed and Secreted) play a key role in mediating leukocyte migration and
activation within cardiac allografts, which represent crucial early pathophysio-
logical events after engraftment. Other cytokines including interleukin-1 (IL-1)
are also involved in the amplification of early leukocyte recruitment into the al-
lograft. To prevent cellular infiltration and activation within the grafted heart, we
have constructed recombinant adenoviral vectors expressing soluble IL-1 type
II receptor (sIL-1 RII), which antagonizes the IL-1 cytokine, and RANTES(9-68),
which acts as an antagonist of RANTES.
Methods and Results: Heart allografts were performed in the F344/Lewis rat
strain combination. Ex vivo gene transfer was carried out by intracoronary instil-
lation of adenoviral vectors expressing sIL-1 RII (2x1 OE10 plaque forming units;
n = 10), RANTES(9-68) (n = 7), no transgene (n = 5) or saline solution with
no virus (n = 6). Allograft survival was prolonged by sIL-1RI1 (15.6+5.7 days)
and RANTES(9-68) (17.0+1.8 days) adenoviral vectors as compared to null-
adenovirus (9.8+0.8 days; p<0.01 for sIL-1 RII and RANTES) or saline (9.8+2.1
days; p<0.01 for sIL-1 RII and RANTES). Immunohistochemical analysis will be
presented.
Conclusions: Adenoviral vectors expressing IL-1 or RANTES antagonists may
be a useful approach to prevent acute cardiac allograft rejection.

P2319 Role of B cells and macrophages in endomyocardial
biopsies with ISHLT grade 0

N.E. Hiemann 1 , R. Meyer', M. Hummel', E. Wellnhofer 2 , S. Thomann',
R. Hetzer 1 . ' Deutsches Herzzentrum Berlin, Cardiothoracic and Vascular
Surgery, Berlin, Germany; 2Deutsches Herzzentrum Berlin, Cardiology, Berlin,
Germany

Purpose: Acute cellular rejection episodes are the main life threatening compli-
cations within the first year after heart transplantation [HTx]. This study tests the
role of immunohistochemical evidence of B cells and macrophages in endomy-
ocardial biopsies [EMB] without evidence of acute cellular rejection according
to the Classification of the ISHLT.
Methods: Out of a total of 809 EMB with ISHLT grade 0 taken from 422 HTx
patients (72 female, 350 male, mean age at HTx 46 years) with terminal heart
failure (CAD=1 15, dCMP=274, others=33) 393 EMB without evidence of the
Quilty phenomenon were divided into 5 time intervals [TI] after HTx (1st-4th
month, N=70; 5th-12th month, N=48; >1st-2nd year, N=71; >2nd-4th year,
N=78; >4th-10th year, N=126). In H&E stainings vascular reaction (endothe-
lial cell swelling/vessel wall thickening) was graded and immunohistochemical
reactions with antibodies directed against B cells (CD20cy, clone L26, Dako® )
and macrophages (CD68, clone KP1, Dako ® ) were performed and evaluated
semi-quantitatively by light microscopy (x200).
Results: 1. There was a positive reaction for B cells in 5.7% of EMB in TI I, in
14.6% in TI II, in 11.4% in TI III, in 11.8% in TI IV, and in 9.5% in TI V. 2. Im-
munohistochemical evidence of macrophages was found in 100.0% of EMB in
TI I, in 93.7% in TI II, in 84.5% in 11 111, in 83.3% in TI IV, and in 83.2% in TI V. 3.
Distribution of positive reaction for B cells in males and females was as follows:
male/female TI 13.4/18.2%, TI II 11.9/33.3%, TI III 8.2/33.3%, TI IV 12.9/0.0%,
TI V 11.1 %/0.0%, and for macrophages: male/female TI 1 100.0/100.0%, TI II
95.2/83.2%, TI III 83.9/88.9%, TI IV 83.3/83.3%, TI V 86.0%/66.7%. 4. There
were no correlations between the immunohistochemical evidence of B cells and
macrophages. 5. Severity of vascular reaction was independently of immuno-
histochemical evidence of B cells and macrophages.
Conclusions: 1. Evidence of activation of the humoral immunologic system
and the unspecific immunologic system early after HTx is found in all HTx pa-
tients. 2. Evidence of humoral rejection is low in cases of absence of acute
cellular rejection and increases within the 1st year after HTx. 3. Activation of
the non-specific immunologic system plays a dominant role also in cases of
absence of acute cellular rejection. 4. Activation of the humoral immunologic
system during the first two years after HTx seems to be more pronounced
in females. 5. Humoral immunologic reactions and non-specific immunologic
reactions seem not to have an impact on the development of microvascular
alterations after HTx.

P2320 Prognostic value of contrast stress
echocardiography, myocardial stress scintigraphy
and their combination in heart transplant recipients

PH. Jung', M. Kung', C.H. Spes 2 , S. Stoerk', J. Rieber 2 , A. Koenig 2 ,

C.E. Angermann 1 . ' University of Wuerzburg, Dpt. of Cardiology, Wuerzburg,
Germany; 2 University of Munich, Dpt. of Cardiology, Kl. Innenstadt,
Muenchen, Germany

The diagnostic yield of dobutamine stress echocardiography (DSE) may be
limited in heart transplant recipients (HTR) due to impaired image quality. As
shown by our group, however, it can be improved by using both transpulmonary
contrast agents and harmonic imaging. This study evaluates the prognostic
value of contrast-DSE with harmonic imaging, of myocardial stress szintigraphy
(SPECT) and of their combination.
Methods: 119 contrast-DSE and SPECT were performed in 81 HTR (66 male,
aged 55±10,8 years) transplanted between 1985 and 1999. The contrast agent
Optison® was injected intravenously as a bolus (0.3-1.0 ml) during rest and
peak stress (dobutamine 5-40µg/kg/min). Regional wall motion was assessed
offline by using the standard 16-segment model. SPECT was performed simul-
taneously (one day protocol) with application of the radiopharmacon (Tc99m-
MIBI) at peak dobutamine stress. Any new or worsening wall motion or perfu-
sion abnormalities were considered pathological.
Results: In 2 patients contrast-DSE, in 1 patient SPECT studies were not of
diagnostic quality. No relevant side effects occurred. Within 12 months after
the initial contrast-DSE 7 out of 23 patients with a pathological contrast DSE-
result experienced cardiac events (6 x PTCA, 1 x cardiac death; positive predic-
tive value=PPV=30.4%) compared to 8 out of 50 patients with a pathological
SPECT (7x PTCA, 1x cardiac death; PPV=16.0%). 7 out of 17 patients with
both pathological contrast-DSE and pathological SPECT-results experienced
cardiac events (6x PTCA, 1x cardiac death; PPV=41.2%). There was no sig-
inificant difference between the negative predictive values for contrast-DSE,
SPECT and their combination (95,7% vs. 95,4% vs. 96%, p= 0,68).
Conclusion: Contrast-DSE identifies patients with following cardiac events
more precisely than SPECT, but the combination of both outmatches it. A nor-
mal contrast-DSE and/or SPECT appears to be a reliable marker for an event-
less clinical course.
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P2321 Mitochondrial permeability transition pore opening
before cardiac graft acute rejection in rats

L. Gomez, O. Raisky, L. Chalabreysse, J. Ninet, O. Gateau-Roesch, J. Quash,
M. Ovize. HBpital Cardiologique, Unite 81, Lyon, France

We sought to determine whether mitochondrial permeability transition (MPT)
pore opening might play a role in apoptosis during cardiac graft acute rejec-
tion. Seven to nine-week old male rats underwent an heterotopic (abdominal)
cardiac transplantation that was either syngenic (Brown Norway/ Brown Nor-
way, Syn group; n=10) or allogenic (Brown Norway/Lewis, Allo group; n=10).
Transplanted hearts were harvested at day 3 or 5 following surgery. Mitochon-
dria were isolated using differential centrifugations. Caspase 3 activity from
the cytosolic fraction was assessed using a fluorimetric technique. Within the
isolated mitochondria suspension, free Cat concentration of the medium was
measured by means of a specific microelectrode; MPT pore opening triggered
by Cat overload was defined as the brutal liberation of Cat* by the mitochon-
dria. Cardiac graft rejection was evaluated using conventional histology grad-
ing. Acute rejection was detected in all Allo hearts at day 5, but was absent in
Allo hearts at day 3. No rejection was detected in the Syn groups. At day 5,
caspase 3 activity in Allo hearts averaged 41100 pmol/mg versus 3000 in the
Syn hearts (p<0.001). At day 3, caspase 3 activity was normal in both Allo and
Syn groups. The Cat load that triggered MPT pore opening averaged 20 µM
at day 5 in Allo versus 240µM in Syn (p<0.001). At day 3, Cat load necessary
to induce MPT pore opening averaged 240µM in Allo versus 3201tM in Syn
(p<0.05).
These data suggest an early sensitization to Cat loading of the mitochondrial
permeablity transition pore that occurs before the acute rejection and myocar-
dial apoptosis following cardiac transplantation in the rat.

P2322 Long-term follow-up of combined heart and kidney
transplantation. A single-center experience

M.G. Crespo-Leiro' , M.J. Paniagua 1 , L.F. Hermida 1 , J.M. Herrera',
J. Oliver', J.F. Gomez-Veiga 3 , C. Rivera 2 , A. Castro-Beiras'. 'Juan Canalejo,
Cardiology, A Coruna, Spain; 2Hospital Juan Canalejo, Nefrology, A Coruna,
Spain; 3Hospital Juan Canalejo, Urology, A Coruna, Spain

Irreversible renal dysfunction is considered to be a contraindication for heart
transplantation. However simultaneous heart and kidney transplantation (HKT)
can be an acceptable option for these patients.
Purpose: To assess our experience in simultaneous heart and kidney trans-
plantation from the same donor with particular attention to long-term follow-up.
Methods: Retrospective analysis of medical records of 11 HKT patients who
underwent combined HKT from the same donor from 1995 to 2000. The vari-
ables recorded were age, sex, etiology of cardiac and renal diseases, immuno-
suppressive protocol, ischaemic time of both allografts, and follow-up data in
terms of number of rejection episodes of boths allografts, kidney function and
survival.
Results: All HKT patients were males, being the average age of 53 ± 9,3
years. Donor's average age was 34 ± 9,39 years. Etiology of the cardiopathy
was dilated cardiomyopathy 23%, ischemic 61% and retransplantation 15,4%.
Etiology of nefropathy was: glomerulosclerosis 9%, Wegener 9%, nefrotoxic-
ity 18%, nefroangiosclerosis 18% and unidentifyed 36%. Cardiac allograft is-
chemic time was 187 ± 95 min, kidney allograft ischemic time was 412 ± 97
min. Immunosuppressive regimen was cyclosporine, azathioprine and steroids
in 1 patient and in the other 10 patients, cyclosporine, mofetil-micophenolate
and steroids; average of cardiac rejections/patient: 0,4 ± 0,97. No rejections
were identifyed in renal allograft. Average creatinine at 1, 2 and 4 years was:
1.3 ± 0,24, 1.1 ± 0,2, and 1,2 ± 02 mg/dl respectively. One patient (9%) died in
the postoperative period due to bleeding related to renal allograft surgery. The
remaining 10 patients are alive and asymptomatic after an average follow-up of
44,5 ± 17,2 months with normal function of boths allografts.
Conclusions: Simultaneous heart and kidney transplant from the same donor
is a therapeutic aproach suitable for patients with terminal cardiac and renal
diseases. Apart from perioperative mortality, the long-term evolution is good
with high survival, low rate of cardiac rejection episodes, no renal rejection
episodes and normal function of boths allografts.

P2323 Influence of prolonged left ventricular assist device
support on post transplantation acute rejection and
survival

E. Birks', P.D. Tansley', C.T. Bowles', J. Smith', J.R. Pepper 2 ,

N.R. Banner 3 , A. Khaghani 1 , M.H. Yacoub'.'Harefield Hospital,
Cardiothoracic Surgery Dept., Harefield, United Kingdom; 2Royal Brompton
Hospital, Cardiothoracic Surgery, London, United Kingdom; 3 Royal Brompton
and Harefield Hospital, Department of Cardiology, London, United Kingdom

Although left ventricular assist devices (LVADs) can be life saving in deteriorat-
ing patients and offer opportunities for prospective HLA matching, they modu-
late the cell mediated and humeral immune systems. These changes can po-
tentially influence both early and mid term outcome after transplantation (Tx).
To clarify these issues we prospectively followed eleven patients from 1995
who had LVAD support and subsequently received transplants at our institu-
tion, consisting of 10 heart & 1 heart and kidney transplants. Nine were males
& 2 were females. Ages ranged from 15-59 (mean 43.2) yrs. Original disease
was ischaemic heart disease (IHD) in 8, dilated cardiomyopathy in 2 and con-
genital heart disease in 1. Duration of support was 4-23(mean 10.8) mths. Only
one patient developed HLA class II antibodies following LVAD implantation. Of
all the other patients who survived more than 3 months after LVAD over the
same time period and were not transplanted, HLA antibody formation only oc-
curred in 1(4.5%) of 22. Prospective HLA matching was done in all patients
and in 2 a ODR and in 4 a 1 DR mismatch was achieved. Pre-operative cross
match was negative in all. There were no early deaths and two late deaths, one
at 4 months due to donor heart dysfunction thought to be due to pre-existing
donor hypertension and one at 6 years 3 months due to neurological disease
predating transplantation. Follow up was up to 6 yrs 3 mths after Tx. The ac-
tuarial survival for the group was 88.9% at 1 and 88.9% at 5 yrs compared to
82.7% and 78.8% in the 256 non LVAD patients transplanted over the same
time period. All 9 survivors are in NYHA Class I at latest follow up. There was a
tendancy to lower rejection in this group. Angiographic follow up showed min-
imal disease in two patients. In conclusion this limited study has shown that
LVADs are associated with no significant incidence of HLA antibody formation,
possibly a low incidence of acute rejection presumably due to the reported
apoptosis of T cells, may allow for prospective HLA matching and the mid term
results are excellent.

P2324 Usefulness of plasmapheresis in the management of
severe allograft dysfunction without cellular rejection
after heart transplantation

M.G. Crespo-Leiro, M.J. Paniagua, C. Ramirez, P. Torres, F. Arnal, T. Tabuyo,
A. Juffe, A. Castro-Beiras. Juan Canalejo, Cardiology, A Coruna, Spain

Severe allograft dysfunction without signs of cellular rejection on endo-
myocardial biopsy (EMB) is a major complication after heart trans-plantation
(HT). The anatomopathologic diagnosis and treatment of this kind of rejection
(also called humoral rejection) are a matter of debate, but it is generally consid-
ered to be mediated by antibodies and is more dangerous than cellular rejec-
tion. The treatment used in our centre for this complication consists of a steroid
bolus, cyclophosphamide or mofetil mycophenolate, and plasma-pheresis
The aim is to assess the incidence of severe HT allograft dysfunction without
EMB evidence of cellular rejection, and the effectiveness of our management
protocol.
Methods: Retrospective analysis of medical records of HT patients who had
severe allograft dysfunction (ejection fraction < 30% and need of i.v. inotropic
support and/or intraaortic baloon pumping). Clinical suspicion of humoral re-
jection was required upon observation of severe allograft dysfunction and no
lymphocytic infiltrates in EMB tissue. The variables recorded were age, sex,
time post-HT of immunofluorescence (IF) studies of EMB tissue, number of
plasmapheresis sessions, and follow-up data on allograft function and survival.
Results: Of a total of 386 HT patients, 12 patients (3.1%) gave rise to clinical
suspicion of humoral rejection (11 males, mean age 55.0 ± 8.3 years). Time to
onset after HT was 16.7 ± 21.8 months (range 2-72). The IF studies (C3, C4,
c1q, fibrin, IgG, IgM and IgA) were mainly negative. The number of plasma-
pheresis sessions was 10.0 ± 3.9 (range 7-19). Evolution was satisfactory in 11
of the 12 patients (91.6%), who regained normal allograft function and were in
NYHA functional class I after a mean follow-up period of 36 ± 18 months. Two
of these patients died (after 24 and 36 months) from non-cardiac cause (ab-
dominal aortic aneurism surgery and lower ischaemia surgery, respectively).
The only patient who did not improve underwent heart retrans-plantation 3
months after detection of humoral rejection. Plasmapheresis gave rise to no
serious complications.
Conclusions: Severe allograft dysfunction after HT without signs of cellular
rejection on EMB is an infrequent but major complication. Our management
protocol, which includes plasmapheresis, has generally been successful, al-
lowing total recovery of allograft function in 90% of cases. Anatomopathologic
diagnosis needs to be improved.
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P2325 Effect of atrial fibrillation on Doppler indexes of left
ventricular diastolic function

R.R. Brandt, H.F. Pitschner, J. Sperzel, C.W. Hamm. Kerckhoff Heart Center,
Cardiology Dept., Bad Nauheim, Germany

Doppler transmitral (M) and pulmonary vein (PV) flow velocity curves are gener-
ally used to describe left ventricular diastolic function. However, these indexes
are dependent on several factors and are only defined for patients in sinus
rhythm (SR). Atrial fibrillation (AF) is a common arrhythmia characterized by a
lack of organized atrial mechanical activity and, thus, has a confounding influ-
ence on Doppler indexes. AF is often a consequence of diastolic dysfunction
and both conditions frequently coexist making it difficult to assess the true ef-
fect of AF on Doppler indexes. Therefore, we have chosen the experimental
approach to measure Doppler indexes first in SR and subsequently after induc-
tion of AF in 10 patients (6 men, 4 women, mean age 53±8 years) undergo-
ing radiofrequency ablation of paroxysmal AF (circular insulation of PV). Four
patients had a history of hypertension with mild left ventricular hypertrophy.
Otherwise, none had signs of structural heart disease and everyone had nor-
mal or near normal diastolic function by Doppler echocardiography. Multiplane
transesophageal echocardiography was performed in patients under general
anesthesia at the beginning of the procedure to measure Doppler M (sample
volume between leaflet tips) and left upper PV (sample volume 1 to 2 cm within
the orifice) flow velocity curves. Measurements were first obtained in SR and
during right atrial pacing (RAP) at 60, 80, and 100 ppm. AF was then success-
fully induced in all patients by high rate pacing (cycle length 140 to 180 ms)
in the coronary sinus and measurements were repeated. Each patient served
as his own control. Statistical analysis (paired t-test) was performed between
measurements in AF and SR/RAP at comparable heart rates. Data shown in
the table are mean±SD.

HR E-wave A-wave DT PV TVI PV Vmax

(/min) (cm/s) (cm/s) (ms) syst./diast. syst./diast.

SR/RAP 78±10 57.3±19.1 46.6±20.9 256±29 1.17±0.26 1.61±0.87

AF 76±7 65.5±22.7 213±29 0.69±0.23 0.63±0.26

p NS <0.05 <0.01 <0.001 <0.01

HR = heart rate; DT = deceleration time; NI = time velocity integral; Vmax = peak velocity

In summary, keeping other factors constant, AF by itself shortens deceleration
time and decreases syst./diast. pulmonary flow ratios. These data may serve
to define a "normal" range of Doppler indexes for patients in AF.

FP-2-3261Is left ventricular dysfunction related to carotid
atherosclerosis in hypertensives?

G. Parrinello, D. Colomba, P. Bologna, A. Licata, A. Pinto, R. Scaglione,
S. Paterna, G. Licata. Universita di Palermo, Dept. of Internal Medicine,
Palermo, Italy

This study has been designed to investigate the relationship between carotid
atherosclerosis and diastolic dysfunction in hypertensives. The study popula-
tion includes 142 hypertensive (HT) patients (64 females and 78 males) se-
lected from a data base consisting of 3541 subjects who were referred to our
ultrasound cardiovascular laboratory in the last five years (1995-2000) at the
first diagnosis of mild to moderate (according to the WHO/ISH criteria) essen-
tial hypertension, younger than 55 years. Accurate evaluation of wall carotid
artery and left ventricular function and structure were the main inclusion cri-
teria. From the analysis were excluded all the subjects with other associate
major cardiovascular risk factors. Examination of both common carotid arteries
was detected by high-resolution vascular ultrasound to evaluate carotid Intima-
Media Thickness (IMT) and M-B mode and Doppler ultrasonography exami-
nation was performed to evaluate left ventricular structure and function. Left
ventricular diastolic filling was detected by peak early LV filling velocity/peak
atrial filling velocity (E/A), deceleration time (DTE) and isovolumic relaxation
time (IVRT). According to carotid IMT values all patients were sub-grouped as
follows: group A consisting of 85 (59.9%) pts with IMT > 1 mm; group B con-
sisting of 57(40.1%) pts with carotid IMT < 1 mm. Our results shows that IVRT,
DTE and RWT were significantly (p < 0.05) higher in group A (IVRT 106 + 15.5
ms; DTE 237 + 51.3 ms; RWT 0.40 + 0.08) than in group B (IVRT 97.54 + 13.1
ms; DTE 203.3 + 27 ms; RWT 0.37 + 0.06). The prevalence of LVH was signif-
icantly (p< 0.01) higher in-group A (30/85; 35%) than in-group B (8/57; 14%).
In all subjects with normal left ventricular geometry a positive correlation (r =
0.33; p< 0.04) between IMT and DTE was observed. The main new finding of
the present study is the recognition of an association between higher levels of
carotid arterial wall thickness and left ventricular diastolic dysfunction in newly
diagnosed essential hypertensives. This association seems to be independent
by the presence of left ventricular hypertrophy. These results are consistent
with the indication that the evaluation of carotid wall morphology has to be rec-
ommended not only in hypertensive patients with LVH but also in those with
alterations in left ventricular diastolic function. This approach might improve

the prognostic stratification of hypertensive subjects and it might be suitable to
recognize subset of patients at higher risk of cardiovascular disease or events.

P2327 Recruitment into a diastolic heart failure study - Few
patients meet the criteria

J.E. Sanderson, A. Chan, S. Chan, W.H. Fung, G. Yip, J. Wong, W.Y. Ma,
W. Chan. The Chinese University of Hong Kong, Medicine & Therapeutics,
Shatin, NT, Hong Kong

Purpose: The Hong Kong Diastolic Heart Failure Study (HKDHF study) which
started in 1999 is a multicentre trial comparing diuretic alone, diuretic plus
ramipril or diuretic plus Irbesartan in patients with diastolic heart failure (DHF)
on quality of life (QOL), exercise capacity, hospitalizations and mortality. Re-
cruitment has been slow. We have investigated the reasons why.
Methods: The main inclusion criteria are: clinical History of heart failure within
2 months prior to screening including a chest X-ray demonstrating pulmonary
congestion; NYHA Functional Class II - IV; left ventricular ejection fraction >
45% by echocardiography (M-mode/2D/AVP) or a radionucleotide technique
and therapy with diuretics with stable dose > 14 days prior to the screening.
After stabilization patients are randomized into one of the 3 treatment arms. A
QOL questionnaire, 6min walk test, echocardiography and natruiretic peptides
are measured at baseline, 3, 6 and 12 months.
Results: In the first 14 months 1400 subjects with a history of heart failure were
screened in our centre (PWH). 847 were women and the average age was 77.5
yrs and 72.6 yrs for men (553). All had an echocardiogram. Of these 40 subjects
(2.86%) were recruited into the study (currently 90). There were many reasons
for rejection including administrative 102 (7.3%), CRF 217 (15.5%), Valvular
HD 152 (10.9%), Haematology/other blood abnormality 228 (16.3), MI and/or
long term ACEI 407 (29.1%), Dementia 40 (2.9%), Other medical reason 216
(15.4%)EF < 45%, 16(15.4%), Unstable angina 23 (1.6%), COAD (not HF) 16
(1.1%), Chest infection (not CHF) 9 (0.6%),Very ill 63 (4.5%), Frail 53 (3.8%),
and Died before randomization 16(1.1%).
Conclusions: Our experience indicates that a large scale DHF study will be
difficult to conduct as many patients with DHF are very elderly, have significant
co-morbidities, and many others do not have DHF on further investigation.

P2328 Reliability of exponential versus four-parametric
logistic time constant estimated from different
ventricular isovolumic pressure fall intervals

S F. Langer. Free University Berlin, UKBF, Institute of Physiology, Berlin,
Germany

In left ventricular pressure (LVP) curves, the cut-off points of the isovolumic
period are not clearly identified. A reliable method to estimate the time con-
stant (tau) of this pressure fall has therefore to be robust against choos-
ing different regression interval limits. This property was tested in the four-
parametric logistic model P=Pinf+(P0-Pinf)/[g+(1-g)exp(t/tau)] and in the usual
three-parametric exponential model (i.e. P with fixed g=0).
LVP curves were obtained from 36 isolated ejecting hearts (each 12 from rats,
guinea pigs, and ferrets), working in an artificial circulation apparatus. Standard
isovolumic pressure fall intervals (IPI) were taken from peak -dP/dt to the re-
encountered end-diastolic pressure of the preceding beat. The start-point was
then varied by ±5ms in ms-steps, thus forming 11 different IPI from which me-
dian tau and mean deviation from that median (MDM) were calculated by both
of the compared models. This procedure was repeated by varying the end-
point of IPI. The differences in MDM between exponential and logistic model
were tested by Wilcoxon matched pair signed rank tests.
No species differences were notable; the results depend only on the actual
logistic shape parameter, g (Table). By numerical reasons, g=0 turns the logistic
model into the exponential, and the latter is numerically favorable at small g.
However, most hearts present (a posteriori) with considerable g>0, where the
logistic model is significantly more robust against IPI range changes.

Variability of time constant estimates

Subset N variable ExpMED ExpMDM LogMED LogMDM Advantage Exp/Log Wilcoxon

g<0.45 18 startpoint 24.5 0.7 16.5 2.2 12/6 p<0.01
endpoint 23.9 0.6 15.4 2.1 15/3 p<0.01

g>0.45 18 startpoint 22.1 1.1 14.1 0.3 3/15 p<0.01
endpoint 22.1 0.4 14.3 0.1 3/15 p<0.05

variable: variation of start- or end-point of IPI, respectively; Exp: 3-parametric exponential, Log:
4-parametric logistic model; MED: median time constant (ms); MDM: mean deviation from me-
dian (ms); Advantage: number of less MDM in exponential and in logistic fit, respectively.

In conclusion, the exponentially estimated tau is not only biased by model vio-
lation but significant additional error is caused by errors in determining the IPI;
both disadvantages are overcome by the four-parametric logistic model.
Kindly supported by Sonnenfeld Foundation, Berlin
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P2329 Independent and additional prognostic value of left
atrial enlargement in the elderly with dilated
cardiomyopathy

F.L. Dini', R. Nuti 2 , L. Barsottiz, G. Micheli 2 , S.M. DeTommasi 1 .'Santa
Chiara Hospital, Cardiovascular Diseases Unit 2, Pisa, Italy; 2 Villamarina
Hospital, Cardiology Unit, Piombino, Italy

Previous studies have shown that abnormal mitral flow patterns and left atrial
(LA) enlargement are independently associated with survival in patients with
left ventricular (LV) dysfunction. However, it is not known whether these out-
come indicators can provide different information in patients of various age
groups.
This study was designed to assess the prognostic value of restrictive mitral flow
pattern (RMFP) and increased LA size in older and younger patients with LV
dysfunction.
A series of 207 patients consecutively examined at our Doppler-
echocardiographic laboratory and diagnosed with LV dysfunction (ejection frac-
tion <45%) due to either ischemic or idiopathic dilated cardiomyopathy (DCM)
was evaluated at the index Doppler echocardiogram. Patients were grouped
into those <70 years (n=102; mean age: 61 years) and those >70 years
(n=105; mean age: 78 years). All patients were subsequently followed-up for
a mean period of 22±14 months.
In patients >70 years, indexed LA size (>26 mm/m 2 ) was the single best pre-
dictor of the fatal outcome (hazard ratio [HR]: 3.0, p=0.018) and emerged as the
most important outcome variable of the combined end point (HR: 2.2, p=0.016)
on multivariate analyses. In patients <70 years, RMFP, characterized by an
early wave deceleration time (EDT) <140 msec, was independently associated
with cardiac death or heart failure hospitalization (HR: 5.7, p=0.0013). When,
demographics, clinical, echocardiographic and Doppler measures were ana-
lyzed in hierarchic order, indexed LA size yielded the most valuable contribution
in predicting the combined end point in older patients (global chi-square from
11.5 to 18.7). RMFP was associated with the higher additional prognostic value
in younger patients (global chi-square from 14.4 to 24.1).
Increased indexed LA size had an independent and incremental prognostic
value in patients aged >70 years with LV systolic dysfunction due to either
ischemic or idiopathic DCM. Although RMFP can predict cardiac death and
events in younger DCM patients, the more frequent blunting of early mitral flow
and EDT prolongation with advancing age may decrease its value in the elderly.
The prognostic relevance of LA enlargement is likely to descend from the im-
pact of concomitant increases in LV filling pressure as well as significant mitral
regurgitation.

P2330 Anti-G garment inflation: a suitable method to
increase pulmonary capillary wedge pressure in
healthy elderly subjects

J.J. Remmen', W.R.M. Aengevaeren 2 , F.W.A. Verheugt 2 , R.W.M.M. Jansen 3 .

'University Medical Center, Heartcenter, Department of Cardiology, Nijmegen,
Netherlands; 2 University Medical Center, Heartcenter, Department of
Cardiology, Nijmegen, Netherlands; 3 University Medical Center, Geriatric
Medicine, Nijmegen,  Netherlands

Background: Non-invasive assessment of pulmonary capillary wedge pres-
sure (PCWP) could facilitate treatment of heart failure in the elderly. Therefore,
we want to study whether changes in PCWP can be assessed using the blood
pressure (BP) response to the Valsalva maneuver. Initially, we investigated
whether inflation of an anti-G garment was a suitable non-invasive method to
increase PCWP temporarily in healthy elderly subjects.
Methods: In 20 subjects, before, immediately after, and at 2 and 4 minutes after
anti-G garment inflation to 52 mmHg (1 psi), PCWP and continuous cardiac
output (CCO) were measured with a CCO Swan-Ganz catheter and BP and
heart rate with Finapres®, in supine and semi-recumbent position.

Results: The figure shows individual PCWP values. Immediately (imm) after in-
flation, group mean PCWP (mmHg±SD) increased from 9.9±2.1 to 15.5±3.9*
in supine and from 8.9±2.0 tol7.5±3.3* in semi-recumbent position (* p<0.01
vs. before inflation, paired t-test). After 4 minutes, PCWP was still significantly
elevated. Cardiac output and heart rate did not change after inflation; mean BP
slightly increased.
Conclusion: In healthy elderly subjects, anti-G garment inflation is a safe,
non-invasive, method to induce an increase of PCWP in supine and semi-

recumbent position. Our findings justify its application in future studies in which
non-invasive temporary increase of PCWP is required.

P2331 Evaluation of post haemodialysis changes in left
ventricular diastolic function by standard and
load-independent echocardiographic parameters

E. Traversi, E. Colombo, A. Aldrovandi, C. Opasich, R. Tramarin. Salvatore
Maugeri Foundation, Cardiology, Pavia, Italy

Background: Tissue Doppler imaging of the lateral mitral annulus (TDI) and
intraventricular M-mode color inflow Doppler (Vp) have been described as the-
oretically load-independent indexes of left ventricular relaxation, while trans-
mitral and pulmonary venous flows are strictly load dependent. Hemodialysis
(HD) session in chronic renal failure patients leads to acute and significant left
ventricular pre and after toad changes.
Aim of the study: To evaluate the effective load indipendence of TDI and Vp.
Methods: Thirteen patients without history of heart disease, ECG changes or
hypertension (7 male, age: 53±12 yrs, creatinine: 9.7±0.9 mg/dl, mean dura-
tion of dialitic treatment: 7.6±6.2 yrs, mean weight loss after HD: 2.8±0.6 Kg,
duration of HD session: 4 hours) have been evaluated before (<30 min, PreD)
and after (<30 min, PostD) HD. The following parameters have been evaluated:
Left ventricular ejection fraction (EF), early diastolic transmitral flow velocity (E)
and its deceleration time (DT), late diastolic transmitral flow velocity (A) and
its duration (DA), Systolic (X) and diastolic (Y) pulmonary flow velocities and
duration of the reverse pulmonary flow wave (DZ), iso-volumic relaxation time
(IVRT), early (Ea) and late (As) diastolic TDI velocities and Vp calculated as the
slope of the first aliasing of the proto diastolic left ventricular filling measured
from the mitral plane to 4 cm into the left ventricle.
Results: Heart rate changed from 78±12 to 85±11 bpm (ns); the EF from
57±9 to 58±5% (ns). Changes of diastolic parameters are reported in the table.

E	 A	 DT	 Dz-Da IVRT	 X	 Y	 E'	 A'	 Vp
cm/s cm/s	 msec	 msec msec cm/s cm/s cm/s cm/s cm/s2

PreD	 67(14) 84(15) 227(51) -52(36) 84(17) 49(12) 35(5) 13(4) 15(3) 60(15)
PostD 56(16) 81(25) 195(58) -28(30) 87(12) 49(17) 39(8) 12(5) 14(3) 65(20)

p<.05	 ns	 p<.05	 p<.05	 ns	 ns	 ns	 ns	 ns	 ns

Conclusions: TDI and Vp seems to be independent from load changes due to
HD treatment. The independence of TDI and Vp from load conditions support
their use in the left ventricular diastolic functional evaluation as a more reliable
alternative to transmitral and pulmonary venous flow Doppler parameters.

P2332 Response of the restrictive left ventricle diastolic
filling to Valsalva manoeuvre is predictor of events in
patients with systolic dysfunction

M. Pavlovic, M. Tomasevic. University cardiovascular clinic, Nis, Yugoslavia

The aim was to evaluate the prognostic value of the response of restrictive
transmitral inflow pattern to standardized Valsalva manoeuvre, in patients with
advanced left ventricle systolic dysfunction.
Methods Fifty nine patients with ischemic and dilated cardiomyopathy and
EF<30% (mean 23±3), who showed restrictive left ventricle diastolic filling
pattern (E/A >2, DT <150 msec),,and had no evidence of mitral regurgita-
tion greater than mild degree onDoppler assessment, were investigated. Mitral
inflow velocities were recorded with sample volume positioned at the leaflet
tips, first at the end of normal expiration and then during the strain phase of
standarized Valsalva manoeuvre.
Results In 44 (75%) patients
Valsalva manoeuvre induced de-
crease of both E and A velocity
during straining phase, but the re-
strictive left ventricle diastolic fill-
ing pattern remained unchanged
(Restrictive pattern). In the re-
maining 15 (25%) patients E ve-
locity was decreased and A veloc-
ity was either increased (12 pa-
tients) or slightly decreased (3 pa-
tients) and diastolic filling pattern was changed (E/A<2) and pseudonormalized
(improved filling pattern). Patients were followed up for 12.1±4.1 months. In pa-
tients who showed no reversion of the restrictive filling pattern during Valsalva
manoeuvre there were 6 deaths (13.6%) and 13 hospitalization (30%) on ac-
count of heart failure worsening. In patients who showed improvement of the
diastolic filling pattern there were 1 death (6.7%, NS) and only 2 hospitalization
(13,3% P< 0.05).
Conclusion Restrictive filling pattern represents advanced left ventricular di-
astolic dysfunction. Unimprovement of the filling pattern in response to preload
reduction by Valsalva manoeuvre can detect patients with more adverse out-
come.
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P2333 Role of hypoalbuminemia in pulmonary oedema
associated with diastolic heart failure

S. Arques 1 , P. Ambrosi 2 , J.F. Avierinos 2 , R. Luccioni 2 , G. Habib 2 . tHBpital
d'Aubagne, Cardiology, Aubagne, France; IC. H. U. La Timone, Cardiology
Dept., Marseille, France

The main cause of pulmonary edema is a decrease in the gradient: serum
colloid osmotic pressure (COP) - pulmonary artery wedge pressure (PAWP).
The respective contributions of COP and PAWP abnormalities in pulmonary
edema resulting from diastolic heart failure have not been previously evalu-
ated. Therefore we measured COP and PAWP in 34 controls, in 26 pts with
pulmonary edema and systolic heart failure (LVEF<50%: SHF) and in 37 pts
with pulmonary edema and diastolic heart failure (LVEF>50%: DHF).
Methods: COP was estimated from albuminemia and protidemia. PAWP
was estimated within the first hours following admission using Doppler-
echocardiography, from isovolumetric relaxation time (IRT) and mitral flow prop-
agation velocity with color M mode (Vp): PAWP= 4.5x 1000/(2xIRT+Vp)-9.
Results: Patients with DHF were older than pts with SHF (82±8 versus 75±14
years) and have more frequently marked hypoalbuminemia <30g/I (68% versus
38%, p<0.01).

Albuminemia(g/I)	 coP (mmHg)	 PAWP (mmHg)	 COP-PAWP

controls	 35.1±5	 25±3.7	 11.1±2.5	 13.6±5
SHF	 31.1±5'	 23.6±4	 25.3±4*	 -1.2±6*
DHF	 24.9±7*	 19.7±5'°	 19.6±8'°	 0.0±6'

'p<0.01 DHF or SHF versus controls; 'p<0.01 DHF versus SHF

Conclusions: PAWP was lower in DHF than in SHE. However the gradient
COP-PAWP was similar in DHF and SHF since COP was lower in DHF Thus
our results suggest that low albuminemia (resulting in low COP) is a major
determinant of pulmonary edema in patients with DHF.

PATHOPHYSIOLOGY OF HYPERTENSION

P2334 Hypertensive subjects with "non-dipping" circadian
blood pressure profile have reduced baroreflex
sensitivity

V. Melenovsky', D. Wichterle 2 , J. Widimsky 1 , T. Zelinka l , B. Strauch 1 ,

J. Hradec 1 . t General University Hospital (VFN), 3rd Department of Internal
Medicine, Prague, Czech Republic; 2St.George's Hospital Medical School,
Department of Cardiological Sciences, London, United Kingdom

Purpose: Subjects with attenuated or even absent nighttime blood pressure
(BP) fall are at higher risk of hypertensive organ damage. The factors respon-
sible for nocturnal BP decrease are not fully understood. An impairment of au-
tonomic cardiovascular regulations has been suggested. The aim of study was
to compare indices of baroreflex sensitivity and heart rate variability between
hypertensive subjects with preserved (dippers) or absent (non-dippers) night
BP fall.
Methods: The study investigated 121 hypertensive patients (61 essential
hypertension, 37 primary aldosteronism, 7 pheochromocytoma, 16 undeter-
mined). Ambulatory blood pressure monitoring (SpaceLabs 90207) was per-
formed after washout from chronic medication (alfa and/or Ca blockers allowed
only). Time-domain indices of heart rate variability (mean NN, SDNN, rMSSD)
and baroreflex sensitivity (BRS) were assessed by cross-spectral analysis of
simultaneous recordings of RR intervals (ECG) and continuous finger arterial
pressure (Finapres) during spontaneous (SR, 5-min) and controlled respiration
(CR, 3-min, 0.1 Hz). Non-dippers were defined as subjects with nighttime (22-
06h) systolic and diastolic BP fall < 10% of average daytime (06-22h) BP.
Results: Dippers and non-dippers differed in age, mean 24h systolic and di-
astolic BP, and in baroreflex sensitivity. There was no difference in etiology or
duration of hypertension, casual BP, body mass index, and time-domain indices
of heart rate variability (see table).

Characteristics of dippers/non-dippers

Variable Non-dippers (n=63) Dippers (n=37) p value (t-test)

Age (years) 49.0 ± 10.5 42.5 ± 11.7 0.005
24h SBP (mmHg) 148 ± 17.4 138 ± 22.4 0.014
24h DBP (mmHg) 94.3 f 11.3 85.5 f 14.4 0.001
Mean NN-SR (ms) 944 f 129 932 t 154 0.67
SDNN-SR (ms) 41.3 f 19.4 49.6 + 33.9 0.12
rMSSD-SR (ms) 27.8 f 19.0 35.7 f 29.2 0.11
BRS-CR (ms/mmHg) 10.9 f 6.5 15.4 f 11.1 0.014

Values are means ± SD

Conclusions: Time-domain indices of heart rate variability are not significantly
altered in non-dippers. The absence of sufficient nighttime BP decline is asso-
ciated with reduced baroreflex sensitivity.

P2335 Nighttime blood pressure variability as a predictor of
diurnal blood pressure pattern stability

I. Kotovskaia, Zh. Kobalava, A. Dmitriev, V. Moiseev. Moscow, Russian
Federation

Objective: Detailed assessment of diurnal BP pattern stability.
Materials and Methods: Stability of diurnal BP pattern was analyzed on 48
h ABPM in 80 pts (27 men and 53 women, mean age 54,9+1,6 years). ABPM
was performed in the hospital to provide standard daily activity of the pts during
the both days of investigation. Pts with sleep disturbances during at least one
night of the investigation were not included into analysis.
Results: According to diurnal index (DI) of systolic BP (SBP) as traditional
criteria for BP diurnal pattern assessment (dippers or non-dippers) stable BP
diurnal rhythm was observed in 75% pts (36% were stable dippers, 39% - stable
non-dippers). In 25% pts diurnal BP pattern transformed during the second day
of ABPM: in 9% pts from dipper to non-dipper, in 16% - from non-dipper to
dipper. Due to wide intraindividual DI variations we tried to provide quantitative
assessment of diurnal BP pattern stability. Using standard deviation (SD) of
DI during the 1st and the 2nd day of ABMP the pts were divided to tertiles
with cut off points 2,4 and 4,9. Highly stable diurnal BP rhythm (SD DI 0-2,4)
was revealed in 44% pts, moderately stable (SD DI 2,5-4,9) - in 30%, unstable
(SD DI >5%) - in 26%. When traditional criteria were used the groups were
highly heterogeneous on nighttime BP variability but there was no significant
difference between the group mean values. When quantitative assessment of
diurnal BP pattern stability pts with unstable rhythm had the highest nighttime
BP variability.

Diurnal BP pattern SD nighttime SBP, mm Hg SD nighttime DBP, mm Hg

Traditional criteria
Stable dippers 6,03±0,74 3,89±0,54
Dippers-non-dippers 7,15±1,52 3,58±0,55
Non-dippers - dippers 7,27±2,76 4,50±1,72
Stable non-dippers 8,65±1,44 5,08±0,70
Quantitative criteria
Highly stable 5,05±0,79 3,61±0,49
Moderately stable 5,82±0,87 3,54±0,42
Unstable 11,99±1,56' 6,15±0,87'

'p<0,05 to compare with both other groups

Conclusion: New quantitative criteria allowed to assess BP diurnal pattern
stability more precisely than tradition ones. High nighttime BP variability may
be a predictor of diurnal BP pattern unstability.

P2336 Ambulatory blood pressure load can predict arterial
pressure waveform contour in patients with essential
hypertension

C. Tsioufis, C. Stefanadis, I. Kallikazaros, K. Gianakopoulos, C. Pitsavos,
G. Goumas, I. Papaioannou, P. Toutouzas. Hippokration, University of Athens,
Department of Cardiology, Melissia, Greece

The magnitude and timing of wave reflections are major determinants of the
arterial pressure wave (APW) contours. Whether the different components of
the overall blood pressure (BP) load affect the APW shape in essential hyper-
tension has not been well defined.
Methods: To assess this, in 104 untreated, newly diagnosed with stage I-
II (JNC VI) essential hypertension patients (pts) (aged 54±10 years, office
BP 154/97 mmHg), echocardiography and ambulatory 24-hour blood pressure
(ABP) monitoring was performed. APW was recorded by carotid applanation
tonometry and waveform shape was expressed by the augmentation index (Al)
according to Murgo at al classification.
Results: In the entire study population, LVMI was 92 gr/m 2 , RWT was 0.48,
24h-SBP was 137mmHg, 24h-DBP was 85 mmHg and Al was 0.11±0.25.
Patients with with a dominant late systolic peak (62 pts, AI=0.16±0.2) com-
pared to those with a dominant early systolic peak (42 pts, Al =-0.002±0.4)
were older (49 vs 56 years) and had significantly increased LVMI (98 vs 82
gr/m2 ), RWT (0.49 vs 0.45), 24h-SBP (140 vs 129 mmHg), 24h-DBP (87 vs 80
mmHg), 24h ambulatory pulse pressure (PP) (53 vs 48 mmHg), daytime SBP
(142 vs 132 mmHg), daytime DBP (90 vs 84 mmHg), nighttime SBP (129 vs
120 mmHg), nighttime DBP (78 vs 72 mmHg), 24h systolic load (43% vs 24%)
and 24h diastolic load (38% vs 28%). Al was positively correlated with age
(r=0.38, p<0.05), office SBP (r=0.21, p<0.05), LVMI (r=0.44, p<0.001), 24h-
SBP (r=0.33, p<0.05), 24h-DBP (r=0.24, p<0.05), 24h ambulatory PP(r=0.24,
p<0.005) and 24h-SBP and DBP load (r=0.27, p<0.05 and r=0.0.23, p<0.05
respectively). For the pooled population, in a multivariate model including office
BP and ABP parameters, only the daytime SBP was identified as an indepen-
dent determinant of Al (beta=0.45, p<0.001).
Conclusion: Among the different components of the overall hypertensive bur-
den, daytime SBP affects APW contour to a greater extent in pts with moderate
essential hypertension.
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P2337 Effect of the breathing pattern on autonomic
cardiovascular function in Andean high-altitude
natives with and without chronic mountain sickness

C. Keyl 1, A. Schneider', A. Gamboa 2 , L. Spicuzza 3 , N. CasiraghiI, A. Mori s,
F. Leon-Velarde 2 , L. Bernardi °. 'University Medical Center, Anesthesiology,
Regensburg, Germany; 2 Universita Peruana Cayetano Heredia, laboratorio de
transporte de oxygen, Lima, Peru; 	 of Catania, Respiratory
Diseases, Catania, Italy; 4 IRCCS S.Matteo University of Pavia, Clinica Medica
1, Pavia, Italy; 51RCCS S.Matteo University of Pavia, Pathology, Pavia, Italy

We evaluated the hypothesis that subjects with polycythemia and chronic
mountain sickness (CMS) suffer from an impaired autonomic cardiovascular
regulation, and tested the effect of different breathing patterns on arterial oxy-
gen saturation (Sa02) and autonomic function.
Ten Andean natives with a hematocrit (Hct) >65%, and 10 natives with an Hct
<55%, all living permanently at an altitude of 4300 m, were included into the
study. Cardiovascular autonomic regulation was evaluated by spectral analysis
of hemodynamic parameters and by computation of the spontaneous baroreflex
sensitivity, while subjects breathed spontaneously or frequency-controlled at
6 or 15 breaths/min, respectively. The recordings were repeated after a one-
hour administration of supplemental oxygen and after performing breathing at
6 breaths/min for one hour, respectively.
Subjects with Hct >65% showed an increased incidence of CMS compared to
subjects with Hct <55%. Spontaneous baroreflex sensitivity was decreased in
subjects with high Hct compared to the control group (repeated measurements
at 2 subsequent days: 3.9 ± 2.1 and 5.9 ± 2.2 ms/mm Hg vs. 11.2 ± 8.5 and
11.1 ± 5.5 ms/mm Hg, p<0.05 between groups). The effects of supplemental
oxygen or modification of the breathing pattern were: 1) Ventilation and Sa02
was significantly increased in all subjects after the administration of oxygen.
2) Blood pressure and heart rate decreased significantly after both maneuvers
in both groups. 3) Baroreflex sensitivity increased significantly in subjects with
high Hct and was not different from subjects with low Hct after administration of
oxygen as well as after low-frequency breathing.
Temporary slow-frequency breathing provides a beneficial effect on the auto-
nomic cardiovascular function in high-altitude natives with polycythemia and
CMS.

P2338 Baroreflex sensitivity in normotensive subjects with a
family history of hypertension: effect of tilting

J. Mayer', M. Strucl 2 , R. Accetto 3 . 'Franc Derganc General Hospital,
Cardiology, Sempeter pri Gorici, Slovenia; 2 Institute of Physiology, Medical
Faculty, Ljubljana, Slovenia; 3Clinical Centre, Clinic of Hypertension, Ljubljana,
Slovenia

Developed hypertension is characterized by decreased baroreflex sensitivity. It
is not completely clear whether changes in the baroreflex sensitivity precede
hypertension development or they are secondary to high blood pressure. That
is why we studied the baroreflex sensitivity at the pre-hypertensive stage of
hypertension development.
Methods: Blood pressure and heart rate were monitored by finapres device
in 59 normotensive subjects with a family history of hypertension (28.6 ± 0.5
years) and 46 normotensives without a family history of hypertension (25.7 ±
0.7 years). The baroreflex sensitivity was estimated by the sequence method
in supine position and in consecutive half-a-minute intervals during ten-minute
up-right tilting (65'). Multiple regression model was built with the baroreflex
sensitivity in supine position as a dependent variable.
Results: In heart rate and diastolic pressure we did not find any significant
differences between the two groups. Systolic blood pressure was significantly
higher (p = 0.011) and baroreflex sensitivity in supine position significantly de-
creased (p = 0.008) in normotensives with a family history of hypertension as
compared to those without a family history of hypertension. During the first
and the second half-a-minute interval of up-right tilting the baroreflex sensitivity
was also significantly decreased in normotensives with a family history of hy-
pertension comparing to the subjects without a family history of hypertension
(p = 0.001 and p = 0.01, respectively). During remaining half-a-minute inter-
vals of ten-minute tilting the baroreflex sensitivity was not significantly different
between the two groups. Multiple regression model showed that the barore-
flex sensitivity in supine position was significantly influenced by heart rate (p <
0.0001), age (p = 0.0016) and a family history of hypertension (p = 0.0367).
Conclusions: We proved altered baroreflex sensitivity even in normotensive
subjects with a family history of hypertension, what could be one of the earliest
changes in essential hypertension development.

P2339 Plasma level of atrial and brain natriuretic peptide
and left ventricular geometry in patients with
essential hypertension

W. Kosmala, A. Spring. Medical University, Cardiology, Wroclaw, Poland

Natriuretic peptides, atrial (ANP) and brain (BNP) are known to be elevated in
hypertensive patients (pts), especially in those with left ventricular hypertrophy
and dysfunction, but their relation to different patterns of left ventricular geom-
etry (LVG) is not clearly established.
The aim of the study was to estimate relation between plasma ANP and BNP
levels and patterns of LVG in pts with hypertension.
Material and methods: Studied group consisted of 80 pts (37 males, 43 fe-
males) aged 52.5±12.6 yrs with mild, moderate and severe essential hyper-
tension. Subjects with other diseases affecting structure and function of the
heart were excluded. As control group (CG) served 19 healthy subjects aged
50.5±9.6 yrs In every patient plasma levels of ANP and BNP were estimated by
radioimmunoassay and echocardiographic study was performed. According to
echocardiographic measurements every patient was classified into one of four
patterns of LVG: normal geometry (NG), concentric remodeling (CR), eccentric
hypertrophy (EH) and concentric hypertrophy (CH).
Results: (table)

CG In = 19)	 NG (n= 18)	 CR (n = 21)	 EH (n = 17)	 CH (n = 24)

ANP [pg/ml] 94.2 f 36.7 108.6 ± 46.4 134.5 + 39.6' 131.2 + 41.4' 164.8 f 56.5#
BNP [pg/mi] 156.7 ± 52.1 169.3 ± 61.6 176.1 ± 70.8 181.2 ± 67.3 277.4 f 79.7#

'-p<0.05vsCGandvsNG;#-p<0.01vsCG,vsNG,vsCRandvsEH

In conclusion: In hypertensive pts:
1. CH is accompanied by increased plasma levels of ANP and BNP, whereas
CR and EH only by increased plasma level of ANP,
2. among all 4 patterns of LVG plasma levels of both ANP and BNP are the
highest in group with CH,
3. plasma ANP level seems to be a good predictor of any change in LVG, while
plasma level of BNP may be helpful in discrimination of CH.

P2340 Growth hormone prevents apoptosis in
cardiomyocytes cultured in vitro

J.R. Gonzalez-Juanatey, R. Pineiro, M.J Iglesias, C. Alcaide, F. Lago. Hospital
Clinico Universitario, Unidad de lnvestigacidn, Santiago de Compostela, Spain

Background: The use of growth hormone (GH) as a new therapy of heart fail-
ure has received considerable attention in recent years. However, the mecha-
nisms by which GH influences cardiomyocyte cell function are largely unknown.
In this paper we have tested the possibility that GH exerts a direct antiapoptotic
effect on cardiomyocytes.
Methods and Results: Rat neonatal primary cultured cardiomyocytes (PC)
were tested for GH receptor (GHR) expression. In HL-1 cardiomyocytes we per-
formed GHR binding assays and western blot/immunoprecipitation studies to
evidence expression and activation of GHR and classical downstream effectors
induced by GH. Apoptosis was induced by serodeprivation or treatment with
cytosine arabinoside (AraC) respectively. GH prevented apoptosis in serodepri-
vated (48h) PC, as assessed by DNA ladder electrophoresis, TUNEL assays
(55.02±14.4% of control, p<0.05), and Hoechst dye staining (58.74±0.7% of
control, p=0.0102). In HL-1 cells treated with GH+AraC, TUNEL revealed a de-
crease of apoptotic cells (24.64O.35%) in comparison with those treated with
AraC (44.87±3.25%; p<0.001). Anti-IGF-1 antibody treatment did not affect
the antiapoptotic effect of the hormone. We used calcineurin phosphatase in-
hibitors cyclosporine (Cy) and FK-506 in order to dilucidate a possible role for
this calcineurin phosphatase on GH effects on cardiomyocytes. By FACS anal-
ysis, HL-1 cells growing in normal medium displayed a 9.69% of apoptosis,
AraC treatment increased apoptosis up to 21.09%, and GH reverted signifi-
cantly this effect (13.9%). The combined treatment with AraC, GH and Cy/FK-
506 increased newly the apoptosis rate to 21.46%. GH increased the percent-
age of cells in S/G2/M phase (52.83% vs 36.95% of AraC treated cells).
Conclusions: GH exerts an antiapoptotic effect on PC and HL-1 cells. Our
data point to a direct effect of GH on cardiomyocytes not mediated by IGF-1,
and this effect require the action of calcineurin phosphatase.
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P2341 Procollagen peptides in essential hypertension and
its relation to cardiac structure and functions before
and after anti hypertensive therapy

H. Kamal', A. El Hawary', T. El Serafy 2 , F. Maklady'. 'Ismailia, Egypt; 2Suez
Canal University, Biochemistry, Ismailia, Egypt

Background and Aim: A significant increase in fibrillar collagen content type
I and III has been observed in the cardiac ventricles of both animals and hu-
mans with arterial hypertension. The serum concentration of procollagen type
I carboxy terminal peptide (PIP) and procollagen type III amino terminal pep-
tide (PIIIP) has been proposed as a useful markers of collagen types I and III
synthesis. Therefore, the present study was conducted to evaluate fibrogenic
activity in patients with essential hypertension by measuring serum PIP and
PIIIP as biochemical markers of tissue synthesis of collagen type I and III, and
its relation to parameters of left ventricular (LV) structure and functions in those
patients.
Methods: The study included 79 hypertensive patients and 50 normotensive
control subjects. Mean age was 47 year. After clinical evaluation, echocardio-
graphy (M-mode, 2D, and pulsed Doppler) was done to evaluate LV anatomy
and function. Serum PIP and PIIIP were measured by radioimmunoassy. Echo-
cardiography and biochemical studies were repeated for the hypertensive pa-
tients after 6-month treatment with captopril.
Results: Serum PIP and PIIIP were significantly higher in patients than in con-
trol (258±57 and 3.73±2.2 mg/L versus 167±70 and 1.9±1.4mg/L respec-
tively). In addition PIP and PIIIP were significantly higher in patients with LV
hypertrophy (LVH) than in those with normal LV mass. Moreover, PIP level was
directly correlated with LV mass index (LVMI). On the other hand, PIIIP level
was inversely correlated with VENA ratio.
After treatment with captopril for six months, significant echocardiographic and
biochemical improvements were observed. LVH regressed in 13 out of 68 pa-
tients (19%), LVMI was normalized in 17 out of 58 patients (29%), and diastolic
dysfunction was normalized in 10 out of 44 patients (23%). Serum PIP and
PIIIP were significantly reduced in hypertensive patients.
Conclusion: Serum level of PIP and PIIIP are significantly increased in hyper-
tensives. Such increment was more evident and correlated with LVH patients.
These changes improved significantly after treatment with captopril. So, bio-
chemical monitoring of collagen fibril turnover might provide a potential non-
invasive method of assessing myocardial fibrosis. Circulating procollagen de-
rived peptides may reflect ongoing myocardial fibrosis in essential hyperten-
sion. The renin-angiotensin-aldosterone system may participate in the exces-
sive synthesis of collagen type I and type III in hypertension.

P2342 Age-dependency of alpha-adducin polymorphism
modulation of blood pressure

M. Castellano', C. Barlassina 2 , F. Rossi', M. Beschi', L. Tizzoni 2 , D. Cusi 2 ,

G. Bianchi 3 , E. Agabiti Rosei' . ' University of Brescia, Dip. Scienze Mediche e
Chirurgiche, Brescia, Italy,. 2 Univ. degli Studi, Dept. of Nephrology, Milan, Italy;
3 Univ. Vita e Salute, Milano, Italy

Considering that one large study from the HyperGEN Network suggested that
alpha-adducin appears to be an important risk factor for hypertension partic-
ularly in older people, we decided to verify if our previous observation that a
Gly-460-Trp polymorphism of the alpha-adducin gene is associated to blood
pressure levels, in a sample of middle-age (50 to 65 years) general population,
can be extended to younger individuals from the same population.
To evaluate if the relationship between a-adducin polymorphism and blood
pressure may be influenced by the age of subjects.
We studied a randomly selected sample of the general population of an Italian
town. Subjects were selected in the age range of 35 to 64. Blood pressure was
measured by ambulatory monitoring (Spacelabs), with at least 60 measure-
ments over a 24 hour period. In 414 Individuals phenotypic and genotypic data
were available.
In the overall population sample, 24-hour ambulatory blood pressure (ABP)
did not significantly differ among Gly-460-Trp genotypes. However, analysis of
data after stratification by age (below vs. above median value, or according to
tertiles of age) revealed a significant interaction (ANOVA, p=0.048) between
classes of age and Gly-460-Trp genotypes on blood pressure, so that Trp460
is associated to blood pressure increase only in older subjects (> 55 years).

Our findings suggest that the association between the Trp460 allele and hyper-
tension is influenced by age. It is hypothesizable that at older age, the patho-
genetic effect of adducin mutation is more evident, possibly due to a reduced
efficiency of compensatory mechanism(s). This observation underscores the
necessity of taking into account an age-dependent effect when investigating
genotype-phenotype interactions.

P2343 Neutral endopeptidase and angiotensin I converting
enzyme insertion/deletion gene polymorphism in
normotensive and hypertensive subjects

J. Jalil', C. Oliveri 2 , M.P. Ocaranza 1 , I. Godoy 1 , S. Cordova', G. Chamorro'
J.B. Michel 3 , S. Lavandero 2 . ' P Universidad Catolica de Chile,
Cardiovascular Diseases, Santiago, Chile; IChemical and Pharmaceutical
Sciences, University of Chile, Santiago, Chile; 3Remodelage Cardiovasculaire
INSERM, Unite 460, Paris, France

Background: Neutral endopeptidase (NEP) hydrolizes angiotensins (Ang)
and II and generates angiotensin-(1-7). Angiotensin I converting enzyme (ACE)
may influence Ang II levels and regulate the vasculature tone. In humans, the
insertion/deletion (I/D) ACE gene polymorphism determines plasma ACE lev-
els by 50%. The D allele is associated with increased ACE activity. In rats with a
similar ACE polymorphism, high plasma ACE is inversely related to circulating
and tissue NEP activity (Oliveri at al. Hypertension 2001; 38: 650-654).
Aims: To evaluate the relationship between ACE expression and NEP activity
in normotensive and hypertensive human subjects.
Methods: Plasma ACE and NEP activities were determined in 37 normoten-
sive subjects and in 40 untreated patients with essential hypertension. Both
groups were homozygous DD ACE (high plasma ACE) or 11 (low plasma ACE).
Normotensive subjects and hypertensive patients were similar in terms of age
and gender distribution. Genotypes were determined by PCR.
Results: Plasma ACE activity was elevated by 70% (p < 0.001) in both DD
ACE homozygous groups (normotensives and hypertensives) compared with
both II ACE homozygous groups and it was 20% higher (p < 0.01) in both
hypertensive groups (II and DD ACE homozygous) compared with both nor-
motensive homozygous groups. No interaction between ACE genotypes with
blood pressure status on ACE activity was observed. In the normotensive ho-
mozygous DD subjects, plasma NEP activity was 0.30 ± 0.02 U/mL and it was
64% higher (p < 0.001) in the normotensive homozygous II subjects, with a sig-
nificant negative linear correlation between ACE and NEP activities (r = -0.56,
p < 0.01). In the hypertensive homozygous DD patients, plasma NEP activity
was 0.47 ± 0.03 U/mL without difference with the hypertensive homozygous II
patients. Using ANOVA with 2 factors, a significant effect of the ACE genotypes
(F = 4.7, p < 0.02) and also an interaction effect between the ACE genotypes
and the blood pressure status (normotensive or hypertensive) on plasma NEP
activity were observed (F = 13, p < 0.002).
Conclusions: These results are consistent with a modulatory effect of the ACE
polymorphism on NEP activity in normotensive humans. High ACE expression
is associated with low circulating NEP activity (and vice versa). This inverse
relationship between ACE expression and NEP activity is not observed in hy-
pertension. These observations could explain some pathogenic mechanisms
in hypertension and some effects associated with the presence of the 0 ACE
allele.
Support: Fondecyt 1000576 and ECOS-Conicyt C99S01.
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P2344 Microvascular disease and abnormal
endothelium-dependant arterial dilatation in essential
hypertension

M. Kelm', M. Preikl, C. Rademacher', T. Lauer', D. Hafner 2 , B E. Strauer'.
t Universitatsklinikum Dusseldorf, Kardiologie, Pneumologie, Angiologie,
Dusseldorf, Germany; 2Heinrich-Heine-Universitat Dusseldorf, Department of
Pharmacology, Dusseldorf, Germany

Background: Arterial hypertension is a pivotal risk factor of endothelial dys-
function in conduit arteries representing a key trigger for atherosclerosis. A
reduced flow reserve in resistance vessels is a hallmark of hypertensive mi-
crovascular disease. We hypothesized that microvascular abnormalities impair
endothelium-dependent flow-mediated dilatation (FMD) in upstream conduit ar-
teries in patients with essential hypertension.
Methods: Brachial artery endothelium-dependent FMD was measured in 43
hypertensive patients (HT) and 38 normotensive controls (NT) using high reso-
lution ultrasound. Microvascular flow reserve (FR) in forearm resistance vessels
was assessed by venous occlusion plethysmography.
Results: Brachial artery endothelium-dependent FMD was markedly impaired
in HT (3.6±0.3%) as compared with NT (10.2±0.3%), whereas endothelium-
independent dilatation was only slightly blunted. FMD was progressively im-
paired with increasing duration of hypertension. Microvascular flow reserve of
forearm resistance vessels was significantly reduced in hypertensive patients
(3.2 in HT versus 6.0 in NT). Brachial artery FMD was related to microvascular
flow reserve in HT (r=0.60, p<0.01), but not in NT. Multiple stepwise regres-
sion analysis unmasked microvascular flow reserve as a strong independent
variable determining the extent of brachial artery FMD (r 2 =0.45, p<0.01). In
hypertensive patients reversal of impairment in microvascular flow reserve im-
proved brachial artery endothelium-dependent dilatation by more than 60%.
Conclusions: In essential hypertension microvascular disease may emerge
as a novel, independent, and potentially reversible mechanism impairing flow
mediated dilatation in conduit arteries. Microvascular abnormalities may thus
become relevant to the pathogenesis and therapy of cardiovascular disease
associated with arterial endothelial dysfunction.

P2345 The erythropoietin serum concentration in patients
with essential arterial hypertension

M. Kobusiak-Prokopowicz, B. Jolda-Mydlowska. Medical University,
Cardiology Department, Wroclaw, Poland

The role of erythropoietin (EPO) in the etiopathogenesis of essential hyperten-
sion (EH) is not univocally defined yet. EPO activates tissue RAAS, synthesis
of endothelin and serotonin, exerts direct vasopressor effect and diminish in-
fluence of NO on the vascular smooth muscles. The aim of this study was to
evaluate if endogenous EPO is a pathogenic factor in the EH.
Material and method: The study group consisted of 74 patients (pts) aged
17-79 years with EH, 43 women aged 20-79 years and 31 men aged 17-77
years. Control group consisted of 11 healthy volunteers, 4 women and 7 men,
aged 20-71 years. The mild EH (by VI JNC standards) was noticed in 20 pts
(MiEH), moderate EH in 34 pts (MdEH) and severe EH in 20 pts (SEH). The
pts were also divided into 3 groups depending on the severity of organ dam-
age (by WHO standards). 1st degree organ damage (dod) was observed in 13
pts (I group), 2nd dod in 49 pts (II group) and 3rd dod in 12 pts (III group).
The blood samples for evaluation of EPO serum concentration was taken at
baseline conditions and determined by the radioimmunological method using
the Eritropoietine (Human) RIK no 6913 by Peninsula Laboratories INC. We
also evaluated the echocardiographic parameters, renin plasma activity (ARO),
plasma concentration of aldosterone, hematocrit, red blood cells count, creati-
nine concentration, creatinine clearance and 24-hours microalbuminuria.
Results: The baseline EPO was significantly higher in pts with SEH and 3rd
dod than in control group (respectively 11.8±7.0 vs 6,9±4,3 ng/ml, p<0.05
and 12.5±8.9 vs 6,9±4,3 ng/m], p<0.05). There was no statistically significant
difference in baseline EPO between pts with MiEH, MdEH, 1st and 2nd dod and
control group. In pts with MiEH EPO correlated positively with interventricular
septum diameter (r= 0.519,p<0.02). In pts with MdEH and in pts with 2nd dod
EPO correlated positively with ARO (r= 0.424, p<0.01 and r= 0.288, p<0.04).
In pts with SEH EPO correlated positively with 24-hours microalbuminuria (r=
0.574, p<0.01). EPO correlated negatively with creatinine concentration (r= -
0.768, p<0.002) and positively with creatinine clearance (r= 0.769, p<0.002)
in pts with 1st dod. In pts with 2nd dod EPO correlated negatively with end-
diastolic left ventricle diameter (r= -0.291, p<0.04).
Conclusions: We observed a significant elevation of EPO in pts with SEH and
3rd degree organ damage. EPO correlates also with different neurohumoral,
biochemical and echocardiographic parameters. These findings suggest that
EPO may contribute to development of the EH, what needs further investiga-
tions.

P2346 Abnormal ANP—type A-receptor — Dependent
vasodilation in patients with essential hypertension:
secondary to receptor downregulation?

D. Bulut 1 , C. Hanefeld 1 , M. Kuhn 2 , A. Miigge 1 . t St. Josef-Hospital, Medical
Department II, Bochum, Germany; 2 lnst. of Pharmacology&Toxicology,
Muenster, Germany

Endothelial-mediated vasodilation is impaired in patients with essential hyper-
tension (eHYP) whereas the endothelium-independent relaxation mediated by
the soluble guanylatzyclase (GC) pathway appears to be preserved. Little is
known about the particulare GC pathway which is stimulated by atrial natri-
uretic peptide (ANP). Recently, a deletion mutation in the 5' flanking region
of the ANP-receptor has been observed in japanese patients with eHYP (Circ
Res.2000;86:841) which reduces the promoter activity by 33%. It was the pur-
pose of our study to investigate the ANP-receptor-mediated vasodilation in
eHYP. We included 45 patients with eHYP and 17 normotensive subjects (con-
trol group). Blood flow was measured in the forearm circulation by venous oc-
clusion plethysmography during i.a. infucions of ANP (50-400 ng/min), acetyl-
choline (ACh; 15-30 µg/min) and sodium-nitroprussid (SNP, 1.6-3.2 µg/min).
The table summarizes the maximal increases in blood flow (D% baseline, mean
± SD) (*p<0.05vs. eHYP).

eHYP	 control

ACh max.	 51,2±28,1%	 76,8±25,7%*

SNP max.	 95,2 ± 30,1%	 100,4 ± 26,1%
ANP max.	 45,8 ± 24,9%	 69,4 ± 25,2%*

In the study group as well as in additional patients with eHYP (n=200) no dele-
tion mutation in the 5' flanking region of the ANP receptor could be detected
using polymerase chain reaction. Plasma-levels of pro-ANP as an indicator of
cumulative ANP-production were significantly elevated in patients with eHYP
(n=90) as compared to controls (n=45) (3.31 ± 1.48 vs. 1.94 ± 1.12 pmol/ml;
p<0.01).
Conclusion: The ANP-receptor mediated vasodilation is impaired in patients
with eHYP as compared to normotensive controls. This impairment is not
caused by a deletion mutation in the 5' flanking region of the ANP-receptor.
The elevated plasma levels of pro-ANP suggest that downregulation of ANP-
receptors may participate to this phenomenon.

P2347 Polymorphism in intron 23 of the endothelial nitric
oxide synthase gene (NOS3) is not associated with
hypertension

N. Derebecka 1 , M. Holysz', R. Dankowski 2 , M. Wierzchowiecki 2 ,

W. Trzeciak 1 . 1 University of Medical Sciences, Dep. of Biochemistry and Mol.
Biol., Poznan, Poland; 2 University of Medical Sciences, 2nd Department of
Cardiology, Poznan, Poland

Background: Impaired synthesis of NO due to mutations in the NOS3 gene is
associated with hypertension. Several allelic variants of the NOS3 gene have
been identified and evaluated for possible association with cardiovascular dis-
ease. The majority of NOS3 gene polymorphisms have been found in introns.
The G11T polymorphism in intron 23 has not yet been widely investigated.
Aim: The purpose of our investigation was to determine the association of
intron 23 polymorphism of the NOS3 gene with the incidence of hypertension.
Materials and methods: The study group consisted of 108 Caucasian patients
(men-74, women-34) with arterial hypertension The patients ranged in age from
20 to 67 (median age 51). As a control group served 118 healthy individuals
matched with sex and age. In our study we applied PCR-restriction fragments
length polymorphism (PCR-RFLP) analysis with the use of restriction endonu-
clease NmuCl.
Results: The multitemperature single-stranded conformational polymorphism
(MSSCP) analysis of the amplified fragment of the NOS3 gene showed three
different banding patterns. Sequence analysis revealed three corresponding
variants of G11T polymorphism in intron 23. Following PCR-RFLP analysis all
the patients and the controls were divided into three groups: G/G, G/T and T/T,
according to their genotype (table).

Group	 Group size Homozygotes Heterozygotes Homozygotes Allele frequencies (%)

T/T	 GIT	 G/G
n (%)	 n(%)	 n(%)	 T—G

Patients	 108	 16(14,81)	 52(48,15)	 40(37,04)	 39-61
Control	 118	 13(11.02)	 55(46.61)	 50(42,37)	 34,3-65,7

Allelic Frequencies [patients vs control] p = 0.31 (X2 test) Genotype Distribution [patients vs
control] p = 0.32 (U-test)

Conclusions: No major differences in the distribution of G11T polymorphism
in the affected individuals and control groups were found (p=0.32). The present
work shows that the G11T polymorphism of the NOS3 gene is not associated
with hypertension.
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P2348 At the level of which vessels does flow-mediated
dilation of the brachial artery correlate with coronary
endothelial function?

H. Teragawa, K. Matsuda, Y. Fukuda, K. Ueda, H. Hirao, T. Yamagata,
H. Matsuura, K. Chayama. Hiroshima Univ. School of Medicine, First dept. of
Internal Medicine, Hiroshima, Japan

Background: Flow-mediated dilation (FMD) of the brachial artery has been
widely used as an index of peripheral endothelial function. However, only a
few studies have shown that the FMD of the brachial artery correlates with
the endothelial function of coronary arteries. Furthermore, the vessel level at
which the FMD of the brachial artery correlates with coronary endothelial func-
tion remains to be clarified. Therefore, we investigated whether the FMD of
the brachial artery correlatesdwith coronary endothelial function at the level of
conduit and/or resistance vessels. Methods: Thirty-nine patients (mean age:
62 yrs; 22 men and 17 women) with normal coronary arteries were enrolled
for this study. Patients with myocardial infarction, heart failure, or other serious
diseases were not included in the study. Changes in brachial artery diame-
ter in response to hyperemic flow (FMD) were measured by high resolution
ultrasound (10MHz) before coronary angiography. On coronary angiography,
acetylcholine (Ach, 3 vg/min and 30 µg/min) was infused into the left coronary
ostium over 2 min. The diameter of proximal and distal segments of the left an-
terior descending coronary artery was quantitatively measured and coronary
blood flow (CBF) was calculated by quantitative angiography and Doppler flow
velocity measurements. The changes in coronary artery diameter and CBF in
response to Ach infusion were expressed as percent changes from baseline
values. Results: FMD (4.8±0.6%) did not correlate with any changes in the
coronary diameter induced by Ach at the proximal (Ach 3 jig/min: 0.8±1.0%,
Ach 30 µg/min: -2.9±1.7%, both NS) nor at the distal segment (Ach 3 µg/min:
-2.1±1.1%, Ach 30 Rg/min: -4.8±2.2%, both NS). On the other hand, the FMD
showed significant correlations with the increase in CBF induced by Ach at 3
cg/min (49±8%, r = 0.367, p = 0.0209) and 30 µg/min (86±16%, r = 0.357,
p = 0.0271) dose levels. Conclusions: These results suggest that FMD of the
brachial artery correlates with coronary endothelial function at the level of re-
sistance vessels but not at that of conduit vessels. Interestingly, FMD of the
brachial artery may be a useful index of coronary endothelial function at the
level of resistance vessels.

P2349 Elevated serum C-reactive protein levels and early
arterial changes in healthy children

M.J. Jarvisalo l , A. Harmoinen 2 , M. Hakanen 3 , U. Paakkunainen 3 ,

J.S.A. Viikari 4 , T. Lehtimaki 1 , O. Simell 3 , O.T. Raitakari 5 . ' Turku University,
Department of Clinical Physiology, Turku, Finland; 2 University of Tampere,
Department of Clinical Chemistry, Tampere, Finland, - 3 University of Turku,
Turku, Finland; 4 University of Turku, Department of Medicine, Turku, Finland;
5 Turku University Central Hospital, Turku PET Centre, Turku, Finland

Background: Elevated serum concentration of C-reactive protein (CRP) pre-
dicts cardiovascular events in adults. As atherosclerosis begins in childhood,
we undertook a study to determine whether changes in brachial artery reactiv-
ity and the thickness of the carotid intima-media complex, two markers of early
atherosclerosis, are related to CRP levels in healthy children.
Methods and Results: Using high-resolution ultrasound, we measured
brachial artery flow-mediated dilatation (FMD) and carotid artery intima-media
thickness (IMT) in 79 children (age 10.5±1.1 years). As compared to the chil-
dren with CRP levels under the detection limit (<0.1 mg/L, N =40, Group 1), the
children with higher CRP (Group 2: 0.1 mg/L=< CRP < 0.7 mg/L, n=20; Group
3: CRP >0.7 mg/L, n=19) had lower brachial artery flow mediated dilatation
(9.0±4.4 vs 7.8±3.3 vs 6.5±2.6%; univariate p=0.015 for trend) and greater
carotid artery intima-media thickness (0.45±0.03 vs 0.46±0.04 vs 0.49±0.06
mm; univariate p= 0.006 for trend). CRP level remained a statistically significant
independent predictor for both brachial artery flow-mediated dilation and carotid
artery intima-media thickness in multivariate analyses including age, sex, body
size, serum lipids, blood pressure and intercellular adhesion molecule-1 con-
centration, as covariates (table).

CRP-groups 	p-value (trend)

<0.1 mg/L	 0.1-0.7 mg/L	 >0.7 mg/L

peak FMD, %	 9.0 (4.4)	 7.8 (3.3)	 6.4 (2.6)	 0.018
mean IMT, mm	 0.41 (0.03)	 0.42 (0.04)	 0.44 (0.04)	 0.012
max IMT, mm	 0.45 (0.03)	 0.46 (0.04)	 0.49 (0.06)	 0.014

The associations between CRP groups and the ultrasonic measures of arterial function and
structure. Values are mean (SD). P-values from multivariate linear regression adjusted for age,
sex, body mass index, mean blood pressure, total cholesterol, HDL-C, ICAM-1 and baseline
arterial diameter (brachial or carotid).

Conclusions: These data suggest that CRP directly affects the arteries of
healthy children by disturbing endothelial function and promoting intima-media

thickening. The findings support the hypothesis that CRP has an important role
in the pathogenesis of atherosclerosis.

P2350 Impact of physical activity on phosphorylation of
endothelial nitric oxide synthase in patients with
coronary artery disease

R. Hambrecht 1 , V. Adams 1 , S. Erbs t , K. Lenk 1 , N. Krankel t , J. Gummert 2 ,

F.W. Mohr 2 , G. Schuler'. f University of Leipzig - Heart Center, Dept. of
Cardiology, Leipzig, Germany; 2Dept. of Cardiothoracic Surgery, University of
Leipzig - Heart Center, Leipzig, Germany

Background: Regular physical exercise training (ET) is associated with a cor-
rection of endothelial dysfunction in patients (pts) with coronary artery disease
(CAD). The molecular basis for this beneficial training effect, however is still un-
clear. Aim of this study was to assess the effects of ET on the expression and
phosphorylation of endothelial nitric oxide synthase (ecNOS) in the endothe-
lium of the left internal mammarial artery (LIMA) in pts with symptomatic CAD
scheduled for elective bypass surgery (CABG).
Methods: Thirty-five pts with CAD were randomly assigned to either a training
(T) or an inactive control (C) group. At study begin (B) and after 4 weeks (4 wks)
endothelial-dependent vasodilation (eVD) in response to different dosages of
acetylcholine (Ach) was assessed invasively with the help of a Doppler flow
wire. The mRNA expression of eNOS was measured by real-time PCR in LIMA
tissue not used for bypass grafting; the amount of phosphorylated ecNOS (ser-
ine 1177) (p-ecNOS) and phosphorylated protein kinase B (p-Akt) was quanti-
fied by Western Blot analysis.
Results: Acetylcholine-mediated (7.2 ixg/min) average peak velocity (APV) (vs.
0.9% saline) increased significantly from 50±8 at B to 99±11% after 4 wks of
ET (p <0.05 vs. C).The training group differed significantly from the C group
with regard of ecNOS expression (6.1±1.2 vs. 3.1±0.6 rel. amounts; p<0.05
vs. C), p-ecNOS (serine 1177)(1.18±0.22 vs. 0.28±0.06 rel. amounts; p<0.01
vs. C), and p-Akt (1.31±.24 vs. 0.65±.1 rel. amounts; p<0.05 vs. C). The
ecNOSmRNA/p-ecNOS ratio was significantly lower in T as compared to C
(5.2±1.3 vs. 16.6±4.8; p<0.05).
There was a correlation between p-ecNOS and p-Akt (r =0.77, p<0.001) and
between change in APV and p-ecNOS (r =0.56, p<0.002).
Conclusions: In patients with symptomatic CAD regular exercise training leads
to a considerable improvement of agonist-mediated vasodilation of the LIMA.
This beneficial training effect might on the cellular level be associated with a
shear-stress induced/Akt-dependent increase in ecNOS phosphorylation.

P2351 Effect of pravastatin and chronic physical exercise on
forearm blood flow in patients with coronary artery
disease and average cholesterol levels

S. Eyer, N. Kartal, H. Saner, C. Vetter, S.M. Stengel, D. Pfiffner, O.M. Hess,
Y. Allemann. Swiss Cardiovascular Center Bern, Cardiology Dept., Bern,
Switzerland

Background: Improvement of forearm blood flow (FBF) by chronic exercise
has been demonstrated in healthy volunteers, but studies in patients with coro-
nary artery disease (CAD) are scarce. The purpose of this study was to inves-
tigate whether a 10-week (wk) treatment with pravastatin in patients with CAD
and average cholesterol levels improves the endothelium-mediated vasodilata-
tion of forearm arteries and whether this effect can be enhanced by physical
exercise training.
Methods: 22 male patients with CAD and average cholesterol levels (< 6,2
mmol/L) were randomised in three groups and investigated at baseline and
after 10 wks. Group 1: 7 subjects received 40 mg pravastatin daily and did
not change their lifestyle and recreational physical activity. Group 2 and 3: 15
subjects performed a structured endurance exercise program and were ran-
domised in a double-blind trial to receive placebo (n =7) or 40 mg pravastatin
(n=8). FBF changes were accessed with strain-gauge plethysmography.
Results: Sodium nitroprusside (SNP) and acetylcholine (Ach) caused a dose-
dependent increase of the FBF that remained unchanged after pravastatin
treatment and/or physical exercise training. In group 3, but not 1 and 2, the N-
monomethyl-L-arginine (L-NMMA)-induced vasoconstriction was significantly
greater at follow-up (0.72% (0.54-0.95) vs. 0.59% (0.38-0.70), p=0.03, base-
line vs. follow-up).
Conclusion: Our observations indicate that a 10-wk therapy with 40 mg
pravastatin combined with moderate endurance training improves the endothe-
lial basal NO dilatator reserve in patients with CAD and average cholesterol lev-
els. This is not achieved by either pravastatin therapy or exercise training alone.
Concurrently, the stimulated NO release and the endothelium-independent va-
sodilatation remain unaltered.
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P2352 Endothelial function is related to oxidized LDL and
insulin resistance in healthy young men

H. Matsui, T.  Mizuno, K. Okumura. Nagoya University School of Medicine,
Internal Medicine 2, Nagoya, Japan

Background: Endothelial dysfunction is regarded as an early step in the de-
velopment of atherosclerosis. Both LDL oxidation and insulin resistance play
important roles in the pathogenesis of atherosclerosis. Furthermore, recent
studies have suggested that there is a significant link between oxidized LDL
(oxLDL) level and insulin resistance. In this study, we investigated the relation-
ship between these factors and endothelial function in healthy young men.
Methods: Thirty-three men (aged 28.0±2.5 years), who had no history of
atherosclerotic diseases, were enrolled in this study. Insulin sensitivity was es-
timated by homeostasis model assessment insulin resistance (HOMA-IR) and
these subjects were divided into two subgroups according to HOMA-IR (insulin-
resistant group with a HOMA-IR>=2.5, n=15; and insulin-sensitive group with
a HOMA-IR<2.5, n=18). HOMA-beta-cell function was used to assess pan-
creatic insulin function. We evaluated endothelial function estimated by flow-
mediated vasodilation during reactive hyperemia, using high-resolution ultra-
sound Doppler echocardiography. We also measured serum oxLDL level by a
sandwich ELISA method.
Results: In the insulin-resistant group, body mass index, fasting glucose and
insulin levels, HOMA-IR, and HOMA-beta-cell function were significantly higher
and HDL-cholesterol level was significantly lower than those in the insulin-
sensitive group (p<0.01, respectively). The serum oxLDL level was also sig-
nificantly higher in the insulin-resistant group than in the insulin-sensitive
group (133±42 vs. 105±34 U/L, p<0.05). Furthermore, the serum oxLDL level
and HOMA-beta-cell function were significantly correlated with endothelium-
dependent vasodilation (r=-0.568 and -0.521, p<0.05; respectively) in the
insulin-resistant group. A stepwise multiple regression analysis in the insulin-
resistant group showed that the serum oxLDL and fasting insulin levels were
determinants of endothelium-dependent vasodilation (R 2 =0.503). In contrast,
the insulin-sensitive group showed no significant relationship between these
parameters and endothelium-dependent vasodilation. There was no significant
relationship between these parameters and endothelium-independent vasodi-
lation induced by sublingual nitroglycerin in both groups.
Conclusion: These results suggest the possibility that LDL oxidation may be
accelerated under the existence of insulin resistance and thus impair endothe-
lial function in healthy young men.

P2353 Effects of vitamins C and E on thrombosis/fibrinolysis
system in chronic smokers

K. Marinou, D. Tousoulis, C. Antoniades, C. Vasiliadou, M. Toutouza,
G. Goumas, C. Stefanadis, P. Toutouzas. Hippokration Hospital, Cardiology
Unit, Athens University, Athens, Greece

Background: Smoking is implicated in coronary artery disease and acute coro-
nary thrombosis. Purpose of this study was to investigate the effect of antiox-
idant vitamins C and E on endothelial function and simultaneously on blood
levels of plasminogen activator inhibitor (PAI-1) von Willebrand factor (vWF),
tissue plasminogen activator (tPA) and factor VII (fVll) in smokers.
Methods: 43 healthy young smokers (23 males 20 females aged 36±2 years)
were enrolled in this double blind placebo controlled study. Subjects were di-
vided into 4 groups receiving vitamin C 2g/day (n=10) (group A), vitamin C
2g/day and vitamin E 4001U/day (n=12) (group B), vitamin C 2g/day and vitamin
E 800IU/day (n=10) (group C) or placebo (n=1 1) (group D), for 4 weeks. Fore-
arm blood flow was measured using venous occlusion strain-gauge plethys-
mography. Endothelium dependent flow mediated vasodilation (FMD) was ex-
pressed as the % change from baseline to post reactive hyperemia blood
flow. Endothelium independent % change flow (NTG%) was assessed after
sublingual nitroglycerin administration. Plasma levels of PAI-1 (ng/ml), vWf(%),
tPA(IU/ML), and fVll(%) were determined by enzyme linked immunosorbent as-
say. All values are expressed as mean ± SEM.
Results: Blood pressure, heart rate, body weight, basal forearm blood flow and
NTG% remained unchanged before and after treatment. FMD was significantly
increased in group B (48.4±5.3 to 72.3±8.5%, p<0.05) and C (41.2±3.7 to
73.6±4.1%, p<0.001), while remained unaffected in groups A and D. Plasma
levels of PAI-1 and vWF were decreased in group C (from 19.3±2.4 and
81.0±4.5 to 12.8±1.2 ng/ml and 68.5±3.1% respectively, p<0.05 for both),
while remained unaffected in groups A, B, and D. Plasma levels of tPA and fVll
did not change in none of the groups.
Conclusions: Combined administration of vitamin C 2g/day and vitamin E
80010/day improves endothelial function and reduces blood levels of PAI-1 and
vWF. These findings provide evidence that combined administration of vitamins
C and E may affect thrombosis/fibrinolysis system in chronic smokers

P2354 Nitric oxide and prostaglandins mediate vascular
effects of estrogen

T. Hiivelborn 1 , G. Yu 1 , H.M. Hoffmeister 2 , M.E. Beyer'. Medizinische
Universitaetsklinik, Abt. III, Tuebingen, Germany; 2Staedtisches Klinikum,
Cardiology, Solingen, Germany

Estrogen has atheroprotective and vasodilative effects. The mechanisms of
these effects are unknown. Nitric oxide (NO) and prostaglandins (PG) like
prostacyclin (PGI2) are endogenous vasodilators and both are released from
endothelial cells in response to similar stimuli. Thus they may be involved in
the mentioned estrogen-effects. This study examined, whether inhibition of
NO-synthesis by L-NAME or inhibition of PG-synthesis by indometacin (INDO)
modulates the vascular effects of 17beta-estradiol (1 7b-E) in vivo.
Methods: The effects of 200 ng/kg 17b-E were compared with NaCI-controls in
open-chest female rats without and after pretreatment with 100 mg/kg L-NAME
or 5 mg/kg INDO or after pretreatment with L-NAME and INDO. To quantify my-
ocardial contractility isovolumic measurements (i. dP/dtmax) were performed.
Additionally plasma levels of 6-keto PGF1a,the stabile metabolite of PGI2, were
determined before and after infusion of 17b-E.
Results: 17b-E increases cardiac output and ejection fraction due to a reduc-
tion of the afterload. This effect is significantly reduced by INDO and completely
abolished by L-NAME or by combined pretreatment. 17b-E has no inotropic ef-
fect. Infusion of 17b-E causes an increase of the 6-keto PGF1a plasma level
from 2.9±0.5 ng/ml to 3.4±0.5 ng/ml.

co EF TPR i. dP/dtmax

17b-E 167±101 127+31 71±3f 97±4
NaCI 108±5 98±3 96±4 102±3
L-NAME + 17b-E 109±2 104±3 93±2 101±1
L-NAME + NaCI 113±2 106±5 92±3 98±2
INDO + 17b-E 135±51 114±5* 81±2 98±2
INDO + NaCI 100±2 99±1 100±2 101±2
L-NAME + INDO + 17b-E 116±3 109±3 92±3 99±3
L-NAME + INDO + NaCI 115±4 111±4 89±3 96±3

Mean ± SEM in % of preinfusion values before 17b-E- or NaCI-infusion;'=p<0.01, t=p<0.001.

Conclusions: The estrogen-induced vasodilation is caused by NO-release
since this effect is completely prevented by L-NAME. A part of the effect is
mediated by PG. The combined pretreatment also completely prevents the va-
sodilation by 17b-E. Thus it seems possible that NO, which is released by 17b-
E, itself releases PG.

P2355 Relationship between endothelial nitric oxide
synthase gene polymorphisms and coronary vascular
function among subjects with CHD

J. Muntwylerl, M.S. Nauck 2 , P. Helbling 3 , W. Marz 2 , T.F. Luscher 4 on behalf
of ENCORE I Investigators. I University Hospital, Internal Medicine Dept.,
Zurich, Switzerland,, 2University Hospital, Clinical Chemistry, Freiburg,
Germany; 3 UniversityHospital, lntercornet, Zurich, Switzerland; °University
Hospital, Cardiology, Zurich, Switzerland

Background: Nitric oxide has an important role in endothelial function and
integrity. There is evidence for a relationship between endothelial nitric oxide
synthase (eNOS) gene polymorphisms and vascular function, but results are
inconsistent.
Methods: This study was performed among 316 subjects enrolled in the EN-
CORE I study (mean age 58+10, 81% male). Inclusion criteria for the ENCORE
I study were presence of CHD and pathological response to acetylcholine. With
QCA, mean segment vessel diameter was determined at baseline and in re-
sponse to acetylcholine (0.36, 3.6 and 18 µg/ml), adenosin (1.2 mg/mI) and
nitroglycerin (200 µg). The eNOS gene polymorphism T-786C of the promotor
region and the polymorphism G894T (GIu298Asp) in exon 7 were determined
using PCR. The association of polymorphisms with QCA was tested with AN-
COVA, adjusting for assessed segments, age and sex.
Results: CC homozygosity for T-786C was associated with a reduced baseline
mean segment diameter (1.71 vs. 1.88 mm, p=0.02), and TT (G894T) carri-
ers also had a non-significant reduction in segment diameter (1.79 vs. 1.86,
p=0.40). Response to acetylcholine was similar among homozygotes com-
pared to the remainder (CC vs TT/TC: mean response -23% vs. -20%, p=0.43;
TT vs GG/GT: -20% vs. -20%, p=0.95; homozygosity for both variants, -25%
vs -20%, p=0.44). Patients with the CC (T-786C) genotype tended to have an
elevated response to nitroglycerin (21% vs 17%, p=0.16) and adenosin (18%
vs 14%, p=0.18). In subjects who carried both the CC and IT variant response
to nitroglycerin was significantly elevated (28% vs. 19%, p=0.04).
Conclusion: Our findings are compatible with a reduced basal endothelial NO
production among CC and TT homozygotes of the T-786C and G786T eNOS
gene polymorphisms supporting the hypothesis that these gene variants may
be functional.
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P2356 Cardiovascular events in patients with normal
coronary angiogram but endothelial dysfunction of
epicardial artery

T.H. Schindler', P.T. Buser', M. Olschewski 2 , U. Solzbach 3 , M. Pfisterer',
H. Just'. I Universitatskliniken Basel, Kantonsspital, Kardiologie, Basel,
Switzerland; 2Statistics and Biometry, University of Freiburg, Freiburg,
Germany; 3Kardiologie, University of Freiburg, Freiburg, Germany

Little information is available to prove the relation between impaired endothelial-
dependent vasomotion and cardiovascular events in long-term. We aimed
to determine prospectively the prognostic impact of abnormal endothelial-
dependent vasoreactivity of epicardial coronary artery in response to cold pres-
sor testing (CPT) in patients with risk factors for atherosclerosis but normal
coronary angiogram.
Method: In 141 patients with normal coronary angiogram, endothelial-
dependent vasoreactivity in response to CPT and dilation of epicardial
artery to intracoronary application of nitroglycerin was assessed quantitatively
(%change of luminal area: delta LA%). Cardiovascular events (cardiovascular
death, unstable angina pectoris, myocardial infarction, percutaneous translumi-
nal coronary angioplasty, coronary bypass grafting, ischemic stroke, or periph-
eral revascularisation) were assessed as clinical outcome parameters over a
median follow-up period of 45±7 months. Patients were assigned on the basis
of their endothelial-dependent vascular responses to CPT into 3 groups: group
1 (delta LA:>O%; n=25), patients with normal endothelial-dependent vasodila-
tion; group 2 (delta LA:O % to -15%; n=51), patients with moderate endothelial-
dependent vasoconstriction; and group 3 (delta LA:<-15%; n=65), patients with
severe endothelial-dependent vasoconstriction.
Results: None of the patients from group 1 had cardiac events. However, in
group 2 six (11%) and group 3 thirty-two (49%) cardiovascular events occurred
(p<0.05 versus group 1, respectively). Patients suffering from cardiovascular
events during the follow-up (group 2 and 3) had significantly increased flow-
mediated vasoconstriction to CPT as compared to group 1 (mean delta LA:-
14±5% versus 15±13%;p<0.03), but normal endothelial-independent vascu-
lar responses to intracoronary apllication of nitroglycerin (P=NS). Impaired
endothelial-dependent epicardial coronary reactivity in group 2 and 3 was asso-
ciated with a significantly higher incidence of cardiovascular events by Kaplan-
Meier analysis (P<0.0001).
Conclusion: Abnormal endothelial-dependent vasoreactivity of epicardial
coronary artery is associated with increased cardiovascular events. These find-
ings suggest that assessment of endothelial-dependent vasomotion of epicar-
dial coronary artery in response to cold pressor testing may provide valuable
diagnostic and prognostic information during routine coronary angiography.

P23 77 Increased serum soluble heat shock protein 60 levels
are associated with endothelial dysfunction in
patients with coronary artery disease

V. Mwansa, E. Zouridakis, F. Davidson, 0. Xu, J.C. Kaski. St George's Hospital
Medical School, Cardiological Sciences Dept., London, United Kingdom

Background: Recent clinical and experimental studies have suggested a sig-
nificant role of soluble heat shock protein 60 (sHSP60) in inflammation and
immune activation underlying atherosclerotic disease. Endothelial dysfunction
is also considered to be one of the earliest events in the atherogenic pro-
cess. The aim of our study was to investigate whether an association exists
between sHSP60 and endothelial function in patients with coronary artery dis-
ease (CAD).
Methods: We examined 55 men (mean age 68±9yrs) with angiographically
documented CAD (34 pts had multivessel disease). In all patients endothe-
lial function was assessed by measuring flow mediated dilatation (FMD) of
the brachial artery using high resolution ultrasound and standard methods.
sHSP60 was measured by use of a sandwich enzyme-linked immunosorbent
assay (ELISA)
Results: FMD of the brachial artery in these patients was 2.87±2.05%. The
median [interquartile range] of sHSP60 was 458[131-935.6]ng/ml. sHSP60
had a skewed distribution and was logarithmically transformed before analy-
sis. Univariate analysis showed a significant inverse relation between FMD and
sHSP60 levels (beta=-1.90, R 2 =0.39, P<0.005) indicating that endothelial dys-
function was more prominent in patients with higher sHSP60 concentrations.
Multivariate analysis revealed that this association remained significant even
after adjustment for other variables such as age, smoking, history of diabetes
and hypertension, and lipid levels (P=0.002).
Conclusions: Our results showed that high levels of sHSP60 are associated
with impaired endothelial function in patients with CAD. These findings indicate
that this protein may play an important pathogenic role in the development of
atherosclerotic heart disease.

P2358 Endothelial nitric oxide synthase and
angiotensin-converting enzyme gene polymorphisms
and the indices of arterial structure and function

D. Czarnecka 1 , K. Kawecka-Jaszcz 1 , A. Olszancka' , K. Stolarz 1 ,

A. Jabrocka 2 , A. Dembinska-Kiec 2 . I Collegium Medicum, I Cardiac
Department, Krakow, Poland; 2Collegium Medicum UJ, Department of Clinical
Biochemistry, Krakow, Poland

Endothelial nitric oxide exerts important effects on the regulation of vascular
tone and structure. Genes regulating nitric oxide release have been suggested
as a candidate genes involved in the development of hypertension.The ACE
gene polymorphism is regarded to be a distinct heritable cardiovascular risk
factor.
The aim of this study was to assess the contribution of two polymorphisms
of the endothelial nitric oxide synthase (eNOS) gene and ACE gene polymor-
phism to aortic stiffness and carotid intima-media thickness in normotensive
and hypertensive patients.
Material and methods: We studied 81 untreated hypertensive patients and
56 normotensive subjects. ABPM (SpaceLabs 90207) was performed in all
subjects. Pulse wave velocity (PWV) between the carotid and femoral arter-
ies was used as an index of arterial compliance (Complior device) and carotid
intima media thickness (IMT) measured by carotid ultrasound was used as
an index of arterial structure. The two eNOS gene polymorphisms: a biallelic
variable number of tandem repeats (VNRT) in intron 4 and an exon 7 variant
(G894T) that leads to Glu298Asp change were genotyped by PCR. The inser-
tion/deletion(I/D) polymorphism for ACE gene was detected using polymerase
chain reaction technigue.
Results: The distribution of genotypes and allele prevalence of eNOS poly-
morphisms among hypertensive and normotensive subjects were similar.The
ACE genotype freguency was at Hardy-Weinberg eguilibrium. There was no
association between Glu28Asp and VNRT polymorphism with blood pressure.
No evidence of genetic influence was found in respect to pulse wave velocity.
However, we observed that patients carrying T allele of Glu298Asp polymor-
phism had higher IMT (GG - 0.71 ± 0.1 mm, TG 0.95 ± 0.06 mm, TT - 1.32 ±
0.1 mm, p<0.03).No influence of ACE polymorphism on the indices of arterial
structure and function was not observed.
Conclusion: These results indicate that the GIu28Asp polymorphism of eNOS
identifies patients with increased carotid intima media thickness.

P23 99 Effect of angiotensin-converting enzyme inhibition
and All-receptor antagonism on myocardial
perfusion in patients with endothelial dysfunction

B. Hornig' D. Hausmann' A. Borner 2 , J. Klocke 1 , S. Jategaonkar' ,
N. Engberding 1 , W. Knapp 2 , H. Drexler'. 'Medizinische Hochschule, Abt.
Kardiologie and Angiologie, Hannover, Germany; 2Medizinische Hochschule,
Abt. Nuklearmedizin, Hannover, Germany

Background: It has been shown that statins improve myocardial perfusion in
patients with hypercholesterolemia, possibly by improving endothelial function.
Both ACE-inhibitors and AT1 -receptor-antagonists have been shown to improve
impaired endothelium-mediated vasodilation, i.e. long term quinapril therapy
improved coronary endothelial function in the TREND trial. It is unclear, how-
ever, whether this beneficial effect on endothelial function is translated into im-
proved myocardial perfusion or coronary flow reserve in normocholesterolemic
patients with endothelial dysfunction.
Methods and Results: To test this hypothesis, we randomized 18 normoc-
holesterolemic patients with typical anginal chest pain without significant coro-
nary artery stenoses and with abnormal endothelial function (epicardial vaso-
constriction and impaired coronary flow response to intracoronary acetylcholine
infusion) to a 3 month therapy with quinapril (40 mg/d; n=11) or losartan
(100mg/d; n=7). Myocardial perfusion at rest and after adenosin (140 µg/kg/min
iv.) was assessed using positron emission tomography (PET; Cl i-acetate) be-
fore and after therapy. Regional coronary flow reserve (CFR) was calculated
from maximal myocardial blood flow after adenosin and blood flow under rest-
ing conditions. In patients treated with quinapril myocardial perfusion at rest
was unchanged after therapy. However, maximal perfusion after adenosin was
improved in every patient with 3 month quinapril, leading to restoration of re-
gional CFR (from: 2.3 ± 0.3 to 3.5 ± 0.5; p<0.05). In patients treated with
losartan, however, myocardial perfusion at rest, after adenosine and CFR was
not significantly changed after 3 month therapy.
Conclusion: Longterm-ACE-inhibition restores regional coronary flow reserve
in patients with endothelial dysfunction in the coronary circulation. Conceiv-
ably, this beneficial effect of long-term ACE-inhibition may be related to the
documented improvement of quinapril on coronary endothelial function in this
patient population.
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P2360 Characterization of L-selectin-dependent adhesion to
human microvascular cardiac endothelial cells

M. Grate', U. Thanabalasingam 1 , D. Stibenz 1 , S. Goetze 1 , R. Pregla 2 ,

E. Fleck 1 . t Deutsches Herzzentrum Berlin, Internal Medicine/Cardiology,
Berlin, Germany; 2Deutsches Herzzentrum Berlin, Cardiothoraxic and
Vascular Surgery, Berlin, Germany

L-selectin ligands are heavily glycosolated proteins and characterized by o-
linked sugars and the MECA79 epitope. L-selectin is constitutively expressed
on nearly all leukocytes and plays an important role for recruitment of leuko-
cytes into inflamed tissues. Functional data suggest that - apart from the
MECA79 epitope - additional adhesion receptors for L-selectin are of impor-
tance. Aim of the present study was to characterize endothelial cells with re-
gard to sugar moieties which mediate L-selectin-dependent adhesion of leuko-
cytes to endothelial cells. Endothelial cells from the microvasculature of hu-
man hearts (MEC) were isolated from explanted human hearts by enzymatic
treatment of the heart tissue and further purified with ulex europaeus-linked
paramagnetic beads. Upon confluence MEC were stimulated with TNF alpha
(4 hours, 500 U/ml). L-selectin-dependent adhesion was quantified at differ-
ent shear stress levels (0.6-2.6 dyn/cm 2 ) in a flow chamber using NALM6 cells
stably transfected with L-selectin (NALM6-L). In addition, leukocyte rolling ve-
locities (V) were measured at 1.5 dyn/cm 2 . NALM6-L adhered shear stress-
dependent to TNF-stimulated MEC but not to unstimulated MEC. V were re-
duced from 2.3-5 mm/s (median 3.7) on unstimulated MEC to 1.8-4 mm/s (me-
dian 2.7) on TNF-stimulated MEC5. Inactivation of o-linked sugar moieties on
MECs with O-sialoglycoprotein peptidase had no influence on adhesion and
V. Inhibition of N-glycosilation with tunicamycin (10 µg/ml) inhibited adhesion
and increased V of NALM6-L on MECs. MECA79 was neither expressed on
unstimulated nor on TNF-stimulated MEC5 as judged from flow cytometry. The
results suggest that - in contrast to lymphatic endothelium - N-glycosolation of
L-selectin ligands are of importance on vascular endothelial cells while 0-linked
sugar moieties and the MECA79 epitope are functionally not relevant.

P2361 Decrease of CRP serum levels determines the extent
of Statin induced improvement in endothelial
dysfunction

S. Fichtlscherer, S. Breuer, C. Badorff, M. Vasa, M.R. Langenfeld,
S. Dimmeler, A.M. Zeiher. Johann W. Goethe University, Dep. of Cardiology,
Frankfurt, Germany

Statin therapy is associated with improved endothelial vasodilator function. Re-
cent studies suggest that the beneficial effects of statins on atherosclerosis
disease progression are most prominent in patients with elevated inflammatory
markers. Since endothelial dysfunction importantly contributes to atheroscle-
rotic disease progression, we investigated whether the antiinflammtory effects
(as measured by CRP serum levels) of statins correlate with improved endothe-
lial function in patients with CAD. Systemic vasoreactivity was assessed in
20 consecutive patients with documented coronary artery disease measuring
endothelium-dependent (acetylcholine, ACH, 10-50µg/min) and endothelium-
independent (sodium-nitroprusside, SNP, 2-8µg/min) forearm blood flow (FBF)
responses by venous occlusion plethysmography, before and after initiation of
a therapy with 20 mg atorvastatin daily.
Results: Atorvastatin treatment resulted in a significant and profound reduction
of LDL-cholesterol levels by 48.1 ± 3.6% (p<0.05) and CRP serum levels from
1.8 f 0.6 to 0.6 ± 0.4 mg/dl (p<0.05). ACH induced FBF responses increased
significantly after 4 weeks of atorvastatin therapy (+414.9 ± 179.7%). There
was a close significant inverse correlation of increase in FBF responses to ACH
with reduced CRP levels (r= 0.6;p<0.05), but not with the decrease of LDL-
cholesterol levels. A decrease in CRP serum levels was the most important
independent predictor of improved endothelial vasodilator function.
Conclusion: Atorvastatin induced improvement in endothelial dysfunction is
closely associated with its antiinflammatory effects as measured by CRP, but
independent of cholesterol lowering in patients with CAD. These results further
support the importance of pleiotropic mechanisms to mediate vasciloprotective
effects of statins.

P2362 Obesity and waistihip ratio predict
endothelium-dependent coronary vasoreactivity in
postmenopausal women

C. Duvernoy 1 , J. Martin 1 , K. Briesmiesterl, J. Baez, A. Bargardi 3 , 0. Muzik 4 ,

L. Mosca 5 . t University of Michigan, Division of Cardiology, Ann Arbor,
Michigan, United States of America; 2 University of Michigan, Internal
Medicine, Ann Arbor, Michigan, United States of America; , 'Veterans Affairs
Medical Center, Cardiology Section, Ann Arbor, Michigan, United States of
America; 4 Wayne State University PET Center, Nuclear Medicine, Detroit,
Michigan, United States of America; 5 Columbia University, Preventive
Cardiology, New York, New York, United States of America

Background: Obesity and body fat distribution have both been shown to be
predictors of coronary heart disease (CHD). There is also an association be-

tween obesity and body fat distribution with impaired endothelium-dependent
vasodilation in the peripheral as well as the coronary circulation.
Methods: We sought to noninvasively determine both endothelium-dependent
and -independent measures of coronary vasoreactivity using dynamic N-13
ammonia positron emission tomography (PET). Myocardial blood flow (MBF)
and myocardial flow reserve (MFR) were measured in 17 postmenopausal
women (60±6 yrs) at risk for coronary heart disease. Mean body mass in-
dex (BMI) was 29.3±4.3 kg/m 2 ; mean waist-hip ratio (W/H) was 0.85±0.05. All
subjects had elevated total and LDL cholesterol levels, as well as at least one
additional CHD risk factor, and were not using hormone replacement therapy.
All had negative dobutamine echocardiograms. MBF was measured using a
three-compartment model at rest, in response to sympathetic stimulation with
the cold-pressor-test (CPT), and to intravenous adenosine infusion, in order
to determine baseline, endothelium-dependent, and endothelium-independent
measurements, respectively. MFR was measured as the ratio between MBF
during adenosine to MBF at rest. MBF and MBF normalized to the pressure
rate product (PRP) were analyzed.
Results: There was a significant inverse correlation between BMI and normal-
ized CPT MBF (R= -0.605, p=0.010). We also noted a significant inverse cor-
relation between W/H ratio and CPT MBF (R= -0.574, p=0.016). There was a
strong trend towards an inverse correlation between W/H and normalized CPT
MBF (R= -0.467, p=0.059). No relationship was found between W/H or BMI and
endothelium-independent flow, as assessed by maximal MBF after adenosine,
or between W/H or BMI and MFR.
Conclusions: Both degree of obesity and visceral adiposity in postmenopausal
women predict impaired endothelium-dependent coronary vasomotor respon-
siveness, as measured noninvasively by CPT PET.

P2363 Endothelial function in patients with severe coronary
artery disease treated with enhanced external
counterpulsation therapy (ECPT)

M. Shechter, S. Matetzky, M.S. Feinberg, P. Chouraqui, Z. Rotstein, H. Hod.
Sheba Medical Center, The Heart Institute, Tel Hashomer, Israel

Background: Enhanced external counterpulsation therapy (ECPT) reduces
angina and improves exercise tolerance in patients with coronary artery dis-
ease (CAD). Vascular endothelium plays a key role in circulatory homeostasis.
In CAD patients the vascular endothelium is usually impaired, and it has been
suggested that modification or reversal of endothelial dysfunction may be of
significant therapeutic benefit in the treatment of CAD patients. However, the
impact of short-term ECPT on flow-mediated dilation (FMD) in CAD patients
has not yet been assessed.
Methods: We prospectively assessed endothelial function in CAD patients with
severe stable angina pectoris [Canadian Cardiovascular Society Classification
(CCSC) III or IV] unsuitable for coronary revascularization (either coronary
artery bypass grafting operation or percutaneous coronary intervention), before
and after ECPT. Endothelium-dependent brachial artery FMD and endothelium-
independent nitroglycerin-mediated vasodilation (NTG) were assessed using
high resolution (16 MHz) linear array ultrasound in 10 consecutive severe
CAD patients (mean age 66±11 years, mean left ventricular ejection fraction
47±9%, mean body mass index 28±3 kg/r 2 ), in an ongoing, single center trial.
All patients completed a full 35-hour treatment course.
Results: See table.

%FMD %NTG No. SL NTG/day CCSC

Before ECPT 3.5+5.0 7.5±2.4 4.7±2.9 3.3±0.4
Post ECPT 8.2±3.5 8.7±4.6 0.4±0.5 2.0+0.4
p-value 0.03 0.55 <0.01 <0.01

Values are expressed as mean±SD; %FMD, %NTG = % change from baseline in brachial artery
diameter caused by FMD and NTG, respectively; SL NTG=number of sublingual nitrates pills
per day; CCSC = Canadian Cardiovascular Society Classification.

Conclusion: CAD patients with severe anginal syndrome unsuitable for
coronary revascularization suffer from impaired brachial artery endothelium-
dependent, flow-mediated vasodilation, suggesting the presence of endothelial
dysfunction. ECPT significantly improves vascular endothelial function, thereby
suggesting that such a mechanism could improve anginal and heart failure
symptoms.
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P2364 Effects of exercise on the expression of
NAD(P)H-oxidase and angiotensin-II receptors in the
LIMA of patients with coronary artery disease

V. adams', S. Erbs 2 , Y. Shut, S. Krabbes 2 , J.F. Gummert 3 , F.W. Mohr 3 ,

R. Hambrecht 2 , G. Schuler 2 . 'heart-center Leipzig, Cardiology, Leipzig,
Germany; 2 University Leipzig, Heart-Center Leipz, Cardiology, Leipzig,
Germany; 3 University Leipzig, Heart Center, Cardiac Surgery, Leipzig,
Germany

Introduction: In patients (pts) with coronary artery disease (CAD) physical ac-
tivity (PA) has the potential to improve endothelial dysfunction. Several studies
demonstrated that free oxygen radicals reduced the bioavailability of nitric ox-
ide, a potent regulator of endothelial function. The aim of this study was to ana-
lyze the impact of PA on the expression of NAD(P)H-oxidase and angiotensin-II
receptors (Ang-IIR) in the left mammarial artery (LIMA) of pts with CAD.
Methods: Thirty-five pts with the indication for a bypass surgery were random-
ized into either a training (T) or inactive control group (C). After 4-weeks the
acetylcholine (ACH) mediated vasodilation of LIMA-rings in an organ bath and
the expression of NAD(P)H-oxidase (subunit gp9l phox and p22phox) and Ang-
IIR (subtype 1 and 2) by real time PCR were analyzed.
Results: To induce a 50% relaxation (ED50) of phenylephrine-preconstricted
LIMA-rings a significant lower concentration of ACH was necessary in T
(7.6±0.3 [-log molar ACH]) as compared to C (6.9±0.2 [-log molar ACH];
p<0.05). The molecular analysis revealed that the expression of gp9lphox
(T: 0.36±0.12 vs. C: 2.06±0.62; p<0.05) and of p22phox (T: 1.67±0.47 vs.
C: 4.79±1.5; p<0.05) was significantly reduced in T as compared to C. Addi-
tionally under the influence of PA a significant reduction of Ang-IIR subtype-1
(T: 3.6±0.79 vs. C: 16.6±5.7; p<0.05) and a significant increase of Ang-IIR
subtype-2 (T: 2.6±0.61 vs. C: 0.48±0.21; p<0.001) was detected.
Conclusion: The results of this study demonstrate that also in the LIMA PA
leads to an improvement of endothelial mediated vasodilation. At the molec-
ular level this improvement may be due to a reduced expression of ANG-IIR
subtype-1 and NAD(P)H-oxidase.

P2365 Chemokines (MCP-1, MIP-1a and RANTES) activation
in acute myocardial infarction

J. Orzeszkot, M. Kobusiak-Prokopowicz 1 , G. Mazur 2 , T. Wrobelz.'Medical
University, Cardiology Department, Wroclaw, Poland; 'Medical University,
Hematology Department, Wroclaw, Poland

C-C chemokines are major factors in the recruitment and activation of mono-
cytes and neutrophiles from the circulation into inflammed tissue and may play
a role in acute myocardial infarction (AMI). The aim of this study was to assess
the kinetics of three chemokines: Monocyte Chemoattractant Protein-1 (MCP-
1), Macrophage Inflammatory Protein-la (MIP-1a) and Regulated on Activation
Normal T cell Expressed and Secreted (RANTES) serum level in patients with
AMI.
Material and method: The study group consisted of 20 patients (pts) aged
43-79 (mean age 63,3) with AMI, 8 women and 12 men. Control group con-
sisted of 10 healthy, sex- and age-matched volunteers. The blood samples for
evaluation of MCP-1, MIP-1a and RANTES serum level was taken at the ad-
mission to the hospital, 3 hours (h) after thrombolytic therapy was started, then
24, 48 and 72 h and 7 days after admission. All chemokines serum level was
determined by ELISA. In all pts we also measured serially during the first week
of hospitalization serum creatinine kinase (CPK), serum creatinine kinase MB
isoenzyme (CKMB), troponine I (Tnl), white blood cells count and on the 3rd
day after admission the echocardiography was made.
Results: The baseline MCP-1 and RANTES serum level was significantly
higher in pts with AMI than in control group (MCP-1 836,1 vs 128,8 pg/mI
p<0,001; RANTES 78,6 vs 31,3 pg/mI p<0,01). In pts with AMI there was a
significant increase MCP-1, MIP-1a and RANTES serum level 3 h after throm-
bolytic therapy (MCP-1 1400,3 vs 836,1 pg/ml p<0,01; MIP-1a 70,4 vs 15,1
pg/ml p<0,005; RANTES 156,3 vs 78,6 pg/ml p<0,01). The MCP-1 and MIP-1 a
peak levels were 24 h after admission (MCP-1 1458,7 vs 836,1 pg/ml p<0,01;
MIP-1a 91,9 vs 15,2 pg/ml p<0,001) and RANTES peak serum level was 3 h
after thrombolytic therapy (156,3 vs 78,6 pg/ml p<0,01). MCP-1, MIP-1a and
RANTES serum level was higher in pts with AMI also untill 7 days after admis-
sion. On the 3rd day the echocardiography examination was made and ejection
fraction (EF) correlated negatively with chemokines, especially with MCP-1 (r=
-0.66, p<0.05). Conclusions. In this preliminary report we detected a significant
elevation of MCP-1, MIP-1a and RANTES serum level in pts with AMI during
the 7 days of observation. The chemokines serum level correlated with cardiac
marker proteins and statistically significant negative correlation with ejection
fraction was found. These findings suggest that enhanced immune processes
in AMI are connected with disease-related endothelial damage and may con-
tribute to its pathophysiology, what needs further investigations.

P2366 -786C/T Gene polymorphism of endothelial nitric
oxide synthase as a risk factor for coronary heart
disease

M. Cattaruzza 1 , W. Slodowski 2 , A. Pelvan 1 , J. Becker 3 , M. Halle 4 ,

A.B. Buchwald 4 , M. Hecker'. 'University of Goettingen, Cardiovascular
Physiology, Goettingen, Germany; 2Jagiellonian Univ Medical College,
Department of Anesthesiology, Krakow, Poland; 3 Clinics NeuBethlehem,
Cardiology Division, Goettingen, Germany; 4 University of Goettingen,
Cardiology and Pneumology, Goettingen, Germany

Background: Coronary heart disease (CHD), ultimately leading to myocardial
infarction or heart failure, is based on the development of atherosclerosis in
one or more coronary arteries. Shear stress-dependent endothelial nitric oxide
release not only contributes to local blood pressure control but also helps to
retard atherosclerosis. Functionally relevant polymorphisms in the endothelial
nitric oxide synthase (NOS-3) gene may thus contribute to the development of
CHD.
Methods: To verify this hypothesis, genomic DNA was isolated from the blood
of patients undergoing coronary angiography and genotyped for the -786C/T
polymorphism of the NOS-3 gene by restriction fragment length polymorphism
analysis. In addition, shear stress-induced NOS-3 expression in endothelial
cells isolated from genotyped umbilical cords was determined at the mRNA
and protein level.
Results: Shear stress-induced NOS-3 expression was detected in -786T/T and
-786C/T but not -786C/C genotype endothelial cells. Moreover, in patients be-
low 65 years of age with angiographically proven CHD, the -786C/C genotype
was significantly more frequent (19%) than in patients without CHD (2.5%,
P<0.0001). The primary CHD risk factor profile, on the other hand, was the
same in all patients irrespective of the genotype.
Conclusions: The -786C/T polymorphism of the NOS-3 gene, namely the
-786C/C genotype, may thus constitute an independent risk factor for the
development of CHD, presumably due to an alteration of the shear stress-
responsiveness of the C-type promoter.

P2367 Determinants of plasma homocysteine levels in
coronary patients

M. Qiao, P. Chook, P.Y.K. Poon, G.N. Thomas, K.S. Woo. The Chinese
University of Hong Kong, Dept of Medicine & Therapeutics, NT, Hong Kong

Background: Hyperhomocysteinemia is an emerging coronary risk factor. This
study aimed to evaluate the major plasma determinants of plasma homocys-
teine in patients with coronary artery disease.
Methods: We studied 636 patients with angiographically documented coronary
disease (CAD). Fasting (>12hours) total plasma homocysteine (tHcy) taken at
time of angiography were measured by fluorescence polarization immunoas-
say (IMx, Abbott Laboratories), methylenetetrahydrofolate (MTHFR, C677T)
gene status was determined by polymerase chain reaction-restriction fragment
length polymorphism and folate and vitamin B-12 by dualcount solid phase no
boil assay (Diagnostic Products Corporation).
Results: Mean tHcy of the CAD group is 10.2±1.4mmol/I, being lowest in pa-
tients with CC genotype and normal folate levels (9.6mmol/I), and highest in
patients with TT or CT genotype and folate deficiency (13.1mmol/I). The fre-
quency of CC, CT and TT MTHFR polymorphisms were 59%, 35.8% and 5.2%
respectively. On multivariate linear regression, age, plasma creatinine, folate,
vitamin B-12 and TT genotype were independently correlated with tHcy levels
(model R=0.64; F value=62.6; p<0.001), with significant interaction between
plasma folate and TT genotype.

Clinical Parameter of CAD Patients

Standardized Coefficients p-Value

Age 0.13 <0.001

Plasma creatinine 0.37 <0.001
Plasma vitamin B-1 2 -0.38 <0.001

Plasma folate -0.14 <0.001

TI genotype 0.83 <0.001

TT plus plasma folate -0.66 0.001

Conclusion: Plasma folate and vitamin B-12 levels, renal function and MTHFR
genotype are major determinants of tHcy; folate profile is particularly determi-
native in TT genotyp
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P2368 Different significance of soluble VCAM-1 and ICAM-1
in patients with acute versus chronic coronary
syndromes

M. Rugolotto 1 , E. De Fanti 2 , E. Visentin 1 , C. Marchi 1 , R. Schiavone,
G. Rigatelli 1 , R. De Catarina 3 . 'Legnago General Hospital, Cardiovascular
Department, Legnago, Italy; 2Legnago General Hospital, Laboratory Medicine,
Legnago (VR), Italy; 3 The Chieti University, Cardiology, Chieti, Italy

Background: Soluble vascular cell adhesion molecule (sVCAM-1) and inter-
cellular adhesion molecule (sICAM-1) are likely to reflect surface levels of
molecules mediating adhesion and transmigration of leukocytes to the vascular
endothelial wall and promoting plaque growth and instability.
Aim: To assess whether sVCAM-1 and sICAM-1 are increased in patients (pts)
with coronary artery disease and whether they are differently regulated in acute
versus chronic coronary syndromes.
Methods: We obtained plasma samples from 76 pts. 27 pts had acute coro-
nary syndromes (ACS; 14 unstable angina, Braunwald Illb, 3 nonSTEMI and 10
STEMI). Diagnosis of myocardial infarction was based on clinical data, modifi-
cations of the ECG and of the markers of myocardial damage (troponin, myo-
globin). 37 pts had chronic coronary syndromes (CCS); in 12 of them, with pos-
itive exercise stress test, plasma samples were also collected before and after
an exercise stress test (ST pre and ST post). 12 were control non-coronary pa-
tients. Quantitative determination of sVCAM-1 and sICAM-1 was performed by
ELISA. C-reactive protein (CRP) and von Willebrandt factor (vWF) were also
assessed by immunonephelometric and immunoenzimatic methods, respec-
tively.
Results: See table.

No. pts sVCAM-1 - sICAM-1 VWF CRP
(ng/ml)	 (ng/ml)	 (U/dL)	 (mg/dL)

ACS 27 749 311 196 1.02
(563-831)(**) () (251-370)(") (152-228)(") (0.56-1.71)(`)( - )

CCS 37 389(360-500) 309(260-352)(") 127(94-160)(`) 0.41(0.25-0.50)
ST pre 12 461 (354-555) 352(340-370) 139(87-150) 0.46(0.25-0.50)
ST post 12 523(427-681) 416(378-447) (11) 145(90-154) 0.44(0.26-0.55)
Controls 12 415(381-452) 204(188-230) 98(85-112) 0.31(0.05-0.52)

For abbreviations see text. Values are expressed as median (interquartile range). (**): p<.01 vs
controls. (*): p<.05 vs controls. (): p<.01 vs CCS. (°): p<.05 vs CCS. (qq): p<.01 vs ST pre.

Conclusions: 1)sICAM-1 was significantly increased both in ACS and in CCS
compared to controls, as well as after stress induced ischemia. 2)sVCAM-1
was significantly increased in ACS compared to CCS and controls; no signifi-
cant difference was observed between CCS and controls. While 5ICAM-1 may
be considered a marker of chronic coronary disease, sVCAM-1 appears more
related to disease instability.

P2369 Association between multiple cardiovascular risk
factors and endothelium dysfunction with myocardial
infarction before 40 years of age

D. Assanelli 1 , A. Bonanome 2 , M. Grassi 3 , L. Brentana 4 , N. Mollichellis,
N. Akkawi 1 , F Visioli 7 , P. Monari 4 . 'cardiologia, brescia, Italy; 2 University of
Studies, Internal Medicine, Padova, Italy; 3 University of Pavia, Statistics,
Pavia, Italy; °University of Brescia, Cardiology, brescia, Italy; 5 University of
Padova, Internal Medicine, Padova, Italy; 6 University of Brescia, Neurology,
Brescia, Italy; 7University of Milan, Pharmacology Institute, Milan, Italy

Cardiovascular disease (CD) is a multifactorial disorder. Between 2 —6% of
myocardial infarctions occur in subjects younger than 40. Althought traditional
risk factors, such as hypertension, dyslipidemia, overweight, are significantly
associated with CD, a significant number of coronary events remain of unknown
ethiology. There is evidence that the younger the age of occurrence the greater
the impact that genetic factors play on CD incidence. CD in youth is related to
monovasal or to widespread atherosclerotic lesions, none of which of significant
severity in its own right. Also, impairment of endothelial function is thought to
trigger acute coronary events. We performed a case-control study for a through
assessment of the risk profile in young coronary patients and we aimed at
correlating it with changes in their endothelium-dependent vasodilatation and
with the presence of atherosclerotic lesions, both in coronary and in carotid
arteries.
Methods: 48 subjects with previous myocardial infarction and younger than 41
years of age, from the same geographical area. Patients were matched 1:1
with random sample controls, according to age and sex. We evaluated serum
concentrations of total, HDL, and LDL cholesterol, triglycerides, fibrinogen, ho-
mocysteine, folic acid, vitamin B12, vitamin E, antioxidant capacity, uric acid,
and Helicobacter pylori, and we searched for C667T and T1298C genetic mu-
tations for MTHFR and CBS genes. Post-ischemic vasodilatation of the brachial
artery was studied as index of endothelial function and all patient underwent an
echo-color-doppler study of common and internal carotid arteries for the mea-
surement of intima-media thickness (IMT).
Results and Discussion: Education, BMI, smoking habits, familiarity, apoE4
genotype, MTHFR genotype, dyslipidemia, HDL, sistolic and diastolic pressure,
fibrinogen, vitamin E level, antioxidant capacity, vasodilatation (evaluated both

as actual dilation and percent increase over controls), and IMT were signifi-
cantly different between cases and controls. Through a statistical multivariate
comparison among block variables, we noted that smoking, apoE genotype,
dyslipidemia, plasma fibrinogen and vitamin E concentrations, and IMT are im-
portant predictors, exhibiting an accuracy of 91 %. Such premature occurrence
of acute coronary event warrants the screening of siblings for the assessment
of their risk profile.

P2370 Modulation of endothelial function as assessed by
magnetic resonance imaging of the forearm

M.G. Friedrich 1 , W. Utz 1 , T.  Niendorf 2 , J. Schulz-Mengerl, R. Dietz'.
'Franz- Volhard-Klinik, Cardiology, Charite Campus Buch, Berlin, Germany;
2 GE Medical Systems, Leipzig, Germany

Background Endothelial function plays a key role in atherosclerotic disease.
None of the currently available techniques, however, is able to visualize
changes on a capillary level. T2*-weighted magnetic resonance imaging (MRI)
detects changes of tissue perfusion by exploiting the BOLD (Blood-Oxygen-
Level Dependent) effect. We assessed the sensitivity of BOLD-sensitive MRI in
the detection of endothelium-dependent perfusion changes.
Subjects and Methods
In six healthy male volunteers (age 29±3y.) we applied a T2*-sensitive echo
planar imaging (EPI) sequence (TE 17,4ms). Image data (between 3000 and
3500 images/protocol) were obtained using a pulse-trigger (TR = RR). The
signal intensity changes in the forearm were assessed before, during, and af-
ter intraarterial administration of acetylcholine (Ach, 16 and 64 jig/min.) with
or without previous application of L-NMMA (5mg/min.). Furthermore, Sodium-
Nitroprusside was administered with a stepwise increase of the dosage from
2 to 6µg/min for 5min each. For signal intensity analysis, the contralateral arm
was included as an internal reference.
Results The basal signal scatter was less than 0.2%. During acetylcholine
there was a significant transient signal intensity increase at both dosages
(p<0.05 and p<0.01, respectively) in the muscular tissue. In contrast, the ad-
ministration of L-NMMA was associated with a significant decrease of the signal
intensity (p<0.001). The signal increase during the ACh dose of 16vg/min. was
completely blocked by previous administration of L-NMMA, whereas this effect
was only partially present when applying 64kg/min. of ACh.
Application of Sodium-Nitroprusside resulted in a similar, dose-dependent, but
more plateau-like vasodilatory response.
We also observed systemic variations of the signal intensity, which involved the
contralateral arm, were independent of the time of pharmacological interven-
tions in 3 of six subjects, and more pronounced related to an uncomfortable
body position.
Conclusion We conclude that BOLD-MRI is well suitable for the noninvasive
assessment of vasodilatory endothelial function. The advantages over estab-
lished techniques may be important for future research.
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P2371 Regional findings of endothelial function in the
forearm as assessed by high-field BOLD-MRI

W. Utz 1 , J. HubaAek 2 , N. Filipchuk 3 , R. Frayne 4 , H. Banijamali 3 ,

T. Anderson 2 , M.G. Friedrich '.'Franz-Volhard-Klinik, Cardiology, Charite
Campus Buch, Berlin, Germany; 'Foothills Hosp., University of Calgary,
Cardiology, Calgary, Canada; 3Foothills Hosp., University of Calgary, Nuclear
Medicine, Calgary, Canada; 'Seaman Family MR center, Univ. of Calg, MR
Physics, Calgary, Canada

Background Vascular endothelial dysfunction is a hallmark of atherosclerosis
and its risk factors. BOLD-MRI is known to reflect changes of tissue perfusion
due to the relation of the signal intensity to the ratio of oxy-hemoglobin to deoxy-
hemoglobine. Since this phenomenon, the BOLD effect, is positively correlated
to the magnetic field strength, measurements at high field strength seem to be
advantageous. We addressed the question whether BOLD-MRI in a high-field
system provides accurate and reproducible data on alterations of endothelial
function.
Subjects and Methods
17 volunteers (34±4 years) were studied using a 3 T MRI system (Signa, GE
Medical Systems, Milwaukee, USA). The subjects were placed in a supine po-
sition with one of the forearms lifted and put into the head coil. A two-shot
gradient-echo/EPI sequence was applied (TE 20ms, effective TR 2000ms, slice
thickness 10mm, field of view 160x160mm, matrix 256x256) to generate T2*
sensitive images. The signal was continuously obtained before, during and after
the following interventions on tissue perfusion:
Ischemia was induced by inflation of a blood pressure cuff to at least 50mmHg
above systolic blood pressure for 3 minutes with a rapid release. RH measure-
ments were repeated twice.
ACh (30µg/min.) was continuously applied for 3 minutes into the brachial artery.
In the BOLD-MRI images, the signal difference between baseline and maxi-
mum was calculated. In a subset of volunteers we assessed regional signal
intensity changes in different groups of the skeletal muscle.
Results Image quality was good to excellent in all cases. RH experiments re-
vealed a marked SI decrease (see fig. 1, middle panel) with a trend towards
reaching a plateau during the last portion of the ischemic period and a steep
SI increase with a significant overshoot (3.8±0.2%SE). ACh infusion led to a
plateau-like SI increase, when the analysis was performed for the entire cross-
sectional view. The evaluation of single muscle groups, however, showed differ-
ent curve shapes with different patterns, even within the same subject in repeat
studies.
Conclusion BOLD-MRI at 3 T detects pharmacological interventions on en-
dothelial function. The finding of a regionally different, inhomogeneous regula-
tion of skeletal muscular perfusion is surprising and requires a more detailed
investigation.

P2372 TIMI frame count index successfully identifies the
patients with endothelial dysfunction

C. Barcin, A.E. Denktas, K.N. Garratt, S.T. Higano, D.R. Holmes, A. Lerman.
Mayo Clinic, Division of Cardiology, Rochester, United States of America

Background: Endothelial dysfunction impairs microvascular blood flow and
correlates with an increased risk of vascular events. We sought to determine if a
new TIMI frame count index(TFCI) could identify the patients with endothelium-
dependent coronary endothelial dysfunction.
Methods: 57 consecutive patients (18 males) without obstructive coronary
artery disease underwent coronary physiologic study in the Mayo Clinic were
involved in the study. Coronary flow parameters were assessed using coronary
angiography and a Doppler guidewire at baseline and after 0.182, 1.82 and
18.2 microgram/mL concentrations of acetylcholine (Ach) infusion. An increase
in coronary blood flow >50% above baseline after 18.2 microgram/mL Ach in-
fusion was considered to represent normal coronary endothelium dependent
function. In each patient a distal landmark was defined and TFC (number of
frames required for the contrast to travel from the ostium to the distal land-
mark) at baseline and after 18.2 microgram/mL of Ach were assessed. TFCI
was defined as the vessel area divided by TFC. Percent change in the TFCI
from baseline was then calculated.
Results: The mean change in TFCI was -36.1±35.7% in patients with endothe-
lial dysfunction (n=32) and 44.6±39.3% in patients with normal endothelial
function (n=25)(p<0.0001)(Figure 1). ROC curve analysis showed that a cut
off value of less than 0.5% decrease in TFCI would have a specificity of 88%

and a sensitivity of 87% in determining coronary endothelial dysfunction. A sig-
nificant correlation was observed between the percent change in TFCI and the
percent change in coronary blood flow (r=0.88, p< 0.0001).
Conclusion: Changes in TFCI in response to Ach may be used as a simple
and inexpensive method for detecting coronary endothelial dysfunction.

BIOMARKERS IN ISCHAEMIA/INFARCTION

P2373 Pregnancy associated plasma protein-A levels are
elevated in patients with unstable angina

A.E. Denktas 1 , P.J.M. Best', J.E. Woodrum', M.T. Overgaard 2 , C. Oxvig 2 ,

D.R. Holmes', C.A. Conover 3 , A. Lerman'. 'Mayo Clinic, Division of
Cardiology, Rochester MN, United States of America; 2 University of Aarhus
Dept. of Molecular and Structural Biol, Aarhus, Denmark; 3Mayo Clinic,
Endocrine Research Unit, Rochester, MN, United States of America

Background: Pregnancy-associated plasma protein A (PAPP-A), recently
identified as an insulin like growth factor (IGF) binding protein proteinase, is
a high molecular weight zinc binding metalloproteinase secreted by vascular
smooth muscle cells. Increased PAPP-A activity leads to enhanced IGF bioac-
tivity and may contribute to the progression of atherosclerosis. Thus, the cur-
rent study was designed to test the hypothesis that circulating PAPP-A levels
are elevated in patients (pts) with unstable angina (UA).
Methods: Blood samples were taken from 335 pts undergoing cardiac
catheterization at the Mayo Clinic. PAPP-A levels were analyzed using a biotin-
tyramide-amplified enzyme immunoassay. UA was defined as the new onset
of anginal symptoms (<6 weeks), rest pain, or post infarction angina (within 3
weeks of infarction). Control pts were those who had coronary disease and did
not meet the requirements for UA or were undergoing routine cardiac catheter-
ization for preoperative cardiac surgery such as valve repair/replacement.
Thirty-two pts with UA were identified and the circulating levels of PAPP-A were
compared to the remaining pts. Clinical characteristics were identified through
patient interview and chart review. Coronary angiograms were reviewed for the
extent of the disease, which was defined as the number of major vessels with
>70% stenosis.
Results: The study group consisted of 335 pts, 224 (67%) were males, mean
age 64±11. There were no differences in the age, gender, presence of dia-
betes, hypertension, family history, cholesterol levels, smoking history of the pts
with or without UA. The PAPP-A levels in the UA pts were significantly higher
than in the pts without UA (7.1 ± 4.0 vs. 5.5 ± 3.4 m1U/L, p= 0.01, two sided
p=0.036). PAPP-A levels were associated with older age (p<0.001), male gen-
der (p=0.005) and lower levels of high-density lipoprotein (p=0.002). PAPP-A
levels were not associated with the extent of the coronary artery disease.

UA (N=32)	 Control (N=303) 	 p value

PAPP-A level (mlU/L)	 7.1 ± 4.0	 5.5 ± 3.4	 0.036

PAPP-A levels in unstable angina (UA) and control groups.

Conclusion: Patients with unstable angina have higher levels of circulating
PAPP-A than patients without unstable angina. PAPP-A may be marker for
plaque instability.
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P2374 Is C-reactive protein level a useful marker of severity
and infarct size in patients with acute ST elevation
myocardial infarction?

M. Suleiman', Y. Levy 2 , D. Aronson' , A. Roguin' , H. Halabi' ,
M. Kapeliovich 3 , H. Hammerman 3 . ' Rambam Medical Center, Cardiology,
Haifa, Israel; 2Rambam Medical Center, Internal Medicine D, Haifa, Israel;
3Rambam Medical Center, Intensive Coronary Care Unit, Haifa, Israel

Background: Elevated C-reactive protein (CRP), a marker of chronic inflam-
mation and an acute phase reactant, has been shown to correlate with higher
risk for coronary events in patients with unstable angina. Our aim was to assess
the value of CRP levels as a marker of infarct severity in the setting of acute
ST-segment elevation myocardial infarction (STEMI).
Methods: Ninty-nine consecutive patients (mean age 62 ± 13, 68% men)
with first acute STEMI were prospectively enrolled in the study. CRP levels
were measured within 24 hours of symptoms onset by a highly-sensitive as-
say. Infarct size was assessed by peak creatine kinase (OK) levels and two-
dimensional echocardiographic examination performed on day 2 or 3. The pa-
tients were divided into 2 groups according to their CRP levels.
Results: Patients with elevated CRP levels (>3.4 mg/dL) had more anterior
infarcts, larger infarct size, worse left ventricular systolic function, higher wall
motion score index, and worse Killip classification. In addition, in-hospital mor-
tality was significantly higher in patients with elevated CRP levels (table).

Va riab le CRP<3.4 mg/dL (n=72) C R P>3.4 mg/dL (n=27) P value

Age, y (mean±SD) 59 ± 12 69 t 11 0.05
Men (%) 53 (73) 17 (63) NS
Anterior MI (%) 29(40) 17(63) <0.001
Killip 3-4 (%) 3(4) 12)44) <0.001
Reperfusion therapy (%) 50(70) 18)66) NS
PeakCK(UA) 1792±214 3152±491 0.004
LV systolic function
Moderately reduced (%) 9)12) 10)37) 0.005
Severely reduced (%) 3 (4) 6 (22) 0.005
WMS index 1.51±0.3 1.78 ± 0.3 <0.001
In-hospital mortality (%) 1 (1) 5(19) 0.002

Ml=myocardial infarction, CK=creatine kinase, WMS= wall motion score

Conclusion: In patients with STEMI, CRP levels on admission correlate with
infarct size, reduction in left ventricular systolic function, the development of
clinical heart failure, and with increased in-hospital mortality.

P2375 B-type and atrial natriuretic peptide in acute
myocardial infarction — impact of left ventricular
function and systemic inflammatory response

R. Witthaut, D. Stoevesandt, R. Prondzinsky, I. Stabenow, K. Werdan.
Klinikum Kroellwitz, Med.Klinik Ill, Halle, Germany

Background: Elevated plasma levels of interleukin-6 (IL-6), B-type (BNP) and
atrial natriuretic peptide (ANP) are associated with an increased risk for re-
current non-fatal myocardial infarction or fatal cardiovascular event in patients
with acute myocardial infarction (MI). Volume expansion or pressure overload
have been postulated to be responsible for BNP and ANP secretion in MI. Also
members of the interleukin-6 family are able to induce ANP expression and se-
cretion. The purpose of this study was to assess whether the natriuretic peptide
system in MI is activated in response to impaired left ventricular (LV) systolic
function and systemic inflammation in MI.
Methods: In a prospective study, 45 consecutive patients presenting with
MI (age 58±3 years, mean±SD) undergoing emergency angioplasty (PTCA)
and 20 patients who underwent elective angioplasty (controls, age 57±4
years)were enrolled. The study design allows for a discrimination of procedu-
ral effects from MI sequelae. Plasma-BNP and -ANP was analysed for up to 7
days post MI. White blood cells (WBC)were counted. IL-6, C-reactive protein
(CRP)and fibrinogen (FN) gave evidence of systemic inflammation. Creatine
kinase (OK-MB) and troponin I (T) detected myocardial injury. Left ventricular
systolic function (LVEF) were determined by levokardiography in standard pro-
jections (LAO 30°, RAO 60°) and left ventricular enddiastolic pressure (LVEDP)
was measured.
Results: Compared to controls, BNP (p<0.05) and ANP (p<0.01) were in-
creased in MI pre coronary intervention. BNP was negatively correlated to
LVEF at any time point (p<0.05). ANP rose correlated to LVEDP (p<0.05) 4
h following PTCA (p<0.01) and went down to baseline by 24 hours. This in-
crease of ANP was paralleled by a rise of IL-6. IL-6 was positively correlated
with WBC (p<0.05), CK-MB (p<0.05) and T (p<0.05). While IL-6 went down to
baseline by 48 hours, ANP rose again (p<0.05 vs baseline). This second peak
of ANP showed a positive correlation to CRP and FN (both p<0.01), while there
was no significant correlation between ANP and LVEDP or LVEF.
Conclusion: BNP levels measured in patients presenting with MI are related
to the degree of impaired LV systolic function. The delayed increase of ANP
independent of procedural effects suggest a modulation of this hormone by
IL-6 in MI.

P2376 Infarct size-dependent elevation of matrix
metalloproteinase 9 in the early phase of myocardial
infarction

J.J. Kaden', I. Kugler 2 , P. Gaudron 2 , C. Liebetrau', C.E. Dempfle',
M. Borggrefe 1 . t University Hospital of Mannheim, 1st Department of
Medicine, Mannheim, Germany; 2Krankenhaus St. Georg, Department of
Cardiology, Bad Pyrmont, Germany

Background: Acute myocardial infarction (MI) leads to an early inflammatory
response in the myocardium that enhances tissue repair. Recent animal stud-
ies have proposed that the matrix metalloproteinases MMP-2 and MMP-9, two
enzymes capable of degrading damaged extracellular matrix, are involved in
this process. The role of MMP-2 and MMP-9 during myocardial infarction in
humans is not known.
Methods: In a prospective study, 20 patients (pts) with proven acute MI un-
derwent coronary angiography and thrombolysis (n=7) or transluminal angio-
plasty (n=13) within 6 hours after onset of symptoms. Coronary angiography
after 1 week showed successful reperfusion in all pts. MI size was deter-
mined as percentage of the akinetic/dyskinetic segment of the LV circumfer-
ence by levocardiography (ADS) after 1 week. Patients were grouped as large
MI (ADS>25%) and moderate MI (ADS<or=25%). The plasma concentrations
of MMP-2, MMP-9, and the endogenous tissue inhibitor of metalloproteinases
(TIMP)-1 were determined by enzyme immunoassay on admission and after 24
hours, 48 hours, 1 week, 4 weeks, 3 months, and 6 months.
Results: MI size groups were equal in age, gender, MI localisation, and
reperfusion method. MMP-2 levels remained unchanged over time in both
groups. On admission, the concentration of MMP-9 was elevated significantly
in large MI compared to moderate MI (195±190 ng/ml vs 78±63 ng/ml,
mean±standard deviation, P<0.01, t-test), and returned to baseline (large
MI: 18±16 ng/ml, moderate MI: 16±17 ng/ml) by 1 week after MI (P<0.05,
ANOVA). The plasma concentrations of TIMP-1 were elevated in large MI,
and remained unchanged over time. The MMP-9/TIMP-1 ratio was significantly
increased on admission in both size groups (large MI: 0,24±0,24, moderate
MI: 0,17±0,16) and returned to baseline (large MI: 0,05±0,03, moderate MI:
0,06±0,06) by 48 hours (P<0.05 for both groups, ANOVA).
Conclusion: This study shows a transient elevation of MMP-9 plasma concen-
tration during acute MI that is dependent on MI size and returns to baseline
by 1 week. Also, the MMP-9/TIMP-1 ratio is elevated in acute MI suggesting an
increased enzymatic activity of MMP-9. These data suggest a pathophysiologic
role of MMP-9 during the early phase of acute MI.

P2377 Heat shock protein 60 homologues in unstable angina
atheroma — correlation with markers of inflammation
and apoptosis

R. Andrie 1 , P. Braun 2 , B. Luderitz t, G. Bauriedel 1 . ti of Bonn, Med.
Univ. Klinik and Poliklinik II, Bonn, Germany; 2Heart Center, Duisburg,
Germany

Background: Recent studies provide evidence that infection, inflammation, im-
munological reactions and apoptotic events play an important role in the acu-
ity/progression of atherosclerosis. In this respect, a chronic persistent Chlamy-
dia pneumoniae infection, indicated by the presence of chlamydial heat shock
protein 60 (cHSP 60), endogeneous human (h) HSP 60, that serves as a target
for autoimmune reactions, C-reactjve protein (CRP), a systemic inflammatory
marker with predictive significance, and caspase 3, a cell death effector, are
focused.
Methods: Coronary atherectomy specimens retrieved from 30 primary target
lesions of patients with unstable angina (UA; n=15) or stable angina (SA; n=1 5)
were assessed immunohistochemically for the presence of cHSP 60, hHSP 60,
CRP and caspase 3. These data were correlated with plaque morphology and
assessed for prevalence in either UA or SA lesion group.
Results: Coronary plaques revealed immunoreactive cHSP 60 in 64%, hHSP
60 in 80%, CRP in 58% and caspase 3 in 89% of the lesions vs. none of
20 undiseased control samples. Intimal predilection sites were regions with
macrophages/foam cell accumulation, inflammatory infiltrates and sparse cel-
lularity. Mean expressions were 6.6% for cHSP 60, 6.5% for hHSP 60, 1.8% for
CRP and 7.8% for caspase 3. As the central finding of the present study, the
expression of all four proteins was significantly (p<0.05) higher in UA lesions
compared to SA lesions (8.7% vs. 3.0%, 8.7% vs. 2.0%, 2.3% vs. 1.1%, 10.8%
vs. 3.7%). Moreover, we found positive correlations between cHSP 60/hHSP 60
(r=0.44; p<0.01), cHSP 60/caspase 3 (r=0.43; p<0.01), hHSP 60/CRP (r=0.45;
p<0.01), hHSP 60/caspase 3 (r=0.69; p<0.01) and CRP/caspase 3 (r=0.46;
p<0.01). Interestingly, some correlations were observed only in the UA and
not SA subgroup: cHSP/hHSP 60 (r=0.35; p<0.05), hHSP 60/CRP (r=0.34;
p<0.05) and hHSP 60/caspase 3 (r=0.64; p<0.01).
Conclusions: cHSP 60, hHSP 60, CRP and caspase 3 are partially colocal-
ized within coronary primary atheroma, the most in lesions associated with UA.
Thus, our data suggest a role of all four proteins as intimal determinants impli-
cated in human coronary plaque instability.
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P2378 Diagnostic implications of elevated brain natriuretic
peptide levels in patients with non-ST-segment
elevation myocardial infarction

H. Kriatselis, S. Helbig, K. Gohl, T. Falke, M. Gottwik. Klinikum Nurnberg Sud,
Med. KIink 118/Kardiologie, Nurnberg, Germany

Background: Brain natriuretic peptide (BNP) reflects both ventricular stretch
and neurohumoral activation and is a reliable biochemical marker in patients
with heart failure, correlating strongly with haemodynamic parameters and clin-
ical signs. The diagnostic and prognostic value of BNP in patients with non-ST
elevation myocardial infarction (NSTEMI) is not known.
Methods: 98 patients (age 63 ±20 yrs, 38 females) with NSTEMI were in-
cluded according to the following criteria: i. angina pectoris in the last 48 h, ii.
ST-segment depression (>0.5mm) and/or negative T-waves in at least 3 leads
on surface ECG, iii. positive troponin T (>0.1 ng/ml). BNP was measured with
a point-of-care device at hospital admission. All patients underwent coronary
angiography within 72 h and angioplasty was performed as indicated.
Results: A mean time of 8±6 hours elapsed between beginning of angina and
BNP measurement. BNP levels ranged between 5-1256 pg/ml with a mean
value of 127 f 196 pg/m[. BNP levels correlated moderately with left ven-
tricular ejection fraction (r= -0.36, p=0.01). In 58 patients BNP exceeded 80
pg/ml. 52 of these patients (89%) had at least one haemodynamic significant
(>70%) stenosis of the left anterior descending artery (LAD) and/or right coro-
nary artery (RCA) or 3 vessel coronary artery disease (CAD). Among 40 pa-
tients with BNP<80 pg/ml only 10 patients (25%) were found to have significant
LAD/RCA stenosis or 3 vessel CAD. A strong association existed between BNP
level and Killip-class (table).

Killip class I II III IV

BNP> 80 pg/ml 19 18 15 6
BNP< 80 pg/ml 33 7 0 0

BNP levels and Killip class

Conclusion: In patients with NSTEMI high levels of BNP (>80 pg/ml) associate
strongly with haemodynamic significant stenosis of LAD/RCA or 3 vessel CAD
and signs of left ventricular dysfunction.

P2379 Inflammatory markers correlate with coronary lesion
morphology in patients with unstable angina

C. Heeschen 1 , M.J. van den Brandt, C.W. Hamm 3 , E. Boersma 2 ,

M.L. Simoons 2 on behalf of the CAPTURE study. t Molecular Cardiology,
Frankfurt, Germany; 2Erasmus University, Thoraxcenter, Rotterdam,
Netherlands; 3Kerckhoff Heart Clinic, Div. of Cardiology, Bad Nauheim,
Germany

Increasing evidence suggests that atherosclerosis is an inflammatory dis-
ease and that elevated inflammatory markers predict the risk for cardiovas-
cular events. We sought to assess the relation between inflammatory markers
and angiographic features of target coronary lesions in patients with unstable
angina enrolled in the CAPTURE trial (n=853). Angiograms were evaluated by
a blinded Angiographic Committee.
Results: At baseline, neopterin levels > 10 nmol/L were found in 47.3% and
CRP levels > 15 mg/L were found in 41.4% of the patients. There was no
correlation between neopterin and CRP concentrations (r=0.12; P=0.21). Both
neopterin and CRP did not predict the presence of thrombus formation and TIMI
flow at baseline. However, we observed a significant correlation between com-
plex lesion characteristics and inflammatory marker concentrations (neopterin:
r=0.85; P<0.0001; CRP: r=0.64; P<0.001). Multivariate analysis including tro-
ponin T measurements demonstrated that only neopterin was independently
associated with complex lesion characteristics (P<0.001), PCI-related com-
plications (P=0.003), and patients' short-term prognosis (death or MI at 30-
day follow-up; P=0.002). At discharge, neopterin was elevated in 52.5% with
a significant difference between the abciximab and the placebo group (40.3%
vs. 64.7%; P<0.001). Patients with discharge neopterin concentrations < 10.0
nmol/L had a more favorable prognosis (adjusted hazard ratio 0.73 [95%Cl
0.58-0.95] whereas discharge CRP levels < 15 mg/L did not predict a better
outcome (adjusted hazard ratio 0.98 [95%CI 0.58-1.50].
Conclusions: Serum concentrations of neopterin and CRP, respectively, were
associated with the presence of complex target lesion characteristics in pa-
tients with unstable angina. Neopterin, a marker for macrophage activity, was
the more powerful predictor of patients' short-term risk and neopterin levels
were reduced by abciximab treatment. Our findings suggest that neopterin may
be regarded as a novel marker of plaque instabiliy.

P2380 Strong and independent association between serum
interleukin 1 receptor antagonist and future
cardiovascular events

E. Lubos' , H.J. Rupprecht' , S. Blankenberg' , C. Bickel', L. Tiret 2 , J. Meyer'
on behalf of AtheroGene Group. 'Johannes Gutenberg-Universitat,
Department of Medicine 11, Mainz, Germany; 2 lnstitute for Cardiovascular
Genetics, INSERM U525, Paris, France

Background: Inflammatory mechanisms play a crucial role in the development
and progression of atherosclerosis and plaque vulnerability. C-recactive pro-
tein (hs-CRP) is being discussed as a marker of future cardiac events. Inter-
leukin (IL)-1 as a central cytokine is responsible for activiation of a variety of
proatherogenic features andacute phase responses. We evaluated the impact
of IL-1 receptor antagonist (ra) on future cardiovascular events in patients (pts)
with coronary artery disease (CAD).
Methods: In 1339 pts with documented CAD inflammatory markers such as
hs-CRP [mg/I], fibrinogen [mg/dl], and IL-1 ra [pg/ml] were determined. 1336
pts (99.9%) had a follow up (f/u) after 4.1 (maximum 5.2) years.
Results: During the f/u 103 pts died because fo cardiac reasons, 51 pts suf-
fered from non-fatal myocardial infarction (MI). Univariate predictors (p<0.05)
for the combined endpoint were age, diabetes, HDL-cholesterol, statin treat-
ment, interventional strategy, ejection fraction as well as serum level of hs-CRP
and fibrinogen. The relative risk (RR) for increasing IL-1 ra per quartile was 1.3
(95%C[ 1.1-1.6) in a fully adjusted model (for adjustment see Table). hs-CRP
and fibrinogen lost their predictive impact after inclusion of IL-1 ra in the multi-
variate model.
Risk Ratios Acording to IL-1 ra

01	 02	 03	 04

range [pg/ml] <167.9	 167.9 - 300.1 >300.1 - 505.2 >505.2
% cv event 5.4	 11.0 12.7 17.1
Relative Risk 1	 2.4 2.4 2.7
95% Cl -	 1.7-4.7 1.2-4.6 1.4-5.2
P value -	 0.008 0.01 0.004

Adjusted for age, sex, bmi, classical risk factors, clinical (acute coronary syncrome, history
of MI, extent of vessel disease, ejection fraction) and therapeutical (statin, betablocker, and
interventional therapy) features.

Conclusion: IL-Ira is a strong and independent predictor of future cv events
in documented CAD. Most interestingly, in this large prospective cohort of CAD
pts IL-1 ra appears superior to hs-CRP and fibrinogen.

P2381 L-arginine attenuates lymphocyte activation and
anti-oxidized LDL antibody levels in unstable angina

H.I. Miller, J. George, S. BenShmuel, I. Hertz, L. Heifets, S. Israelov,
V. Deutch, G. Keren. Tel-Aviv Medical Center, Tel-Aviv, Israel

Background: Pts with acute coronary syndromes (ACS) exhibit evidence of
peripheral T lymphocyte activation, elevated acute phase proteins and en-
hanced oxidative stress. L-arginine (Arg), a NO donor, ameliorates experimen-
tal atherosclerosis and restenosis as well as endothelial dysfunction. We stud-
ied the effect of Arg on lymphocyte activation and anti-oxLDL antibodies in pts
with unstable angina (UA) undergoing PCI with stent placement.
Methods: Pts with UA were randomized to treatment with Arg (10 gm/daily;
n=1 3) or none (n=1 6) for 1 month starting on day of stent deployment. Lympho-
cyte activation was assayed by FACS employing double staining with a common
lymphocyte marker (CD3) and an activation marker HLA-DR, on the day of the
procedure and 1 mth later. Anti-oxLDL antibodies were assayed by ELISA.
Results: Patients with unstable angina not receiving L-arginine exhibited a 43%
rise in the percentage of activated peripheral T lymphocytes 1 month after stent
deployment. Patients treated with Arg exhibited a fall in the fraction of periph-
eral lymphocytes bearing the activation marker. Antibodies to oxLDL rose sig-
nificantly between baseline and 1 month follow up. Arg treatment significantly
attenuated the rise in anti-oxLDL antibody levels.

Conclusion: Arg attenuates the systemic rise in peripheral lymphocyte activa-
tion and oxidative stress markers induced by vessel wall injury following PCI.
These effects may contribute to a favorable effect of the drug in pts with ACS
undergoing PCI.
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P2382 Clinical significance of matrix metalloproteinases
activity in acute myocardial infarction patients

D. Papadopoulos' , K.I Kapetanios 2 , E.V Economoy 2 , P.K Toutouzas 2 .

I Laiko, Cardiology, Athens, Greece; 2 University of Athens, Cardiology Athens
Medical School, Grecce, Greece

Matrix Metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) are key
enzymes in myocardial fibrillar collagen degradation. We investigate the effect
of increased MMP-1 and their TIMP-1 activation on the left ventricular (LV)
remodeling in-patients (pts) with acute myocardial infarction (AMI).
Methods: We measured MMP-1 and TIMP-1 plasma levels in 24 pts (mean
age 58,46±13,9yrs) with first attack of AMI and classified in two groups. Pts
with a third Heart Sound (S3) Ejection Fraction (EF)<45% and End Diastolic
Diameter (EDD) of LV.>47,5mm were included in group A. In group B were
pts without S3 with EF>45%and EDD<47,5mm. Plasma blood samples were
collected at the time of admission in the hospital (0h) as well as, 3h, 6h, 9h,
12h, 18h, 24h, 36h, 48h, 3days, 4d, 5d, 7d, 15d,30d, thereafter and measured
by relevant ELISA kits. All patients did not have previous history of any other
disease. For statistical analysis ANOVA rp.m.a and unpaired t-test was used.
Data are expressed as mean values SEM in ng/ml. p<0,05 was considered
statistically significant.
Results a) The mean blood values of MMP-1 were found higher in-group (A)
average by 30% for total time points compared to mean blood values of MMP-1
in-group (B). Additionally on several time points mean blood values difference
of MMP-1 between the two groups were statistically significant 0,005<p<0,008
b). The mean blood values of TIMP-1 in-group (A) were higher in average by
10% for total time points compared to mean values of group (B).
Conclusions: Thus the degree of collagenolysis in pts with AMI expressed by
higher MMP-1 and lower TIMP-1 may be related to the infarct expansion and
to late process of post-MI remodeling.

P2383 Circulating matrix metalloproteinase 2 and tissue
inhibitor of metalloproteinases 1 after severe and
minor acute myocardial infarction

E.V. Economou, C.P. Pitsavos, A. Masourou, A. Zervoudaki, M.G. Toutouza,
K.I. Kapetanios, C.I. Stefanadis, P.K. Toutouzas. University of Athens,
Hippokration Hospital, Dept. of Cardiology, Athens, Greece

Background: Acute myocardial infarction (AMI) induces upregulation of vas-
cular remodeling mechanisms subserving angiogenesis. Matrix metallopro-
teinase 2 (MMP-2) which promotes angiogenesis by new basement membrane
deposition, as well as tissue inhibitor of metalloproteinases 1 (TIMP-1) which
inhibits angiogenesis by inhibiting matrix formation, both regulate angiogen-
esis. Aim of this study was to compare the time-dependent alterations of both
MMP-2 and TIMP-1 in a thirty day assessment following severe and minor AMP.
Methods: In 29 patients (pts) with first attack of AMI, no evidence of any other
disease, divided in 2 age- and sex-matched groups, group A: pts with severe
AMI, large infarct size, ejection fraction <45% and subsequent heart failure and
group B: pts with minor AMI, ejection fraction >45% and normal LV function,
plasma levels of MMP-2 and TIMP-1 were determined on hospital admission
[mean latency from the onset of chest pain: 2±1 hours (h)] before thrombolysis
(0h) and subsequently 3h, 6h, 9h, 12h, 18h, 24h, 36h, 48h, 72h, 4 days (d),
5d, 7d, 15d and 30d and compared to respective values of 20 age- and sex-
matched healthy controls (HS).
Results: In group A, at Oh, MMP-2 and TIMP-1 levels were lower than those
of HS (MMP-2: 603±43 vs 885±40 ng/mL, p=0.02 and TIMP-1: 582±74
vs 710±24 ng/mL, p<0.04). MMP-2 levels negatively peaked twice, at 24h
(511±41 ng/mL) and on 5d (524±45 ng/mL) (in both cases p<0.05 compared
to the respective values at Oh). TIMP-1 levels increased sharply at 6h (780±40
ng/mL), peaked at 36h (763±46 ng/mL) (in both cases p<0.001 in compar-
ison to the respective levels at Oh) and declined to normal values, reaching
them on 5d (672±37 ng/mL). In group B, at Oh, MMP-2 and TIMP-1 levels
were also lower than those of HS (790±68 vs 885±40 ng/mL, p<0.02 and
TIMP-1: 471±89 vs 710±24 ng/mL, p<0.01). MMP-2 levels negatively peaked
twice, at 6h (489±29 ng/mL) and on 5d (464±63 ng/mL) (in both cases p<0.05
compared to the respective values at Oh). TIMP-1 levels gradually increased,
peaked on 5d (928±26 ng/mL) (p<0.02 in comparison to the respective levels
at Oh) and sharply declined thereafter to normal values, reaching them on 15d
(719±60 ng/mL)
Conclusions: Later alterations in MMP-2 levels and earlier elevation in TIMP-
1 levels, observed in severe AMI, compared to those observed in minor AMI,
may reflect delayed extracellular matrix-associated angiogenesis. Since this
process is vital to initiate wound healing and could limit tissue damage, such a
delayed angiogenesis may reduce myocardial salvage in the border zone after
a severe AMI.

P2384 The clinical significance of circulating levels of
granulocyte/macrophage-colony stimulating factor in
acute myocardial infarction patients

K.I Kapetanios, C.E Pitsavos, S. Kastelanos, G.P. Vyssoulis,
D.B. Panagiotakos, M.G. Toutouza, C.I. Stefanadis, P.K. Toutouzas. Univ. of
Athens Medical School, Cardiology Dept.,, Athens, Greece

Despite recent advances in our understanding of ischemia-induced angiogenic
process, the occurrence of vasculogenesis, i.e. the in situ formation of blood
vessels from circulating endothelial progenitor cells or hemangioblasts, due to
ischemia, remains an unsettled issue. Therefore, we investigated the role of
granulocyte/macrophage- colony stimulating factor (GM-CSF), a hemopoietic
agent with vasculogenic properties, in acute myocardial infarction (AMI) pa-
tients.
Methods: 29 pts with first attack of AMI admitted and thrombolysed during the
acute phase,and no previous history of any other disease, were examined for
plasma levels of GM-CSF, measured by ELISA, and compared to correspond-
ing levels of 20 normal controls (NC) with mean values:3,1 ± 0,28 pg/ml.
All pts were divided in 2 sex and age-matched groups. Group A: 15 pts with
minor AMI, EF>45% and no subsequent LV dysfunction. Group B: 14 pts with
large infarct size, EF<45% and residual heart failure.Plasma samples were
collected at the time of hospital admission (0 hours) and 3h, 6h, 9h, 12h, 18h,
24h, 36h, 48h, 3 days, 4d, 5d, 7d, 15d and 30d thereafter.
Results: Data is expressed as mean values±SEM in pg/ml. For the statistical
analysis the Wilcoxon test was used with a statistical significance of p<0,05
compared to corresponding values of: a) NC(*), b) the relevant lowest plasma
value at 24h(°). Group A exhibited a slight non significant GM-CSF increase
(3,92±0,83) on admission, followed by a gradual decrease reaching the lowest
plasma value at 24h (2,87±0,42) which is reversed leading to a late significant
peak at 5 days (10,72±1,93' 0 ). In contrast, group B developed a significant
initial peak (8,56±1,44'0 ) succeeded by a gradual decrease reaching a nadir at
24h (2,98±0,32) followed by a slight non significant peak at 7 days (4,08±1,25).
Conclusions: Both groups developed high initial GM-CSF levels but only in
group B this increase was significant compared to NC and the lowest plasma
value at 24h. This early increase in group B may account for macrophage re-
cruitment leading to macrophage- induced LV dysfunction in the early post- AMI
period and is later reversed in both groups. A late GM-CSF rebound at 5d is
significant only in group A probably implying that vasculogenesis is enhanced,
thus preserving LV function and exerting a cardioprotective potential in these
pts, while it remains practically absent in those pts with extensive AMI, thus
resulting in LV decompensation. This study provides an important proof of con-
cept for the key role of GM-CSF in the short-term LV remodeling following AMI.

P2385 Validation of a novel blood test for ischaemia during
percutaneous coronary intervention

I.F. Purcell', A. GommaI, K. Bainbridge 2 , D. Gaze 2 , K. Fox', P. Collinson 2 .

' Royal Brompton Hospital, Department of Cardiology, London, United
Kingdom; 2St George's Hospital, Clinical Chemistry, London, United Kingdom

Introduction: N terminal modification of albumin has been proposed as a bio-
chemical test for the detection of ischaemia which can be used in combination
with myocyte necrosis markers such as troponins. Validation of this test is diffi-
cult as there is no gold standard for ischaemia and animal models are of limited
value.
Objective: We have examined changes in N terminal albumin, as-
sessed by the ischaemia modified albumin (IMA) test in patients with induced
ischaemia during percutaneous coronary intervention (PCI).
Methods: 60 patients with stable angina undergoing PCI with elective stent-
ing (48 male, age range 38-76, median 57 years) and 28 controls with stable
angina undergoing diagnostic coronary angiography (21 male, age range 38-
81, median 58 years) were studied. Blood samples were taken pre-procedure,
immediately post procedure, at 6 hours post procedure and 24 hours post pro-
cedure. Serum was separated and stored frozen at -80°C prior to analysis.
Samples were defrosted and analysed for N terminal albumin content by cobalt
binding (IMA test, Ischaemia Technologies) and for cardiac troponin I (cTnl)
by a reformulated sensitive technique (ACCESS Accu cTnl, Beckman-Coulter).
Baseline values were compared with post procedure, 6 hour and 24 hour values
(Wilcoxon).
Results: There was no difference in IMA value at baseline between the PCI
group and control (angiography only) group. In the immediate post proce-
dure samples, values were slightly elevated in the control group (P=0.04) but
markedly elevated in the PCI group (P=0.0002)compared with baseline. At 6
hours, the elevation remained significant in the PCI group (P=0.004). IMA val-
ues returned to baseline 24 hours following PCI. This pattern was observed
even in patients without any evidence of pen-procedural myocyte necrosis in-
dicated by undetectable cTnI at 24 hours. PCI to the left anterior descending
artery (LAD) produced a significantly larger immediate rise in IMA than circum-
flex or right coronary artery PCI (P=0.01). This result may reflect the greater
myocardial mass subtended by the LAD.
Conclusion: Myocardial ischaemia induced by PCI can be detected by the IMA
test.
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P2386 Implementation of diagnoses and outcome by chest
pain unit management in the emergency department
of Florence

A. Conti', B. Paladini 2 , M. Zanobetti 2 , L. Di Felice 3 , S. Grifoni 3 , G. Bini 3 ,

C. Francois 3 , G. Berni 3 . ( Chest Pain Unit, Emergency Department, Florence,
Italy; 2 Careggi Hospital, Chest Pain Unit Florence, Italy; 3 Careggi Hospital,
Emergency Department, Florence, Italy

Background: Chest Pain Unit (CPU)-management is a valuable tool for recog-
nizing patients (pts) with chest pain (CP) at "high-intermediate-risk" from those
at "low-risk" of cardiac events (CE). However, in welfare health systems, the
feasibility and potential benefits of such management in the Emergency Depart-
ment (ED) require further investigation. Methods and Results. A total of 13,762
consecutive pts with CP were screened during 1998-2000. "High-intermediate-
risk" pts (n=9,335) were triaged as follows: 2,420 pts with acute myocardial
infarction (25,9%; 10.6% in-hospital mortality), 3,764 pts with unstable angina
(40,3%; 1.1% mortality), 129 pts with aortic arch dissection (1.4%, 23,3% mor-
tality), and 408 pts with pulmonary embolism (4,4%; 27,6% mortality); moreover
268 pts had pneumothorax (2,9%; 1,1% mortality); 90 pts had acute pericardi-
tis (1.0%; no deaths); and 2,256 pts showed chronic coronary artery disease
(CAD) associated to other conditions of clinical instability (24,2%; 5,2 mortal-
ity). "Low-risk" pts (n=4,427) were triaged as follows: 885 pts (20%) were rec-
ognized as having CAD (1.1% mortality) by observation and/or serial ECG or
stress-tests in CPU; 2,672 pts (60%) were discharged <6 hours after a nega-
tive first-line evaluation, including ECG, troponins and echocardiogram (echo),
(0.2% no fatal CAD at 6 month follow-up); 870 pts (20%) were discharged <24
hours after further negative investigation, including serial ECG, echo, myocar-
dial scintigraphy, exercise tolerance test; none of these pts had fatal/non fa-
tal CAD at follow-up. Among these low-risk pts in whom CAD was excluded,
52% were diagnosed as having anxiety or gastroesophageal disorders as fol-
lows: 27% had active gastroesophageal disorders (17% peptic ulcer and 10%
esophageal reflux or spasm), and 25% had anxiety (9% panic). Conclusions.
An effective screening program with an observation area (CPU) inside the ED
was successfully implemented in a public health environment and contributed
significantly to reduce admissions (80% early discharge from the CPU-ED), and
in "low-risk" pts, to recognize CAD in 20% of pts avoiding inadvertent discharge.
Moreover, in one half of "low-risk" pts CPU management allowed recognition of
alternative causes of chest pain.

P2387 Early risk stratification in ST-segment elevation
myocardial infarction with admission troponin T and
ST-segment resolution

E. Bjorklund', B. Lindahl 2 , T. Jernberg 2 , P. Johansson 3 , A.M. Svensson 3 ,

M. Dellborg 3 , P. Venge°, L.Wallentin 2 .'Kardiologkliniken, Uppsala, Sweden;
2 Uppsala University Hospital, Dept. of Cardiology, Uppsala, Sweden;
3 Sahlgrenska University Hospital/Ostra, Clinical Experimental Research Lab.,
Gothenburg, Sweden; ° Uppsala University Hospital, Dept of Clinical
Chemistry, Uppsala, Sweden

The prognostic value of admission troponin T (tnT) levels and the resolution of
the ST-segment elevation in ST-elevation myocardial infarction (STEMI) is well
established. However, the combination of these two early available markers for
predicting risk has not been evaluated. The aim of this study was to evaluate
the combination of admission tnT and ST-segment resolution (ST res.) for early
risk stratification in STEMI patients treated with thrombolysis.
Methods: Plasma-tnT was determined on admission with the third gen. assay
on an Elecsys in 881 patients with STEMI from the Assent 2 and Assent plus
studies. ST-segment monitoring for analysis of ST res. was performed in 752
patients from the same studies. 516 patients had both admission tnT and ST-
segment monitoring. All patients were followed for one month regarding mortal-
ity. We used a prospectively defined cut-off value of tnT of <0.1 µg/L or >=0.1
µg/L. For ST res., <50% or >=50% measured after 60 minutes was used as
cut-off.
Combining these two markers a profound difference in risk (R.R. 22.7, 95%Cl
3.0-174.2) was observed between the high (tnT >=0.1 pg/L and ST res.<50%)
and low (tnT<0.1 µg/L and ST res. >=50%) risk groups.
Results:

Results:	 tnT	 ST res.

<0.1ug/L >0.1ug/L p-value	 ?50% <50%	 p-value
n=400 n=116 n=215 n=301

Death 30 days	 2.0% 9.5% <0.001	 0.9% 5.6%	 0.005

Death 30 days tnT<O.l ug/L tnT >0.1 ug/L p-value
ST res.?50 % 0.6% (n=177) 2.6% (n=38) for trend
ST res. <50 % 3.1% (n=223) 12.8% (n=78) <0.001

Conclusion: Especially elevated tnT (>=0.1 wg/L), but also no ST res. (<50%),
were associated with an increased 30 day mortality. ST res. (>=50%) identified
a large low risk group of patients. The combination of these two markers gave
additive early information about prognosis and further improved the risk strati-
fication.

P2388 Prognosis in patients with troponin positive acute
coronary syndrome without electrocardiographic
abnormalities

G A. Large', D. Gray 2 , J R. Hampton 2 . ' University Hospital Nottingham,
Department of Cardiovascular Medicine, Nottingham, United Kingdom;
2 University Hospital Nottingham, Department of Cardiovascular Medicine,
Nottingham, United Kingdom

Background: Prognosis in unstable angina (UA) and myocardial infarction (MI)
correlates well with the extent of cardiac troponin release into peripheral blood
in the hours and days following hospital admission. This is additive to the prog-
nostic information available from electrocardiography (ECG). Little is known
about the significance or otherwise of troponin positivity in the context of normal
electrocardiographic appearances. We performed a prospective, observational,
outcome study of patients admitted to our hospital with chest pain associated
with an elevation in serum cardiac troponin I but normal ECG5.
Methods: All cases of admission to our acute cardiac and coronary care units
over a 1-year period because of suspected MI or UA were identified and fol-
lowed for the course of their admission. The only inclusion criterion for fur-
ther follow-up was an elevation of serum troponin during hospital stay. Patients
whose ECG5 were abnormal and who had been enrolled previously were ex-
cluded.
Results: Out of 2098 patients screened, 102 (4.9%) satisfied the study entry
criteria. The 30-day mortality and non-fatal MI rates were 1.0% and 2.0% re-
spectively. At one year, these had increased to 3.0% and 3.0%. All 3 deaths at
one year were from non-cardiac causes.
Conclusion: In this relatively small study population, troponin positivity, in pa-
tients admitted with suspected UA or MI, in the presence of normal serial ECG5
was not associated with adverse cardiovascular outcome. Larger studies are
warranted.

P2389 Markers of myocardial injury following coronary
artery bypass surgery

R. Kovacevic', N. Majkic-Singh 2 , S. lgnjatovic 2 , P. Otasevic 3 , R. Obrenovic 2 ,

I. Jovanovic 4 . 1 Dedinje Cardiovascular Institute, Biochemistry Lab, Belgrade,
Yugoslavia; -'Clinical Center of Serbia, Clinical Lab, Belgrade, Yugoslavia;
3Dedinje Cardiovascular Institute, Cardiovascular Research Center, Belgrade,
Yugoslavia; IChildren's Hospital, Department of cardiology, Belgrade,
Yugoslavia

Aim: To assess the clinical significance of serum cardiac troponinT (cTnT)
assay in detection of perioperative myocardial infarction (PMI) after coronary
artery bypass grafting (CABG).
Methods: The clinical utility of cTnT was compared to that of total CK, CKMB
mass, CKMB activity and myoglobin. Serial venous blood samples were ob-
tained before surgery and 4, 8, 16, 24, 48 and 72 hours after aortic unclamping
(AU) in 42 patients who underwent CABG. We had 6 PMI patients, 24 pa-
tients with minor myocardial damage (MMD) and 12 without ischemic myocar-
dial changes (no IMC).
Results: In discriminating no IMC from PMI, diagnostic sensitivity, specificity
and predictive values of cTnT was superior to that of CKMB mass, CKMB ac-
tivity, myoglobin and total CK during 72 hours after AU. However, in discrimi-
nating MMD from PMI the diagnostic performances for CKMB mass and CKMB
activity was superior to that of cTnT during first 24 hours. After 24 hours diag-
nostic performances for cTnT was improved, but began to decline for CKMB
isoenzymes. Discriminator power of myoglobin measurements was lower than
that of cTnT and CKMB mass.
Conclusions: Our results indicate that the troponin T is an accurate marker
for detection and monitoring of perioperative myocardial damage, especially 24
hours after AU.
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P2390 Short-term outcome and its predictors in patients
with acute chest pain and normal troponin I levels

J. Sanchis, V. Bodi, A. Llacer, A. Rosello, E. Plancha, J. Nunez, L. Facile,
FJ. Chorro. University Clinic Hospital, Cardiology, Valencia, Spain

Background: The benign prognosis of patients with acute chest pain and nor-
mal Troponin levels is controversial.
Method: The study group consisted of 301 consecutive patients evaluated in
the emergency room for acute chest pain with normal troponin I levels (deter-
mined upon arrival, and 8 and 12 hours after pain onset). Clinical (chest pain
score and risk factors) and ECG data were collected. Sixty-eight patients were
discharged early (<24h) after exercise testing and followed-up 10 days later.
Outcomes (recurrent angina (RA), acute myocardial infarction (AMI) and car-
diac death (CD)) were recorded in all patients during hospital admission or on
an ambulatory basis in patients discharged early.
Results: Cardiac ischemia (abnormal exercise testing or angiogram) was seen
in 93 (31%) patients, RA in 34 (11%), AMI in 7 (2.3%), CD in 4 (1.3%) and
major events (AMI or CD) in 10 (3.3%). By multivariate analysis, the pre-
dictors of a diagnosis of cardiac ischemia were: male sex (OR=2.7; CI=1.3-
5.6; p=.006), age 3 64 (OR=2.5; CI=1.3-4.9; p=.008), at least 2 concomitant
major risk factors (OR=2.8; CI=1.4-5.4; p=.003), and chest pain score >10
points(OR=3.5;CI=1.8-6.7; p=.0002). RA was associated to insulin-dependent
diabetes (OR=3.5; CI=1.1-12.2; p=.04), coronary by-pass surgery (OR=6.0;
CI=1.5-25; p=.01), chest pain score >10 points (OR=9.9; CI=2.3-44; p=.003)
and ST segmentdepression (OR=3.3; CI=1.3-8.4; p=.01); AMI to insulin-
dependent diabetes (OR=12;CI=2.5-59; p=.008); CD to age >72 (OR=3.1;
CI=2.7-3.7; p=.01); and major events to insulin-dependent diabetes (OR=11.4;
CI=2.9-45; p=.002).
Conclusions: In troponin-negative chest pain, cardiac ischemia can be evi-
denced in at least one-third of patients, and the rate of cardiac events is not
negligible. Clinical and electrocardiographic data should be carefully evaluated
in this population.

P2391 Value of cardiac troponin I as a sole marker of risk in
acute coronary syndromes

J. Ferreira', C. Aguiarz, R. Teles 2 , P. Araujo Goncalves 2 , J. Figueira 2 ,

R. Seabra-Gomes 2 . 1 LINDA-A-VELHA, Portugal; 2Hospital Santa Cruz,
Cardiology, Carnaxide, Portugal

Background: Cardiac-specific troponins (Tn) were shown to be powerful inde-
pendent predictors of future cardiac events in patients (Pts) with non-ST seg-
ment elevation acute coronary syndromes (ACS). Nevertheless, its prognostic
value is sometimes overestimated.
Objective: We sought to evaluate the prognostic value of Tnl, as a sole marker
of prognosis, in Pts with ACS, using the TIMI Risk Score (RS) in Pts with ele-
vated (Tnl Pos) and normal (Tnl Neg) levels of Tnl.
Methods: We studied 433 consecutive Pts admitted to our Coronary Unit with
ACS (mean age 63 ± 11 years, 21 % female). Pts were classified according to
the highest level of Tnl measured during the first 24 h, using the cut-off value
of > 0.1 ng/ml for Tnl Pos. The 7 variables of the TIMI RS were applied at
admission and the study endpoint was the combination of death or myocardial
infarction (MI) at 1 year.
Results: Tnl Pos was found in 239 Pts (55.2%). The incidence of death or MI
at 1 year was 16.7% in Pts with Tnl Pos and 11.3% in Tnl Neg (p=0.053). The
incidence of death or MI at 1 year, according to the TIMI RS in Pts with Tnl Pos
and Neg were as follows:
In Pts with Tnl Pos the incidence of death or MI at 1 year was 8.2% in Pts with
a TIMI RS < or=3 and 20.57% in Pts with a TIMI RS>3 (p<0.05). In Pts with
Tnl Neg the incidence of the study endpoint was 7.6% in Pts with a TIMI RS <
or =3 and 15.7% in Pts with a TIMI RS>3 (p<0.05).

Death or MI according TIMI risk score.

Conclusion: Troponin I should not be relied on as the sole marker for risk strat-
ification in patients with ACS, because either patients with positive or negative
troponin I levels presented a wide range of risk of death or MI at 1 year. In clin-
ical practice, multiple variables should be integrated into a global assessment
of risk.

P2392 The kinetic properties of troponin I release during
small myocardial infarctions

M. Cassin t , F. Macor 1 , E. Cervesato 1 , E. Dell'Armellina 1 , C. Pitzorno 1 ,

F. Antonini Canterin 1 , P. Cappelletti 2 , G.L. Nicolosi 1 . t Cardiology Dept., Italy;
2Clinical Pathology, A.O. S. Maria degli Angeli, Pordenone, Italy

Rationale: Cardiac troponins are nowadays considered the preferred mark-
ers for the diagnosis of myocardial infarction, according to the new definition
(ESC/ACC). The kinetic of their blood release during classical myocardial in-
farctions is characterized by a relatively early appearance after chest pain on-
set and a rather long persistence in the blood (days-weeks). On the contrary,
little information is available on the kinetic properties of the release of these
markers during small or minimal ischaemic damage. This may have clinical im-
pact on the correct planning and timing of marker-based protocols for chest
pain evaluation in the emergency departments.
Methods: According to the methodology approved by the ESC/ACC joining
group, the decisional level for troponin I in our hospital was set at 0.13 ng/ml.
Small myocardial infarctions were defined as those with peak troponin I blood
level between 0.13 and 0.1 ng/ml. The diagnosis for myocardial infarction com-
prised also chest pain characteristics and/or ECG changes according to the
classical WHO criteria.
Results: In the year 2000 troponin I was measured consecutively in 2657 pa-
tients with suspected acute coronary syndrome. This has been confirmed in
760 patients (28.6%). After exclusion of patients with inadequate or incomplete
values of cardiac markers (less than 3 measurements and immediate decrease
values) we evaluated 134 patients, 120 of whom with a peak value less or equal
to 0.1 ng/ml (group A) and 14 with peak values greater than 0.1 ng/ml (group
B). The average time to peak was 7.4(4.1) hours in the group A and 8.8(4.9)
hours in the group B (p=0.01). The normalization time was 18.5(14.5) hours in
group A and 144.9(73.3) hours in group B (p<0.001). In the group A the nor-
malization was achieved after 12 hours in 49 patients (40.8%), after 18 hours
in 42 patients (35%), after 24 hours in 21 patients (17.5%) and after 48 hours
in 8 patients (6.7%).
Conclusions: the kinetic properties of troponin I blood release after myocardial
infarction is variable, particularly in relation to the ischaemic extent. This finding
has to be taken into account in the planning of diagnostic protocols for rapid
triage of patients coming to the emergency department for chest pain

P2393 A multimarker strategy for the risk stratification of
unstable angina using C-reactive protein, troponin T
and myoglobin

O. Bazzino 1 , B.O.T.T.O. F 2 , J.L. Navarro Estrada', J. Fuselli 3 , M.I. Sosa
Liprandi 1 , S. Ahuad 5 , J. Santopinto 1 , R. De Miguel 1 on behalf of PACS group
of investigators. t Hospital Italiano de Buenos Aires, CCU, Capital Federal;
21CBA, Cardiology, Buenos Aires; 3 CEMIC, Cardiology, Buenos Aires;
4 Sanatorio Mitre, Cardiology, Buenos Aires; 5Sanatorios Antartida,
Cardiology, Buenos Aires; 6L Lucero, Cardiology, Bahia Blanca, Argentina

Background: Cardiac markers have different release characteristics and vary-
ing sensitivity/specificity. A multi-marker strategy testing for several prognostic
markers may improve risk stratification in patients with non-ST-elevation acute
coronary syndromes.
Methods: This prospective multicenter cohort study included deriva-
tion(n=1000) and validation sets (p00) of consecutive patients admitted with
non-ST-elevation acute coronary'syndromes. Single assays of 3rd generation
troponin T(TnT),high sensitivity C-reactive protein (CRP)and myoglobin (Myo)
were performed after a median time of 9 hours from symptom onset.All results
were kept blinded until the conclusion of the study. The association between all
markers and 180-day events was examined by chi-square and Cox regresion
analyses. The primary endpoint was the 180-day incidence of the composite of
death or myocardial infarction(D/AMI).
Results: D/AMI occurred in 9.5% of patients at 180 days. Cox multivariate
analysis identified the following independent variables (see Table). The addition
of CRP,Myo and TnT values to the clinical model increased the area of the
receiver-operator (ROC)curve from 0.66±0.03, to 0.67±0.03, 0.67±0.03 and
0.72±0.03, respectively. When all three markers were added, the ROC area
increased to 0.745±0.03(p<0.03).This results were confirmed in the validation
set(area of the ROC curve 0.72±0.03, p=0.43)

chi-square Hazard Ratio 95% CI p

TnT>0.1 ng/ml 30.2 2.31 1.50-3.60 0.0001
Age(peryear) 28.9 1.03 1.01-1.05 0.003
CRP >3 mg/L 8.6 1.97 1.23-3.16 0.005
ST segment depression> 1 mm 7.7 1.71 1.09-2.70 0.009
Prior angina 5.4 1.71 1.13-2.60 0.024
Myo > 80 ng/ml 5.3 1.70 1.09-2.80 0.037

Conclusions: In a non selected population of non-ST elevation acute coronary
syndromes, a model including 3 cardiac markers enhanced the predictive per-
formance of clinical predictors.A combination of these markers may assist to
the identification of patients at increased risk of future events.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



472	 Nursing roles in heart failure management: meeting the needs of patient and carers

NURSING ROLES IN HEART FAILURE MANAGEMENT:
MEETING THE NEEDS OF PATIENT AND CARERS

P2394 Factors causing hospitalisation due to heart failure

A. Stromberg 1 , J. Martensson 2 , B. Fridlund 3 , U. Dahlstrom ° .'Department of
Cardiology, Linkoping, Sweden; 2 County Hospital Ryhov, Department of
Cardiology, Jonkoping, Sweden; 3Halmstad University, School of Social and
Health Sciences, Halmstad, Sweden; I University Hospital, Department of
Cardiology, Linkoping, Sweden

Aim: to determine delay time and factors causing hospitalisation in patients
with heart failure and to assess the levels of knowledge and self-care behaviour.
Material and method: A consecutive sample of patients with chronic heart
failure in NYHA II-IV, hospitalised at one university and one county hospital in
Sweden were included in the study. Data were collected through structured,
standardised interviews with the patients and through chart review.
Results: Of the 163 patients surveyed, mean age was 78 years, 47% were
females, 69% suffered from ischemic heart disease and 27% had diabetes. At
time of admission 58% of the patients were in NYHA III-IV, 47% had atrial fib-
rillation, 58% received an ACE-inhibitor, 81% diuretics and 55% beta-blockers.
The most common symptoms at admission were dyspnea (92%), fatigue (67%),
ortopnea (50%), leg or abdominal oedema (48%) and chest pain (30%).
The initiative to seek care came from the patient in 36% of the cases, from the
family in 22% and 27% were referred by their GP. Delay in seeking medical
assistance was analysed showing that 19% of the patients sought care during
the same day as their symptoms first occurred, 33% within one week, and
almost half of the patients delayed more than 1 week.
The most common reason for the deterioration of heart failure was myocardial
infarction or acute anginal chest pain causing 28% of the hospital admissions.
Not optimal treatment was the primary cause of hospitalisation in 21,5% and
noncompliance, infections and arrhythmias in 12% respectively.
Approximately 60% of the patients did not know the rationale for weighing them-
selves daily and only 23% performed daily weighing. Half of the patients did not
plan to take any action if they noted signs of fluid retention and only 26% had
knowledge on flexible diuretic intake. Half of the patient recognised the impor-
tance of fluid restriction, but only one third restricted their fluid intake. Half of
the patients exercised regularly and 90% took an influenza immunisation every
year.
Conclusion: Treatment-seeking delays for heart failure symptoms are high
with one third of the patients waiting for more than 2 weeks after symptom
onset. Most common factor causing hospitalisation were myocardial infarction
or angina. Optimised heart failure treatment and improved compliance may
prevent one third of the hospitalisations. Knowledge and self-care were insuffi-
cient. Patient education and other interventions in order to improve knowledge
and self-care behaviour need to be improved.

P2395 Searching for underlying mechanisms in nurse led
heart failure management

T. Jaarsma, D.J. van Veldhuisen. University Hospital Groningen, Department
of Cardiology, Groningen, Netherlands

Background There is an increasing body of knowledge on non pharmaco-
logical nurse led heart failure (HF) management programs. In addition to the
effectiveness of these programs, it is vital to know what the mechanisms of ef-
fects are, e.g. improved patient compliance, early recognitions of deterioration
or/and improved self-control of patients.
To determine the role of underlying mechanisms of a non pharmacological
nurse led HF management program, a multicenter study recently started. (Co-
ordinating study evaluating Outcomes of Advising and Counselling in Heart
Failure: COACH).
In this study 1050 patients with advanced HF, older then 18 years of age will be
randomised into 1) care-as usual or 2) a low intensity HF management program
or 3) a high intensity HF management program. Patients will be recruited from
10 centres in the Netherlands and patients will be interviewed at their initial
admission to the hospital, and at 1, 6, 12 and 18 months after discharge. In
addition to the main study on mortality, readmission, costs and quality of life, 4
projects are initiated to look at underlying mechanisms
1. What is the reason for readmission of patients. Data of all readmitted patients
and their partners (if available) in the study will be collected from medical chart,
interview and data from health care providers. A profile of high risk patients for
readmission will be produced.
2. What are the knowledge, attitude and skills of patients with or without a HF
management program? (Questionnaires)
3. How do patients from the three groups take are for themselves? (European
HF Self-care Behaviour Scale).
4. How do patients from the three groups comply with the regimen? Compli-
ance will be assessed by using a microprocessor-based medication monitor-
ing (medication container with a microprocessor) self-report, diaries and blood-
samples. Qualitative data will be collected on in a subsample on perception of
a complex medical regimen

The study started in January 2002 and is planned be completed in 2005. Data
on mechanisms underlying effectiveness of nurse led HF management can
help to improve HF care and adapt existing or develop new programs for HF
patients.

P2396 A study of medication self management during heart
failure: the importance of support for both patient and
carer

A.M. Clark', M.E. Reid', C.E. Morrison 2 , D.L. Murrdoch 3 , S. Capewell',
J. McMurray 5 . ' University of Glasgow, Department of Public Health,
GLASGOW United Kingdom; 2 Greater Glasgow Health Board, GLASGOW
United Kingdom; 3Southern General Hospital, Department of Cardiology,
GLASGOW United Kingdom; 4 University of Liverpool, Dept. of Public Health,
LIVERPOOL, United Kingdom; 'University of Glasgow, CRI in Heart Failure,
GLASGOW United Kingdom

Introduction: Patients with heart failure (HF) should take a range of medica-
tions that can reduce mortality, morbidity and the need for re-hospitalisation.
Though compliance with prescribed treatments is vital to realise the benefits of
these drugs, comparatively little is known about how those with HF approach
medication management when at home nor the roles that carers have in man-
agement.
Method and Results: A qualitative interview approach was used to examine
medication management in 50 patients with NYHA class II & III HF (33 males,
average age 68 years; 17 females, average age 67 years) and 30 of their car-
ers. Patients were recruited from the out patient clinics of two large hospitals
in an urban area of Scotland. HF patients took a mean of 9 different medi-
cations per day (SD 4.3, range 4-21). Drugs taken most commonly included
loop diuretics (n=38), ACE Inhibitors (n=38), beta blockers (n=17) and Warfarin
(n=14). 28 (93%) of the 30 carers reported being involved daily in managing
the medication. This assistance ranged from reminding individuals to take their
medications occasionally to organising all aspects of medication provision and
management. Carers involvement in management also tended to increase with
patients in class III HE Those with HF and the carers saw the medication as
being important but both groups had very limited knowledge of why this was
case or the specific purpose of each drug. Both groups reported receiving lit-
tle support from health professionals in relation to medication management.
Despite these limitations, carers and patients collaborated to develop sophis-
ticated ways of coping with the dangers they associated with the medications.
To lessen these dangers, they utilised home made pill-boxes (33%), commer-
cial boxes (33%) or the medications' original containers (33%). Each method
was selected based on the perceived capabilities of those with HF, the dangers
associated with medications and the need that was perceived to live a normal
life.
Conclusion: Knowledge of the medications and their management was poor in
both those with HF and their carers. Carers played a pivotal role in the manage-
ment of HF medications. Though both parties received little support from health
professionals, they collaborated to develop ways of managing the medications.
In addition to providing greater support to those with HF, health professionals
should involve carers in education and support related to the management of
HF and work in partnership with both parties to identify the best means to man-
age medication-taking effectively.
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P2397 Six first months of a new heart failure unit: nurse
evaluation of patients

B. Gonzalez, J. Lupon Roses, A. Urrutia, T. Parajon, S. Altimir, R. Coll,
M. Prats, V. Valle. H. Universitari Germans Trias i Pujol, Unitat Insuficiencia
Cardiaca, Badalona, Spain

Knowledge about heart performance, heart failure (HF) and treatment (T) can
help patients (P) to be more compliant and have better self care (diet, weight
control, smoking or alcohol habits, etc). In order to know how much P know
about their disease and their T, and how compliant they are, we designed a
short nurse questionnaire, composed of 14 items addressed to several as-
pects of knowledge and understanding of heart performance and HF, treat-
ment, weight and blood pressure control, diet, physical activities and smoking
and drinking habits.
Results: 173 P (mean age 65.6 years) have been evaluated since august-
2001 at the first visit to the HF unit. Only 63 P (36%) know and understand
the performance of the heart. Only 62 P (36%) understand the disease. 145
P (84%) know more than 3 alarm signs of worsening. Only 74 P (43%) know
all the names of the pills they are receiving, although 122 (70%) know at least
about 3/4 parts of them. Only 52 P (30%) know the action of all the pills they
are receiving, although 118 (68%) know at least the action of 3/4 parts of them.
94% of P say they are taking all the medication prescribed. 162 P (94%) carry
on always their written prescription and only 2% never do this. 56% of P control
weight only at the medical visit and only 19% control weight more than once a
week. Only 31 P (18%) control blood pressure more than once a week and 45%
of P control blood pressure only at the medical visit. Only 76 P (44%) say to
always follow a restricted sodium diet, although 80% of P say to follow it always
or almost always. While only 9 P (5%) do some kind of physical exercise, the
majority of P (83%) do walking and daily life activities. 94 out of 107 P with
ischemic heart disease (88%) know how to use sublingual nitroglicerin. The
great majority of P never smokes (91%) and never or only very rarely drinks
alcohol beverages (87%).
When analysed by age (>69 versus <70 years) we found statistical significant
differences in only 4 items: knowledge and understanding of heart performance
and HF, knowledge of action of the pills they are receiving and physical activi-
ties.
Conclusion: there is a lot of work to do in nurse-guided education of P with
HF, although T compliance, alarm signs, use of nitroglicerin and abstinence of
smoking and alcohol intake seems to be initially quite assumed by the majority
of our P. Results do not differ in the majority of items among elderly and younger
P, except in several aspects of knowledge and understanding of disease and
treatment, and in physical activities.

P2398 Delivering evidence-based care to patients with heart
failure: impact of a nurse-delivered programme in 9
UK centres

M. Cowiet, H. McIntyre 2 on behalf of The OMADA Investigators. 'National
heart & Lung Institute, Cardiac Medicine, London, United Kingdom;
2 Conquest Hospital, Hastings, United Kingdom

The evidence base for the management of heart failure is well established but
implementation of the evidence into routine practice is often slow and vari-
able across the health service. Consequently, heart failure has been identi-
fied by the UK Government as a target area for service improvement. OMADA
is a unique secondary-care based nurse-delivered patient-management pro-
gramme designed to improve the delivery of evidence-based care (including
patient education, lifestyle advice and drug therapy). We describe the impact of
this programme on the prescription of drug therapy known to improve prognosis
in nine UK centres. Methods: Trained specialist nurses were appointed in the 9
hospitals in 1999. Heart failuire patients were identified from local disease reg-
isters, an audit, and new referrals. These patients were managed by the nurses
according to an agreed protocol supported by an electronic disease manage-
ment database. 1118 patients were enrolled over an 18 month period (mean
age 67 years, 73% male, 62% NYHA Class II or III), and data were entered at
the time of each patient contact. These data include all the audit points recom-
mended by the UK Health Department. Results: At entry into the programme
80% of patients were taking an ACE inhibitor but only 34% of these were tak-
ing the dosage used in clinical trials. This rose to 47% after completion of the
programme (P<0.001). 24% of patients were taking a beta-blocker at entry to
the programme (usually because of co-existent CAD). The nurses introduced
beta-blockade therapy to all patients who were eligible. Carvedilol accounted
for the majority of prescriptions: 29% reached the optimal dose of 25mg bd,
29% stopped the drug because of side effects, and the remainder are currently
in the process of titration. Conclusions: A nurse-delivered protocol-driven heart
failure management programme has been demonstrated to improve the deliv-
ery of evidence-based care (including drugs known to improve prognosis) to
heart failure patients in a range of secondary care settings in the UK. This may
prove a useful model for other countries.

P2399 The importance of a heart failure nurse in tailoring
medication for CHF-patients

G.V.J. Cleuren, C. Lucas. Rijnland Hospital, cardiology, Leiderdorp,
Netherlands

Background: The importance of optimal medical therapy for CHF-patients has
been well demonstrated. This includes high dosing of ACE-inhibitors and the in-
stitution of beta-blockade. Optimizing this medication involves intensified follow-
up and guidance of these patients. A specialized heart failure nurse can play
an important role in this.
Methods: During 2000 and 2001 a heart failure nurse has been involved in
the care of all CHF-patients being admitted at the cardiology department of
the Rijnland Hospital. Apart from giving extensive information to patients and
family about their disease and its practical consequences, the nurse was used
to guide medical therapy. During this time-interval characteristics of all admitted
CHF-patients were collected. Furthermore both medication on admission and
discharge were noted and compared.
Results: Totally 313 patients were admitted at least once in 2000 and 2001.
Of the first admission 51% were men, mean age was 75 years. Mean LVEF
was 42%. In 61% an ischemic cause for heart failure was present. Admission
medication included an ACE-inhibitor in 38% and a betablocking agent in 22%.
On discharge 44% received a betablocking agent and 72% an ACE-inhibitor.
mean dose of respective medication is shown in the table.

Medication	 Mean admission	 Mean discharge

ACE- inhibitor
enalapril 15mgr (n=42) 24 mgr (n=39)
captopril 48 mgr (n=44) 67 mgr (n=113)
quinapril 15 mgr (n=10) 23 mgr (n=37)

Betablocking agent
carvedilol 15 mgr (n=15) 15 mgr (n=68)
metoprolol 85 mgr (n=12) 69 mgr (n=17)
metoprolol oros 117 mgr (n=27) 88 mgr (n=32)

Conclusion: Optimal medication for CHF-patienst has been shown to be an
important contributing factor to prevent mortality and readmissions. However
optimal dosing of this medication presumes intensive guidance. As shown a
heart failure nurse can play a role in installing essential therapy in giving ACE-
inhibitors and betablocking agents in this group as demonstrated by majority of
patients receiving this medication in optimal dose.

P2400 Nurse specialist participation in a Portuguese heart
failure clinic: cost evaluation

I. Rodrigues 1 , J. Silva Cardoso 2 , C. Abreu-Lima 1 . ' Hospital de S. Joao, HF &
transplant clinic, Opt Cardiology, Porto, Portugal; 2Porto, Portugal

Background: Nurses can play a very important role in heart failure (HF) clinics
by helping in the implementation of current guidelines for the treatment of heart
failure and by enhancing patient compliance regarding medication, diet and
exercise programs. These programs of HF team management showed to be
effective in improving quality of life and functional status and reducing hospital
readmissions. However the costs associated with such programs are unknown
in Portugal.
Aim: We evaluated the costs involved in the work developed during one year
by a HF specialist nurse in an outpatient HF clinic of the cardiology department
of an university hospital.
Methods: We evaluated the costs involved in the regular patient care during the
weekly 4 hours-period of the clinic activity. We also evaluated the costs involved
in the nurse participation in the clinical research activity developed at the clinic
during a weekly 2 hours-period: during 2001, 22 patients (pts) participated in
a randomised multicentric international trial involving 5 visits/pt during the first
month of follow-up and a visit every 3 months thereafter.
Results: A) costs associated with clinical investigation: 1. time spent per visit
and per pt: a) management of visits' agenda: 5 min; b) blood samples process-
ing: 10 min; c) Haematology and blood chemistry results processing: 5 min; d)
patient evaluation (evaluation of symptoms and vital signs, and of therapy, diet
and exercise program compliance; urine dipstick; education): 10 min; total time
per visit/pt: 30 min. 2. Total of visits per year = 119. Total hours/year = 59h 30
min. 3. Cost/hour = 15 Euro. Cost/year = 892 Euro. B) costs associated with
regular patient care: 1. time spent per visit and per pt: a) patient evaluation:
10 min; 2. Total of visits per year = 787. Total hours/year = 131h 10 min. 3.
Cost/hour = 15 Euro. Cost/year = 1963 Euro. C) Total of costs: 892 + 1963
Euro = 2855 Euro.
Conclusion: Nurse involvement in a HF clinic activities, including the participa-
tion in a tipical randomised multicentric international HF trial, is associated with
moderate costs. They seem fairly acceptable since these kinds of programs
showed to reduce hospital readmissions which are the main economic burden
associated with heart failure.
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P2401 Multidisciplinary team in heart failure outpatients at
high risk of hospital readmission: benefit of
combined hospital and home-based care

M. Piepoli 1 , A. Gioia 2 , D. Pozzetti 2 , M. Gasparini 2 , M. Arvedi 2 , A. Capucci 2 .

'Piacenza, Italy; IGeneral Hospital, Cardiology, Piacenza, Italy

Background: Hospital admission for chronic heart failure (CHF) is a major
health emergency. We sought to determine whether a multidisciplinary outpa-
tient management program decreases hospital readmissions and mortality over
a six-month period.
Methods: 81 patients hospitalised with CHF at increased risk of hospital read-
mission were randomised to a multidisciplinary program or usual care. An hos-
pital cardiologist and a CHF nurse evaluated each patient and made recom-
mendations to the patient before randomisation. The intervention team included
4 cardiologists and 4 medical doctors from Internal Medicine Dept, 9 CHF
nurses, and the patient's general practitioners. Contact with the patient was
on a pre-specified schedule, and included a programme of hospital visits, reg-
ular phone call at home; in case of NYHA functional class III and IV patients
also home visits by specialised nurses were planned. At each telephone calls
or home visit, the CHF nurse performed a questionnaire to the patients to mon-
itor the adherence to the therapy and for the early detection of symptoms and
signs of clinical deterioration. The general practitioner of each patient was fully
involved in the planning of patient care and kept informed of any change in clin-
ical conditions. Patients in the non-intervention group were followed as usual.
The primary outcome was the composite of the number of CHF hospital ad-
missions and deaths over six months, compared by using a log transformation
t test by intention-to-treat analysis.
Results: The median age of the study patients was 73.7 years, and 44.5% were
women: the 41 patients randomised to the multidisciplinary care did not differ-
entiate in terms of age, sex, medication, NYHA functional class, peak 02 con-
sumption vs. those patients under control therapy. However there were fewer
CHF hospital admissions (13 vs. 20) and deaths (2 vs. 4) in the intervention
group vs. the control group (p = 0.05). The quality-of-life score, percentage of
patients on target vasodilator beta-blockade agent therapy and percentage of
patients compliant with diet recommendations were significantly better in the
intervention group.
Conclusions: This study demonstrates that a six-month, multidisciplinary ap-
proach to CHF management can improve important clinical outcomes in re-
cently hospitalised high-risk patients with CHF.

P2402 Reduction of readmission rate by a novel outpatient
program in heart failure patients: combination of
outpatient clinic and home nurse

R. Pacher', K. Schenk 2 , D. SponerI, P. Moser 2 , R. Berger', J. Bergler',
M. Huelsmann 1 . 1 University of Vienna, General Hospital, Dpt of Cardiology,
Vienna, Austria; 2Ludwig Boltzmann Institute, Cardiovascular Research,
Vienna, Austria

Background: We compared the influence of a heart failure (HF) outpatient
clinic associated with a HF nurse specialist (special outpatient care,"SOPC")
with conventional outpatient care ("COPC") on readmssion rate and length of
stay (LOS) due to HF in a randomized study. Methods: 112 HF patients (mean
age: 68±12 years, 63% males) who were hospitalized 3 months prior to study
entrance were randomized to SOPC (n=48) or COPC (n=64). In all 112 patients
an individual prescription of RAAS antagonists and additional betablockade in-
cluding an uptitration schedule according to the ESC guidelines was performed
by a cardiologist at the first visit in the HF outpatient clinic. Diuretic regimens
and additional therapies (digitalis, anticoagulants, antiarrhythmics) were pre-
scribed as clinical appropriate. In the SOPC group regular home visits by a
nurse specialist were arranged after 3,6 and 12 months as well as in case of
worsening HF to controll the precribed therapeutic regimen, body weight, heart
rate, blood pressure and signs and symptoms of HF.
Results: At time of randomization, neurohumoral status (BNP, N-BNP, N-ANP)
and concomitant therapy with RAAS antagonists, additional betablockade, di-
uretics and digitalis were comparable in both goups. Systolic (146±26 mmHg
vs. 127±24 mmHg; p<0.001) and diastolic (78±13 mmHg vs. 70±12 mmHg;
p<0.01) blood pressure was higher in SOPC patients, wheras no difference
in heart rate (78±13 beats/minute vs. 70±12 beats/minute) was found. After
1 year follow-up a significant reduction in readmission rate due to worsening
HF (13% vs. 33%; p=0.01) and a significant reduction in LOS (2,4±9,4 vs.
10,9±22,6; p<0.01) was observed in the SOPC group. Additionally, the com-
bined endpoint of readmission due to worsening CHF and/or all cause mortality
was significantly lower (17% vs. 33%) in the SOPC group. Conclusion: The use
of a HF outpatient clinic in combination with a home nurse specialist is helpful
in reducing readmision rate, duration of rehospitalisation and decreasing costs.

MISCELLANEOUS MYOCARDIAL DISEASES

P2403 Alpha-tocopherol attenuates cardiac hypertrophy due
to energy metabolic disorder via a non-antioxidant
mechanism

R. Takahashi, K. Matsubara, Y. Saburi, H. Kamiya, H. Matsui, K. Okumura.
Nagoya University School of Medicine, Internal Medicine 2, Nagoya, Japan

Background: The juvenile visceral steatosis (JVS) mouse is a murine model of
systemic carnitine deficiency, which shows disorder of fatty acid oxidation and
develops cardiac hypertrophy associated with lipid accumulation. Therefore,
the assessment of lipid second messengers including 1,2-diacylglycerol (DAG),
an activator of protein kinase C (PKC), may be important to elucidate the patho-
genesis of cardiac hypertrophy in this model. Recently, molecular functions of
alpha-tocopherol have been reported. Alpha-tocopherol activates DAG kinase
and inhibits PKC activity independent of its antioxidant ability. In this study, we
investigated the mechanism of cardiac hypertrophy in JVS mice by evaluating
the effect of alpha-tocopherol administration.
Methods: Both JVS and control mice were fed a high alpha-tocopherol diet
(containing 1000 IU as vitamin E/kg chow) or a standard diet from 4 to 8 weeks
of age. Myocardial DAG content was measured by FID-TLC method at 8 weeks
of age. Furthermore, its fatty acid composition was analyzed by capillary gas
chromatography.
Results: The ventricular to body weight ratio in JVS mice was significantly
higher than that in control mice (11.2 vs 3.7 mg/g, P<0.01). Cardiac hyper-
trophy in JVS mice was attenuated by alpha-tocopherol treatment (10.2 mg/g,
P<0.05). Morphological analysis showed a significantly increased LV wall thick-
ness (P<0.01) and myocyte width (P<0.01) in JVS mice compared with those
in control mice. Alpha-tocopherol treatment also significantly attenuated them.
In contrast, alpha-tocopherol treatment had no beneficial effect on cardiac func-
tion although echocardiographic analysis revealed lower ventricular fractional
shortening in JVS mice than those in control mice (P<0.01). The myocardial
thiobarbituric acid reactive substance level, an index of oxidative stress, was not
affected by alpha-tocopherol treatment. The myocardial DAG level was 2.5-fold
higher in JVS mice (2004 ng/ventricular weight vs 806 ng/ventricular weight,
P<0.01) with a significant increase in fatty acids of 18:1 and 18:2 compared
with that in control mice. Alpha-tocopherol treatment reduced the myocardial
DAG level in JVS mice (1443 ng/ventricular weight, P<0.01 vs JVS mice) with-
out any alteration of fatty acid composition.
Conclusions: These results suggest that alpha-tocopherol partially attenuates
cardiac hypertrophy in JVS mice via a non-antioxidant mechanism. An increase
in DAG might be involved in the mechanism of cardiac hypertrophy due to en-
ergy metabolic disorder.
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P2404 Noncompacted ventricular myocardium. Preliminary
report of nine cases

G. Sinagra' , G. Sabbadini 2 , A. Di Lenarda' , B. Pinamonti 1 , E. Carniel 1 ,
M. Driussi 1 on behalf of The Heart Muscle Disease Registry. 1 Ospedale
Maggiore, Cardiology Department, Trieste, Italy; 2 Institute of Geriatrics,
Department of Internal Medicine, Trieste, Italy

Background: The isolated persistence (i.e., not associated to other congeni-
tal abnormalities) of "spongy" ventricular myocardium is a rarely reported and
poorly characterized cardiac disorder, due to an incomplete transformation of
embryonic trabecular network into adult compact musculature.
Methods: From 1978 to 2001, among 760 consecutive patients (pts) with any
heart muscle disease referred to our Institution, 9 (6 males and 3 females,
ranging in age from 7 to 48 years) were diagnosed as having isolated non-
compaction of the ventricular myocardium (NCVM); 4 cases were familial (2
families). At baseline, pts underwent careful clinical and complete non-invasive
and invasive assessment (3 pts refused cardiac catheterisation and myocardial
biopsy procedures). All the pts were included in a long-term follow-up program.
Results: Pts had been identified because of the presence of symptoms (dys-
pnoea n=2, pre-cordial palpitations n=2, complete loss of consciousness n=1),
on the basis of EKG abnormalities (n=2), or during family screening for the
disease (n=2). At diagnosis (mean time from identification: 63 months, range
1-252) 6, 2 and 1 pts were respectively in NYHA class I/II and III heart fail-
ure symptoms. In all the pts, echocardiography demonstrated excessively and
grossly prominent trabeculation involving the apical portion of the left (n=3) or
both ventricles (n=6), with associated LV dysfunction (mean LVEF 35%, range
17-44). Holter monitoring documented episodes of supraventricular paroxys-
mal tachycardia in 2 pts and frequent premature ventricular beats in other 2
pts. Long-term medical treatment included ACE-inhibitors (n=6), beta-blockers
(n=4), diuretics (n=3), digoxin (n=3), vasodilators (n=1), anticoagulants (n=1),
and anti-arrhythmic drugs (n=3). At a mean follow-up of 88.5 months (range
48-144), 7 patients were alive while 1 died for unknown cause 12 years after di-
agnosis. Among survivors, clinical status was unchanged in 4 cases, worsened
in 2 and improved in 1; LV function was unchanged in 3 pts and significantly
improved (increase in LVEF>10%) in 2 pts. None of the 7 surviving pts had
symptomatic arrhythmias.
Conclusions: Differently from previously published reports, our data on 9 con-
secutive NCVM pts suggest a favourable long-term outcome, sometimes asso-
ciated with significant improvement of symptoms and LV function. However, it
has to be clarified how the prognosis of the disease depends on the degree of
cardiac structural abnormalities, and/or efficacy of heart failure therapies.

P2405 Activities of a national registry of heart tumours

F. Garcia-Gallego 1 , C. Gamalloz on behalf of RNTC participants. 'Hospital La
Paz, Servicio de Cardiologia, Madrid, Spain; 2Hospital de La Princesa,
Servicio de Anatomia Patoldgica, Madrid, Spain

From 1996 till 2000 we collected 295 heart tumors. The cases were requested
annually by a form aproved by the Spanish Society of Cardiology and dis-
tributed between the members all around the country (Registro National de
Tumores Cardiacos, RNTC). This form contained a questionaire made accord-
ing to the guidelines of general tumours' registries of Madrid Regional Health
Authorities adapted to the heart. It includes case identification, dates of di-
agnosis and treatment, method of diagnosis, surgical procedures, pathologic
examinations and follow up.
Results: 279 pts (126 M/153F. mean age 44.5±25 (range 0-89), 53 were 18
years old or less and 18 were 30 days old or younger) had 295 tumors. Main
clinical manifestation were: heart failure (31,1%), arterial embolism (12,9%), ar-
rithmias (9,1%), angina (4%), syncope (3,4%), pericardial tamponade (2,3%),
heart block (2%), sudden death (1,8%), asymptomatics (26,1%). Two hun-
dred and sixty were primary heart tumors distributed as follows: myxomas
(60,7%), rhabdomyomas (14,2%), angiosarcomas (4,2%), pericardial cysts
(3,8%), fibroelastomas (3,4%), linfomas (2,3%), rhabdomyosarcomas (1,9%),
leiomyosarcomas (1,5%), hemangiomas (1,5%), mesoteliomas of the AV node
(1,1%), malignant histiocytomas (0,7%), teratomas (0,7%), fibromas (0,7%),
condrosarcomas (0,7%), lipomas (0,7%), fibrosarcomas (0,3%), myxosarco-
mas (0,3%), hemagioendoteliomas (0,3%), Purkinje's cells tumours (0,3%). In
young cases rhabdomyomas were more frequent in adult cases myxomas.
Seven pts had relapsing myxomas, in 4 one time and in 3 two times. Thirty
three pts had malignant primitive tumors, (mean age 46,8±22. 16 M/17 F). Left
and right atrium were the heart chambers more frequently involved. In malig-
nant cases 20 pts were surgically treated, 2 of them with heart transplantation,
10 received chemotherapy and 6 radiotherapy. Death ocurred in 48 cases. 27
due to tumoral progression, 9 to clinical complications, 9 to other causes not
related with the tumour and 3 were undetermined.
Conclusion: The information obtained with the RNTC is useful to put together
the experience on these rare heart diseases for epidemiological, clinical and
research proposals.

P2406 Herpes simplex virus type 1 infection associated with
atrial myxoma

L. Archard' , Z. Pan 2 , Y. Ji 3 , M. Sheppard 4 , D. Jeffries 5 , H. Zhang 1 , Y. Li 1 .
I Imperial College Faculty of Medicine, Division of Biomedical Sciences,
London, United Kingdom; 2Zhongshan Hospital, Fudan University, Department
of General Practice, Shanghai, China; 3Zhonshan Hospital, Fudan University,
Department of Pathology, Shanghai, China; °Royal Brompton Hospital,
Department of Histopathology, London, United Kingdom; 5St Bartholomews &
London Hospital, Department of Virology, London, United Kingdom

Background: The etiology of atrial myxoma is unknown, although the con-
stitutional symptoms and laboratory findings suggest an infectious disease.
As some histopathological features are similar to Herpes simplex virus type 1
(HSV-1) infections, we hypothesized that HSV-1 may be involved in the patho-
genesis of cardiac myxoma.
Methods: Paraffin-embedded tissue samples resected from 17 patients with
atrial myxoma were investigated for HSV-1 antigen by immunohistochemistry
and virus genomic DNA by nested polymerase chain reaction (nPCR). The
histogenesis and oncogenesis of atrial myxoma were assessed by the expres-
sion of calretinin, Ki67 and p53 protein respectively and inflammatory infiltrates
were characterised by a panel of antibodies against lymphocyte markers. Au-
topsy samples of cerebrum or myocardium from 5 patients who died of amniotic
embolism or enteroviral myocarditis were used for comparison.
Results: HSV-1 antigen was detected in resected atrial myxoma from 12 of
17 patients. Of these 12, eight samples were positive also for HSV-1 genomic
DNA: the identity of representative PCR amplicons was confirmed by direct
nucleotide sequencing. No HSV-1 antigen or DNA was found in tissue from
the comparison group. Most infiltrating lymphoid cells in atrial myxomas were
cytotoxic T lymphocytes, although a few T helper cells, natural killer cells and B
lymphocytes were present also. Calretinin was found in myxoma cells from all
17 cases but Ki67 was present only in smooth muscle cells or infiltrating cells
in some cases. p53 was not detectable in any of the myxomas.
Conclusions: These data suggest that HSV-1 is involved in the pathogenesis
of myxoma of neural origin and that atrial myxoma may be a chronic inflamma-
tory lesion of endocardium.

P2407 Cardiac manifestations in patients with primary
Sjogren's syndrome

I. Moyssakis 1 , V. Vassiliou 1 , K.A. Boki 2 , N.J. Pantazopoulos', M. Kyriakidis'
H.M. Moutsopoulos 2 . 1 "Laiko" Hospital, Department of Cardiology, Athens,
Greece; 'University of Athens Medical School, Department of
Pathophysiology, Athens, Greece

Objectives: The echocardiographic evaluation of the anatomic and functional
heart lesions in patients with primary Sjogren's syndrome (pSS) (without overt
heart disease), the comparison of these findings with those of the control group,
and the correlation with clinical and laboratory data.
Methods: Seventy eight patients (pts) with pSS (75 women and 3 men, mean
age 51 ± 11.6 years and mean disease duration 7.7 ± 4.26 years) and 80
healthy controls (78 women and 2 men, aged 51 ± 9.5 years) were evaluated
echocardiographically. Parameters measured included: Left ventricular (LV) di-
mensions, interventricular septum and posterior wall thickness at end-diastole
were measured for the calculation of fractional shortening (FS) and left ventric-
ular mass index with the Penn convention formula. We also evaluated parame-
ters of right ventricular (RV) and.t-^V diastolic function, including early and late
atrioventricular (AV) flow velocities (E and A wave respectively), E/A ratio, de-
celeration time (DT) and ispvolumic relaxation time (IVRT). Pulmonary artery
systolic pressure (PASP) was estimated by the peak transtricuspid regurgitant
velocity jet plus the estimated right atrial pressure, whereas organic valvular
involvement was defined as valve thickening and/or regurgitation.
Results: Twenty three (29.5%) pts had mitral valve regurgitation versus 7 con-
trols (p<0.01), 6 pts had mild tricuspid regurgitation (p<0.05) and 14 (18%)
pts had mild aortic valve regurgitation. Pericardial effusion was found in 3 pts
whereas fourteen (18%) pts had pulmonary hypertension (PASP > 35 mmHg)
(p<0.001). Mitral valve regurgitation was significantly associated with the pres-
ence of the anti-La antibodies (p<0.05) and pulmonary hypertension with lung
disease(p<0.05). The LV mass index of the pts differed significantly from the
controls (105.4 ± 14.27 g.m-2 vs 84.71 ± 15.36 g.m-2, p<0.001) and was cor-
related with the presence of purpura (p=0.02), lung disease (p<0.001), and a
positive rheumatoid factor (p=0.02). From the indices of LV or RV diastolic func-
tion, only the LV IVRT showed significant difference between pts and controls
(77.2 ± 4.6 vs 68 ± 5.3 respectively, p<0.01).
Conclusion: Patients with pSS and no clinically apparent heart disease had,
more often than healthy controls, mild mitral and tricuspid valve regurgitation,
and pulmonary hypertension, and had increased left ventricular mass index.
The LV mass index is correlated with purpura, lung disease and the presence
of rheumatoid factor.
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P2408 Left and right atrial remodelling in 153 patients with
biopsy-proven cardiac amyloidosis

A. Rossi 1 , M.E. Sarano 2 , J.B. Seward', J.A. Tajik 2 , M. Grogan 2 . 1 Ospedale
Maggiore, Division Clinicizzata di Cardiologia, Verona, Italy; 2Mayo Clinic,
Division of Cardiovascular Disease, Rochester, United States of America

Purpose: Cardiac amyloidosis is characterized by extracellular infiltration of
myocardial tissue which leads to increased ventricular stiffness. Atrial dila-
tion is expected because of increased filling pressure and amyloid infiltration
of atrial wall. However information regarding the frequency and the degree of
left and right atrial remodeling in this disease are lacking. Aims of this study
were to describe left and right atrial volume and to analyze the variables as-
sociatiated with atrial volume increase in a large population of patients with
biopsy-proven cardiac amyloidosis. Methods: 153 pts with primary amyloidosis
and biopsy-proved cardiac involvement and 26 age and gender matched nor-
mal subjects underwent echocardiographic assessment. Left ventricular (LV)
septum (ST) and posterior wall (PWT) thickness, diastolic (LVD), systolic (LVS)
diameters and ejection fraction (EF) were measured by m-mode echocardio-
graphy. E (E) and A (A) waves velocities, E/A ratio and E deceleration time
(DTe) were measured. Left atrial volume (LAmax) was measured from biplane
apical view (4 and 2 chambers) and the area-length method. Right atrial vol-
ume (RAV) was measure from monoplane apical view. Mitral (MR) and tricus-
pid (TR) regurgitation were semiquantitatively assessed in 4-grades scale. Re-
sults: Amyloidosis pts compared with normals have thicker ST (16±3 vs 10±1,
p<0.0001), lower EF (47±14 vs 65±7, p<0.0001), shorter DTe (164±44 vs
215±47, p<0.0001) and larger both left (103±3 vs 59±19, p<0.0001) and
right atrial volume (96±35 vs 26±6, p<0.0001). In the subgroup of pts with
no ST thickness (defined as ST < 13 mm), the difference in term of left atrial
volume compare with normals remained highly significant (92±32 vs 59±19
p<0.0001). Determinants of LAmax was ST thickness (r=0.26; p=0.008), LVS
(r=0.26; p=0.005), degree of MR (r=0.19; p<0.05), presence of atrial fibrilla-
tion (r=0.23; p=0.01) and E/A (r=0.21; p=0.055). Conclusions: Left and right
atrial remodeling is a frequent phenomenon in patients with cardiac amyloido-
sis, even in early phase of the disease. Left atrial volume is mainly related to
ventricular remodeling and it might reflect the chronicity and degree of diastolic
burden in this unique subset of patients.

P2409 Segmental myocardial wall function by pulsed-wave
Doppler tissue imaging in people with human
imunodeficiency virus infection

H. Custodio, A. Galiano, I. Arroja, V. Azevedo, J. Galvao, L. Bronze,
J. Azevedo, A. Aleixo. Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

HIV infected patients (pts) have a longer survival, that may lead to the involve-
ment of organs that are not present in intial phases of this disease, other than
the preferential target of this virus, justifying the investigation of its early cardiac
manifestations. Pulsed Doppler tissue imaging (DTI) analysis of the left ventric-
ular (LV) myocardial wall velocities during systole and diastole, allows the quan-
titative evaluation of the segmental (seg) myocardial wall function, preceding its
functional LV global dysfunction. The purpose of our study was to investigate
early signals of myocardial involvement in HIV infected pts, stage 1 assymp-
tomatic bearers, with no cardiac symptoms and no objective signals of LV global
dysfunction (LV fractional shortenning >30% and LV% ejection fraction >50%).
With pulsed DTI, we studied a population of 44 HIV 1 and 2 infected young peo-
ple (Group HIV), mean age 34±11 yrs, 54.6% male gender. Pulsed DTI sample
was placed on each one of the 16 LV seg (ASE classification). During 3 con-
secutive cardiac cycles, we calculated the maximal velocities (Vmax-cm/sec)
of the seg pulsed DTI waves, the systolic wave s, early e and late a diastolic
waves, and its e/a Vmax diastolic ratio. The pulsed DTI profile was analysed
with a Sequoia C256 Acuson equipment, with electronic probes, after B-mode
colour Doppler study, sample Doppler 2 mm, and appropriate imaging filters.
The results were compared with those of an age matched control group (Group
NL) with 15 young healthy volunteers. Both groups were submitted to the same
pulsed DTI study protocol. In HIV group, we achieved a greater rate of bifasic
s (32% vs 2%; p=0.01) DTI wave profile, a significantly decrease in Vmax s
<10 cm/sec (20% vs 3%; p=0.02) seg DTI wave, a significantly decrease in
the Vmax e <10 cm/sec (27% vs 3.5%; p=0.01) and a <10 cm/sec (30% vs
4.2%; p=0.01) seg diastolic DTI waves, a greater rate of trifasic (17% vs 1.5%,
p=0.03) and quadrifasic (10% vs 0%, p=0.02) seg DTI diastolic waves and a
greater rate of Vmax e/a<1 (21% vs 2.5%; p=0.02) seg DTI diastolic wave
velocity ratio. Conclusion: In HIV infected patients with no cardiac symptoms
and no objective signals of left ventricle global dysfunction, the pulsed DTI was
an useful method for segmental quantitative functional analysis. In these HIV
pts, we found a remarkable rate of LV seg myocardial dysfunction signals, that
suggest the early presence of a certain degree of segmental LV myocardial
involvement, despite the initial stage of this viral infection.

P2410 Coronary flow reserve in systemic sclerosis as early
marker of cardiac impairment

G.P. Bezante 1 , M. Ghio 2 , V. Sebastiani 2 , L. Deferrariz, G. Molinari 2 ,

R. Villa 2 , F Indiveri 2 , A. Barsotti 2 . ICardiologia, DIMI - Dipartimento Medicina
Intern, Genova, Italy; 2Dipartimento di Medicina Interns, Genova, Italy

In the last years the advances in medical therapy improved the life expectancy
of patients affected by systemic sclerosis (SSC). To the best of our present
knowledge, SSC related mortality is frequently associated with cardiovascu-
lar impairment and in particular with heart failure. Therefore, we investigated
whether the non-invasive determination of coronary flow reserve (CFR) by
transthoracic Doppler could be a potential method to detect early dysfunction of
cardiovascular system in patients with no apparent cardiac impairment symp-
toms. 21 patients (19 female, age 49,7± 13,9 years) with an onset of SSC
> 2 years, were evaluated. The cardiac evaluation (LVEF, presence of peri-
cardial effusion, EKG rhythm or conduction abnormalities) was normal in all
patients whereas cutaneous and visceral involvements was detected in 17 pa-
tients and 4 patients showed only cutaneous involvement. The CFR by contrast
(Levovist® -300 mg/ml at 1mg/min infusion) enhanced transthoracic second
harmonic Doppler was sampled in the left anterior descending coronary artery
in SSC patients and in 7 control subjects (normal). CFR was determinated
at rest and during hyperemia induced by administration of adenosine at 0,14
mg/kg/min over 5 minutes The CFR was calculated as the ratio of hyperemic
to basal peak (VCFR) and
mean (MCFR) diastolic flow
velocity. We found a reduced
CFR (< 2) in the same group
of patients with multiorgan in-
volvement and normal CFR
(> 2) in the remaining SSC
4 patients and in the nor-
mal group. CFR impairment
could relate to an earlier
coronary microvascular dys-
function and seems to be an
effective, noninvasive tool to Mean CFR in normal and SSC.

assess cardiac involvement in SSC. Further evaluation could be performed to
assess the prognostic value of these findings.

P2411 Cardiac involvement in systemic lupus
erythematodes - visualization with contrast
enhanced cardiac magnetic resonance imaging

J. Schulz-Menger 1 , N. Siegle 1 , A. Natusch 2 , E. Gromnica-lhle 2 ,

M. Friedrich I . I Franz-Volhard-Klinik; Charite, Cardiology, Berlin, Germany;
2 Rheumatology, Klinikum Buch, Berlin, Germany

Background: Systemic lupus erythematodes (sLE) is a systemic rheumatic
disease involving different organs. Cardiac manifestation is more commonly
found at autopsy than clinically. Myocarditis is clinically found in up to 10% of
patients, whereas the incidence in autopsy studies is about 40%. On the other
hand for the guiding of new therapeutic strategies the diagnosis is essential.
Contrast enhanced Magnetic resonance imaging was shown to be sufficient in
detecting myocardial injury due to different causes.
Patients and Method: We applied contrast-enhanced MRI in 18 patients with
proven sLE. 10 patients suffered from stable disease (sLE), whereas 8 patients
suffered from acute disease as defined by the ECLAM-activity-score and ANA-
values (sLE acute). We performed standard Ti-weighted multislice spin-echo
sequences (TE 30ms; TR 480-725 ms; slice thickness 6 mm) in an axial and
short-axis orientation (before and after application of 0.1 mmol/kg Gd-DTPA
(Magnevist® , Schering AG; Berlin, Germany) on conventional MRI systems
(1.0 T; Siemens-Expert; Siemens AG, Erlangen, Germany and 1.5 TSigna CV/i;
GE; Milwaukee, USA, respectively) using a body coil. The relative global sig-
nal enhancement (RE) of the myocardium as related to the skeletal muscle
was calculated. Furthermore, we compared the left ventricular ejection frac-
tion (LVEF) as determined by gradient echo sequences. Results of both patient
groups were compared with 10 healthy volunteers (vol).
Results: The RE of patients with acute sLE (5.5±0.9) was significantly higher
than that of the other patients with sLE (3.0±0.4; p<0,004). The RE of the
volunteers (2.0±0.3) was significant lower as compared to that of acute sLE
(p<0,0001), and there was also no significant difference to the group with
the stable sLE-patients. There was no significant difference of the LVEF be-
tween any of the groups (vol: 70±2%; sLE:69±4%; SLE acute 68±3%; p=n.s.).
Furthermore, in all patients with acute sLE, a subendocardial pronouncement
of the enhancement was evident, whereas this pattern was present in only 50%
of the other sLE patients and never detectable in vol.
Discussion: In patients with normal LVEF, the acute myocardial injury in pa-
tients with SLE is detectable by ceMRl. The impact of the subendocardially
pronounced signal enhancement for the degree of the disease is not yet clari-
fied.
Conclusion: Contrast enhanced MRI is helpful in detection of myocardial in-
volment in patients with systemic lupus erythematodes.
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P2412 Cardiac dimensions in junior elite athletes

S. Firoozi, S. Sharma, G. Whyte, M.S. Hamid, R. Thaman, P.M. Elliott,
W.J. McKenna. St George's Hospital Medical School, Cardiological Sciences,
London, United Kingdom

Background: Regular intense physical exercise can cause cardiac adaptations
reflected by increased left ventricular cavity size raising the differentiation from
cardiomyopathy. Unlike senior athletes, there is a paucity of data regarding
cardiac dimensions in junior elite athletes. This is particular relevance as death
due to cardiomyopathy is most prevalent in this age group.
Methods: Between 1996 and 2000, 1610 asymptomatic junior elite athletes
(74% male) in the United Kingdom were evaluated using 2-D echocardiography.
The athletes (age 15.6 ± 1.4 years; range 14-18 years inclusive; body surface
area (BSA) 1.74 ± 0.16 m2 ; range 1.09-2.23 m 2 ) were from a variety of sporting
disciplines including endurance, team and technical sports (tennis 26%, football
24%, swimming 12%, rugby 9%, rowing 8%, cycling 8%, triathlon 5%, other
8%). In addition, 368 healthy non-athletic controls matched for age, gender
and BSA were evaluated.
Results: Both groups were matched for age (15.5 ± 1.6 v 15.2 ± 1.2 years; p
= 0.1) and BSA (1.74 ± 0.2 v 1.73 ± 0.4; p = 0.2). Athletes had a greater left
ventricular end-diastolic diameter (LVEDD) than the control group (50.8 ± 3.2
v 47.9 ± 3.5 mm; p < 0.0001). The LVEDD correlated with BSA (r = 0.6, p>
0.0001) and was greater in males despite correction for BSA (51.6 ± 3.3 v 47.7
± 3.3; p> 0.001). The left atrial size was also greater in athletes (33 ± 3.5 v
31 ± 5 mm; p = 0.0002). Systolic function (fractional shortening 33.1 ± 3.5 v
31.9 ± 3.9; p = 0.4) and E/A ratio (2.25 ± 0.7 v 2.14 ± 0.2; p = 0.3) was similar
in the two groups.
33% of athletes had a LVEDD exceeding predicted upper limits of normal. The
LVEDD in this group was 54.4 ± 2.1 mm (range 52-60mm). The fractional short-
ening in this group was normal (38 ± 3%; range 32-43%). No female athlete
had a LVEDD > 55mm and no male athlete had a LVEDD > 60mm.
Conclusion: (1) The increase in cavity dimension seen in junior athletes is
modest (2.9mm; 6%) and less than that reported in studies of senior athletes.
This may reflect shorter cumulative duration of training. (2) Left ventricular di-
latation in athletes occurs in the context of normal systolic function differenti-
ating it from dilated cardiomyopathy. A LVEDD > 60mm suggests pathological
dilatation rather than physiological adaptation. (3) The LA is dilated in athletes
but in proportion to LVEDD reflecting a generalised increase in preload with ex-
ercise rather than elevated end-diastolic pressures and diastolic abnormalities.

P241 3 QTc-interval dispersion is not associated with
mortality in patients with heart failure due to Chagas'
cardiomyopathy

R. Bestetti' , D. Haber 2 . 'Centro Universitario Barao de Maua, Internal
Medicine, Ribeirao Preto, Brazil; 2FAMERP, Cardiology, Sao Jose do Rio
Preto, Brazil

QTc-interval dispersion (QTc-d) has been considered a marker of mortality for
patients with nonchagasic heart failure. QTc-d is increased in patients with
heart failure due to Chagas' cardiomyopathy as compared with controls. Nev-
ertheless, the value of QTc-d to predict mortality in patients with heart failure
due to Chagas' cardiomyopathy is unknown. Accordingly, this study aimed at
assessing the association of QTc-d with mortality in patients with heart failure
due to Chagas' cardiomyopathy.
From january, 2000 to june, 2001, 63 consecutive patients followed at the Heart
Failure Outpatient Service with a positive serologic test for Chagas' disease
were considered for the study. All chagasic patients underwent history-taking,
physical examination on admission, 12-lead resting ECG, X-Ray chest, sero-
logical tests and dopplerechocardiography. Patients were diagnosed as having
heart failure due to Chagas cardiomyopathy on the basis of cardiomegaly on
X-Ray chest or decreased left ventricular ejection fraction on dopplerechocar-
diography. Twenty-two patients wearing artificial pacemakers and 11 patients
with atrial fibrillation were ruled out, whereas the remaining 30 patients were
entered the study. The QTc interval was measured in at least 5 leads. QTc-d
was defined as the difference between maximum and minimum QTc. Fifteen
patients with no previous cardiac history served as controls.
Eleven (37%) of 30 patients with heart failure due to Chagas' cardiomyopa-
thy died during the study period. Mean left ventricular ejection fraction was
32±13% in survivors and 30±13% in nonsurvivors chagasic patients (p>0.05).
QTc-d was 40.6±10.94 msec in controls, 98.75±37.13 msec in survivors and
117.59±37.91 msec in nonsurvivors chagasic patients (p<0.0001 by Kruskal-
Wallis test). No difference was observed between survivors and nonsurvivors
chagasic patients with regard to mean QTc-d values.
Thus, QTc-d seems not to be associated with total mortality in patients with
moderate to severe heart failure due to Chagas' cardiomyopathy. ®

P2414 Microangiopathy as diagnostic and prognostic
marker in cardiac sarcoidosis

Y. Yazaki 1 , Y. Kamiyoshi' , K. Kogashi 1 , H. Imamura 1 , M. Owa' , K. Kubo' ,
M. Sekiguchi 2 . 1 Shinshu University School of Medicine, First department of
Internal Medicine, Matsumoto, Japan; 2Akasaka Sekiguchi Clinic, Tokyo,
Japan

Background: Microangiopathy presenting as basal lamina layering (BLL)
around the microvasculature detected by electron microscopy is often observed
in various tissues affected by sarcoidosis, including the heart. The clinical sig-
nificance of microangiopathy is unknown, however in relation to cardiac sar-
coidosis. Methods: To clarify the diagnostic and prognostic significance of mi-
croangiopathy, we analyzed the clinicopathological findings and outcomes in
15 cases of CS in which sarcoidosis in the lung, skin, lymphnode, or heart
was confirmed histologically, and in which ultrastructural observations of heart
biopsy specimens were made. Electron microscopy findings in 25 cases of idio-
pathic dilated cardiomyopathy (IDC) were used for comparison. Results: Gran-
ulomas were confirmed in only 3 patients (20%) by heart biopsy. The incidence
of BLL was significantly greater in cases of CS than in cases of IDC (12/15:73%
vs. 7/25:28%, p<0.05). The presence of BLL >4 layers showed a sensitivity of
60%, a specificity of 92%, and a predictive accuracy of 78% for differential
diagnosis of CS and IDC. Left ventricular (LV) ejection fraction (39±13% vs.
59±23%, p<0.05) and % area of interstitial fibrosis (16±8 vs. 8±4, p<0.05)
in 9 patients with BLL >4 layers (group A) was significantly lower than that
in the other 6 patients (group B). A cardiac event (worsening heart failure re-
quiring hospitalization, sustained ventricular tachycardia, or cardiac death) oc-
curred in 6 group A patients (67%) and 1 group B patient (17%) during the
mean follow-up period of 54 months (p<0.05), and 5 group A patients (56%)
died. Despite corticosteroid treatment, group A patients showed a significant
increase in LV volume index (78±21m1/m 2 to 103±23ml/m2 , p< 0.01) and thin-
ning of the interventricular septum (12±4mm to 9±3mm, p<0.01). No group B
patient died, and echocardiographic parameters were unchanged in this group.
Conclusions: BLL is a useful diagnostic marker of CS. Microangiopathy may be
related to ventricular remodeling, disease progression, and poor clinical out-
come in cases of CS.
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P2415 Alterations in myocardial creatine kinase may be
used to detect myocardial maladaptation in chronic
valvar heart disease

C. Piper', A.K. Bock 2 , D. Horstkotte' , A. Doerner 2 . 'Heart Center North
Rhine-Westphalia, Department of Cardiology, Bad Oeynhausen, Germany;
2 University Hospital Benjamin Franklin, Department of Cardiology and
Pulmology, Berlin, Germany

Background: The creatine kinase (CK) system (creatine-phospat + ADP = cre-
atine + ATP) is the primary energy providing system of the heart. To maintain
increased myocardial workload an upregulation of the CK activity, which re-
sults in fastened ATP resyntheses, is necessary to meet the elevated energy
demand. It is still controversial whether CK activity is decreased in patients with
cardiac failure. The isoenzyme CK-MB has a higher affinity to ADP and in case
of a reduced amount of phosphocreatine ATP produces more efficiently than
CK-MM. A shift of the isoenzyme pattern from CK-MM to CK-MB is regarded
as a mechanism of myocardial adaptation. We analyzed whether changes of
the CK system can be used as a biochemical marker to determine myocar-
dial maladaptation to volume and/or pressure overload in valvar heart disease
(VHD).
Methods: In right ventricular biopsies from 12 patients (P) with aortic stenosis
(pressure loss (PL) 0.2-2.9 mmHg/ml stroke volume, cardiac index (Cl) 2.0-4.4
ml/min/m2 , wall stress (WS) 85-174 g/cm 2 ) and from 12 P with valvar regur-
gitation (aortic[AR] n=6, mitral[MR], n=6) (regurgitation fraction (RF) 22-55%,
CI 1.8-4.5 ml/min/m 2 , WS 75-164 g/cm 2 ), total CK activity was measured by
disappearance of NADP at 450 nm and CK isoenzyme pattern by gel elec-
trophoresis. As controls, endomyocardium from explanted organs with terminal
heart failure (EXPL,n=7), from P with dilated cardiomyopathy (DCM,n=12) and
from 6 healthy hearts (C) were examined.
Results: In comparison to C (47.2±5.2 U/mg protein) mean CK activity was
reduced in P with pressure overload (AS: 41.9+13.6 U/mg), volume over-
load (AR/MR: 38.4±17), in EXPL (43.3+16.2) and significantly in P with DCM
(20.1±9.9)(p<0.05). In VHD, CK activity increased parallel to the severity of
diastolic (LVEDP, r=0.42) and decreased parallel to systolic dysfunction (Cl, r=-
0.22). In DCM, CK activity decreased parallel to systolic (CI, r=0.40)and dias-
tolic (LVEDP, r=0.24) dysfunction. There was no correlation between CK activity
and DV or RF An CK isoenzyme shift was found in P with VDH parallel to an
elevation of WS (CK-MB/CK-MM vs WS, r=0.41).
Conclusion: A decrease of myocardial CK activity and an isoenzyme shift from
CK-MM to CK-MB indicates myocardial maladaptation in VHD.
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P2416 Coagulations, fibrinolytic system activation and
endothelial dysfunction in patients with mitral
stenosis in sinus rhythm

S. Topaloglu I , A. boyaci I , S. Ayaz 2 , S. Yilmaz 2 , O. Yanik 3 , O. Ozdemir' ,
A. Duran demir' , S. Korkmaz 1 . 1 Turkiye Yuksek Ihfisas Hospital, Cardiology,
Ankara, Turkey; 2 Turkiye Yuksek lhtisas Hospital, Haematology, Ankara,
Turkey; 3S.B Ankara hospital, Internal medicine, Ankara, Turkey

SUMMARY Background. Systemic embolism is an important complication in
patients with mitral stenosis. Anticoagulation treatment can prevent this seri-
ous complication in patients with mitral stenosis in atrial fibrillation, but in sinus
rhythm the place of this treatment is in argument. In this study, our aim is to
determine the hemostatic parameters of mitral stenotic patients in sinus rhythm
and also to compare the systemic hemostatic parameters of patients both in
atrial fibrillation with LASEC (left atrium spontaneous echo contrast) and with-
out LASEC and normal population.
Methods: 46 patients with mitral stenosis contributed to this study. 28 patients
were in sinus rhythm and 18 patients were in atrial fibrillation. None of the pa-
tients had left atrial trombus in transesophageal echocardiography. We studied
systemic venous fibrinogen, D-dimer, antitrombin-III, tissue plasminogen acti-
vator, plasminogen activator inhibitor-I, von Willebrand factor, platelet factor 4
in these patients. The patients were divided into subgroups, first according to
their rhythm as sinus and atrial fibrillation than those with LASEC and sinus
rhythm, those with LASEC and atrial fibrillation, those without LASEC and si-
nus rhythm, those without LASEC and atrial fibrillation. All of these groups were
compared with control group.
Results: Our results suggest that fibrinogen, D-dimer, antitrombin-III, von
Willebrand factor, platelet factor 4 levels were greater in sinus rhythm and
atrial fibrillation groups than the control group. This was significant statistically
(p<0.05). Also in presence of LASEC both in sinus rhythm and atrial fibrillation
fibrinogen, D-dimer, antitrombin-Ill, von willebrand factor and platelet factor 4
levels were significantly higher compare to control group (p< 0.05). Without
LASEC fibrinogen, antitrombin-III, von Willebrand levels were high only in atrial
fibrillation group (p<0.05). D- dimer, platelet factor 4 were greater in atrial fib-
rillation and sinus rhythm than controls (p<0.01). These parameters were also
high in atrial fibrillation than sinus rhythm (p<0.05). We studied also tissue
plasminogen activator and plasminogen activator inhibitor-I levels. Only tissue
plasminogen activator levels were higher in atrial fibrillation group than sinus
rhythm and control group (p<0.05).
Conclusions: In patients with mitral stenosis but in sinus rhythm, especially the
patients with LASEC, coagulation activation, platelet activation and endothelial
dysfunction are similar in patients with atrial fibrillation.

P2417 Should we still anticoagulate patients with atrial
fibrillation and/or mitral stenosis in presence of
severe mitral regurgitation?

N. Ozdemir', C. Kaymaz 2 , C. cevik 2 , C. Yzgi 2 , O. Ozveren 2 , M. Akcay 2 ,

O. Karakayaz, M. Ozkan 2 . 1 Kosuyolu Heart & Research Hospital, Cardiology
Clinic, Istanbul, Turkey; 2Kosuyolu Heart & Research Hospital, Cardiology
Clinic, Vstanbul, Turkey

The risk of left atrial thrombus (LAT) formation and/or systemic embolism (SE)
have been documented to be high in pts with atrial fibrillation (AF) and/or mitral
stenosis (MS),and to be low in pts with severe mitral regurgitation (MR). How-
ever, indications of anticoagulation in pts with severe MR concommitant with AF
and/or MS does not consider any beneficial impact of MR on thromboembolic
risk. We aimed to investigate the incidence of LAT and history of SE in patients
who underwent mitral valve surgery,and to assess whether severe MR prevents
LAT and SE in pts with chronic AF.The study population comprised 979 pts(F
636,M 343,age 40±14.5) in whom valve surgery was performed because of
pure or predominant MS(n=517),severe MR(n=388),and MS concomitant with
severe MR (n= 74).Preoperative rhythm was AF in 530 pts, and sinus rhythm
(SR) in the remainder. History of SE before surgery was documented in 146
pts with MS, but in none of them with severe MR with or without MS. Antico-
agulation was noted in 166 pts with history of SE and/or LAT diagnosed by
echo. Age, sex, and left atrial diameter were not different between three groups
(p>0.05). Intraoperative assessment disclosed LAT in 108 pts. In MS group, pts
with AF had a higher incidence of LAT as compared to pts with SR (31.3% vs
4.8%,p<0.001). However, none of pts with severe MR had LAT,and LAT within
the appendage was detected in one pt with MS+MR with AF. Incidence of LAT
was lower in MR group regardless of rhythm as compared to pts either with MS
concommitant with AF (p<0.001) or SR (p<0.05). Similarly, pts with MS+MR
had a lower incidence of LAT than pts with MS and AF (p<0.001), and pts with
MS and SR (p<0.05).
We conclude that incidence of LAT and/or SE are the highest in MS with AF,
and even high in MS with SR whereas pts with severe MR carry the lowest
risk regardless of rhythm and MS. Severe MR seems to prevent LAT and SE in
chronic AF even in the absence of anticoagulation. In patients with severe MR
indications of anticoagulation for AF and MS may need to be reevaluated.

P2418 The relationship between tumor markers and
echocardiographic findings in carcinoid heart disease

J. Ravnik', M. PodlesnikI, M. KozeljI, S. Markovic 3 , J. Osredkar 4 .

'University Medical Centre Ljubljana, Department of Cardiovascular Diseases,
Ljubljana, Slovenia; 2 University Medical Centre Ljubljana, Department of
Cardiovascular Diseases, Ljubljana, Slovenia; 3 University Medical Centre
Ljubljana, Department of Gastroenterology, Ljubljana, Slovenia; 4 University
Medical Centre Ljubljana, Institute of Clinical Biochemistry, Ljubljana, Slovenia

Background: Carcinoids are neuroendocrine tumours that secrete active sub-
stances which could cause carcinoid syndrome (CS) and carcinoid heart dis-
ease (CHD). Pathogenesis of CHD is not completely understood. AIM: To ex-
plore differences in biochemical markers (urine levels of 5-HIAA and serum
levels of chromogranin A and TGF-betal) between two groups of patients with
CS (group A with CHD and group B without CHD) through which we wanted
to gain more insight in the pathogenesis of CHD and confirm the diagnostic
value of biochemical markers for CHD. METHODS: The prospective study in-
cluded 12 pts who were at the time of study diagnosed and treated for CS.
Group A included 5 pts and group B 7 pts. All pts but 1 had already started with
octreotid treatment before our echocardiographic analysis were made. 5-HIAA
(mg/24h urine), chromogranin A (Rg/I) and TGF-betal (µg/I) were measured
for each patient at the time of echocardiographic analysis (control measures);
pre-treatment measures of 5-HIAA before treatment with octreotide were also
obtained. RESULTS: The two groups did not differ in duration of symptoms of
CS (53 vs. 50 months). The most common echocardiographic findings in group
A were morphologic changes of the tricuspid valve with tricuspid regurgitation.
Group A had significantly higher concentrations of chromogranin A (median
216 vs. 36; p<0.05). The correlations between levels of chromogranin A and 5-
HIAA were statistically significant both for the time before (Kendall Tau= 0.49;
p<0.05) treatment with octreotide and for the time when echocardiographic
analysis were made (Kendall Tau= 0.69; p<0.01). Only control (median 600
vs. 70) but not the pre-treatment measures (median 219 vs. 33) of 5-HIAA be-
tween two groups were statistically significant (p<0.01). Decrease of 5-HIAA
levels after treatment with octreotide was insignificant. The two groups did not
differ in serum levels of TGF-betal (median 23.5 vs. 39.4). CONCLUSIONS:
Appearance of CHD is not dependent on the duration of symptoms of CS.
Chromogranin A and 5-HIAA are useful in diagnostics and follow-up for pa-
tients with carcinoid syndrome and carcinoid heart disease. The levels of 5-
HIAA in our study confirm the important role of serotonin in pathogenesis of
CHD. Treatment with octreotide does not cause a significant fall in the 5-HIAA
concentrations and apparently has no impact on development of CHD. Serum
concentrations of TGF-betal were not found to be helpful in diagnostics of CS
or CHD.

P2419 Outcome of percutaneous mitral baloon
valvuloplasty: comparison of the Inoue and
retrograde non-transseptal techniques, from a single
center

1. lakovou, G. Pavlides, V. Voudris, G. Athanasopoulos, G. Karatasakis,
A. Manginas, D.V. Cokkinos. Onassis Cardiac Surgery Center, 1st Cardiology
Department, Athens, Greece

Introduction: The transseptal Inoue (IN) and to a lesser extend retrograde non-
transseptal (RNT) techniques are established procedures for percutaneous mi-
tral balloon valvuloplasty (PBMV) in patients with mitral stenosis. However, a
head to head comparison of these two techniques, especially from a single
center, has not been reported yet.
Methods: 72 consecutive patients (IN:35 and RNT: 37) underwent PMBV in
our clinic from October 1993 to December 1999. All baseline and procedural
characteristics were compared, as well as the immediate and long-term (42 f
12 months) outcome of the pts.
Results: Baseline characteristics were similar in the two groups. Immediately
after the PMBV, mitral valve area (MVA) increased from 1.04 ± 0.16 to 1.6 ±
0.3 in group A and from 1.06 ± 0.23 to 1.55 ± 0.3 in group B. There was a
higher percentage of mild mitral regurgitation (MR) after the RNT technique,
compared with the IN (p=0.034). A successful immediate result was achieved
in 91% of patients in IN and 89% of patients in RNT group. Mean fluoroscopy
time was 31 ± 16.1 in IN and 39 ± 11 min in RNT (p=0.024). There were
no procedural deaths in either group. After discharge, major adverse cardiac
events (MACE: mitral valve replacement, repeat BMV) occurred in 3 (8%) pts in
IN and 5 (13.5%) patients in RNT group (NS). There were no deaths at follow-
up. Follow-up echocardiographic assessment of MVA revealed no significant
change.
Conclusions: The IN and RNT techniques are comparable regarding the
achieved MVA with slightly more frequent MR post-RNT PBMV. The IN requires
significantly less fluoroscopy time. MACE and event free survival rates at follow-
up were similar in the two groups.
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P2420 Prevalence of rheumatic heart disease among
schoolchildren in urban areas of Hamedan province,
situated in the west of Iran

M.J. Mahmoudi 1 , N. Rezaei 2 , M. Mahmoudi 1 . t Tehran University of Medical
Sciences, Tehran, Iran (Islamic Republic of); ITehran University of Medical
Sciences, Tehran, Iran (Islamic Republic of)

Background and Objectives: Rheumatic heart disease(RHD), the most im-
portant cardiovascular disease, continues to be a common health problem in
the developing world, causing morbidity and mortality among both children and
adults. There are only a few population surveys available in Iran to determine
the prevalence of RHD. This survey was undertaken to estimate its prevalence
among schoolchildren in urban areas of Hamedan province, situated in the west
of Iran.
Material and Methods: The study was a cross sectional survey, carried out by
a specially trained medical team headed by a cardiologist. The study involved
all of the schoolchildren (7-18 years of age) from 7 city of Hamedan province in
1992. Diagnosis of rheumatic heart disease was confirmed only after Doppler
echocardiography in suspected cases.
Results: A total of 167,786 children on the school register (104,242 boys and
63,544 girls) were examined generally and specifically for evidence of RHD.
Out of the 167,786 children screened, 714 were suspected cases and 23 were
confirmed cases of RHD (14 boys and 9 girls), giving an overall prevalence rate
of 1.37 per 10000 children with no significant difference among the age groups
of 7-11, 12-14 and 15-18 years. Only sixteen of the 23 patients were aware of
their disease (69.6%). The mitral valve was affected in all of the cases. Out of
23 cases of RHD, isolated mitral regurgitation(MR) was present in six (26%),
combined MR and mitral stenosis (MS) in nine (39.1%), combined MS and
aortic insufficiency(Al) in one, and combined MR and MS and Al in four patients
(17.3%). Also one patient had acute rheumatic carditis. The tricuspid valve and
pulmonary valve involvement were not seen in any cases.
Conclusion: This study revealed a lower prevalence of RHD than that, re-
ported in most earlier studies from developing countries. The lack of patient's
awareness about their disease, noted among the patients revealed that pub-
lic health education is necessary. Also, regular surveys are needed to identify
new cases and to ensure secondary prophylaxis; thereby preventing the pro-
gression and the severity of the valvular lesion.

P2421 Herpes simplex virus type 1 infection in rheumatic
heart disease

L. Archard 1 , Z. Pan 2 , V. Ji 3 , H. Zhang 1 , Y. Li 1 . t Imperial College Faculty of
Medicine, Division of Biomedical Sciences, London, United Kingdom;
2Zhongshan Hospital, Fudan University, Department of General Practice,
Shanghai, China; 3Zhongshan Hospital, Fudan University, Department of
Pathology, Shanghai, China

Background: Rheumatic heart disease (RHD) is the most important sequela
of rheumatic fever: evidence that streptococcal infection is the etiological agent
is strong, but indirect. Herpes simplex virus type 1 (HSV-1) can establish latent
infection in autonomic ganglia innervating cardiac valves and virus reactivation
produces mucocutaneous lesions within the distribution of the affected nerve.
We hypothesized that reactivation of HSV-1 in autonomic nerves, by infection,
stress or trauma, may involve cardiac valves and contribute to the onset and
development of rheumatic valvular disease.
Materials and Methods: Formalin-fixed, paraffin-embedded valvular samples
from 17 patients diagnosed clinically and histologically with RHD were inves-
tigated for HSV-1 infection. HSV-1 antigen in tissue was detected by immuno-
histochemistry with an HSV-1-specific monoclonal antibody and the EnVision
detection system (DAKO). Part of the glycoprotein D gene sequence of HSV-
1 was amplified by nested PCR using HSV-1 specific primers. PCR products
were characterized by agarose gel electrophoresis and direct nucleotide se-
quencing. b-globin gene sequences were amplified from each sample at the
same time, as reagent control. Valvular tissues collected at autopsy from 5
cases of sudden death without myocardial or valvular lesions served as a com-
parison group. HSV-1-infected lung tissue was used as positive control.
Results: HSV-1 antigen was detected in valvular tissues from 14 of 17 pa-
tients. Five of these 14, but no antigen-negative sample, were positive also for
HSV genomic DNA. Nucleotide sequence of nPCR-amplified HSV DNA, deter-
mined by automated cycle sequencing in both orientations, was homologous
with the HSV-1 glycoprotein D gene. HSV-1 antigen was present also in one
case of sudden death but HSV-1 DNA was not found in tissue from any case
in the comparison group. Results from reagent and positive controls were as
anticipated.
Conclusions: This is the first study to show the presence of HSV-1 antigen and
genomic DNA in valvular tissues, supporting the concept of HSV-1 involvement
in rheumatic valvular disease. HSV-1 infection may damage valves directly or
act with additional etiological factors such as prior streptococcal pharyngitis,
leading to initial and recurrent episodes of rheumatic heart disease.

P2422 Long-term prognosis of infective endocarditis. Are
embolic phenomena associated with a higher
mortality?

L. Moura, J.L. Zamorano, R. Moreno, C. Almeria, J.L. Rodrigo, A. Aubele,
D. Herrera, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

Infective endocarditis (IE) may be complicated with embolic phenomena (EP).
However, it is not clear if EP imply itlself higher mortality in these patients. Aim
of the study was to elucidate whether EP in IE are associated with higher long-
term mortality.
We studied and followed-up for a mean of 3.1 years (range 0.5-15) 150 pa-
tients with IE. Of them, 65 (43%) had any EP at clinical presentation or during
hospitalization.
Patients with EP were younger (46±18 vs. 55±18 yr, p<0.01) and more often
drug abusers (38% vs. 19%, p=0.02), and had less frequency of heart failure
(29% vs. 50%, p<0.01), S. aureus as etiological agent (44% vs. 23%, p=0.02),
and mitral involvement (35% vs. 21%, p<0.05).

Long-term outcome.

Prognosis of patients with vs without EP

Embolisms No embolism p

During Mortality 19% 15% NS
hospitalization Surgery 36% 53% 0.03
1-year Mortality 21% 26% NS

Surgery 39% 58% 0.01
5-year Mortality 43% 45% NS

Surgery 49% 62% 0.01

Thus, EP are not associated with higher mortality neither during hospitalization
nor at long-term.
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FAMILIAL ARRHYTHMIAS: THE DOOR TO THE GENETIC
BASIS OF SUDDEN DEATH

2515 Genotype/phenotype correlation in catecholaminergic
ventricular tachycardia: evidence for heterogeneous
clinical presentation

C. Napolitano 1 , R. Bloise 1 , M. Memmi 1 , F. Drago 2 , G. Vignati 3 , B. Colombi 1

S.G. Priori', L. De Simone°. 'Salvatore Maugeri Fondation, Molecular
Cardiology Dept., Pavia, Italy; 2 Ospedale Bambin Gesu, Pediatric Cardiology
Dept., Rome, Italy; 3 Niguarda Hospital, Cardiology, Milan, Italy; 4 Meyer
Hospital, Pediatric Cardiology, Firenze, Italy

We recently demonstrated that mutations in the cardiac ryanodine receptor
gene (RyR2) cause an inherited form of cardiac arrhythmia and sudden death,
called catecholaminergic polymorphic ventricular tachycardia (CPVT). CPVT is
inherited as an autosomal dominant trait and its phenotype is characterized
by polymorphic ventricular tachycardia triggered by physical activity or emo-
tional stress. RyR2-mutations most likely cause a "gain of function" leading
to intracellular calcium overload predisposing to the development of delayed
afterdepolarization-mediated triggered arrhythmias. Here, we report the first
assessment of genotype-phenotype correlations in patients with (RyR2-CPVT)
and without (nonRyR2-CPVT) mutations on the RyR2 gene. Thirty probands
(PB) and of 118 family members (FM) were evaluated and molecular screen-
ing of the RyR2 gene was performed. The clinical evaluation of PB showed
a heterogeneous morphology of the ventricular tachycardia (VT): 14/30 bi-
directional VT(bVT), 12/30 polymorphic VT (pVT) and 4/30 catecholaminer-
gic idiopathic ventricular fibrillation (cIVF). RyR2 mutations were identified in
14/30 PB and in 9 FM (4 silent mutation carriers). All the mutations identified
involved highly conserved and functionally relevant regions of the RyR2 chan-
nel. When CPVT patients with and without mutations in the RyR2 gene are
compared it is shown that no difference is present in the distribution of the VT
morphologies and in the history of sudden cardiac death among family mem-
bers (37% and 31% in RyR2-CPVT and in non RyR2-CPVT families respec-
tively). Interestingly however RyR2-CPVT patients develop events at younger
age than non RyR2-CPVT (8±2 vs. 20±12 years; p <0.004). Among -RyR2-
CPVT patients, male gender is a strong risk factor for syncope (Relative Risk
4.2). Based on these data, that represent the first genotype-phenotype cor-
relation study in CPVT on the largest reported series of patients it may be
concluded that: 1) The morphology of ventricular tachycardia in CPVT may be
either bi-directional or polymorphic. 2) A defect in the RyR2 gene is the under-
lying substrate of adrenergically-mediated idiopathic ventricular fibrillation. 3)
RyR2 mutations account for approximately 45% of all cases of CPVT. 4) RyR2
mutation carriers present cardiac events at younger age and male gender is a
risk factor for the development of cardiac arrhythmias.

2516 Codon 218 within the KCNJ2 gene is a hot-spot for
mutation in Andersen Syndrome

C.R. BezzinaI, L. Bok 2 , I.M. van Langen 3 , L. Beekman, P. Helderman 4 ,

M.M. Mannens 3 , N.A. Blom s, A.A.M Wilde'. 'AMC, Experimental Cardiology,
Amsterdam, Netherlands; 2St Joseph Hospital, Pediatrics, Veldhoven,
Netherlands; 3AMC, Clinical Genetics, Amsterdam, Netherlands; I LUMC,
Clinical Genetics, Leiden, Netherlands; SLUMC, Pediatric Cardiology, Leiden,
Netherlands

Introduction: Andersen syndrome (AS) is characterised by the triad: cardiac
arrhythmias, periodic paralysis (PP) and dysmorphic features. It has recently
been associated with mutations in the KCNJ2 gene that encodes the inward
rectifying potassium channel Kir2.1. In this study: 1) we carried out mutational
analysis in KCNJ2 in 2 families with features of AS. The families had predomi-
nantly the cardiac phenotype and mild dysmorphic features. Neither family had
PP. 2) We tested the possibility that mutation in KCNJ2 could form the ba-
sis of prolonged QT in patients (n = 18) presenting solely with prolonged QT-
interval (in the absence of PP and dysmorphic features; i.e. congenital Long
QT syndrome patients; cLQTS), in whom mutation in the known cLQTS genes
(KCNQ1, KCNH2, KCNE1, KCNE2, SCN5A) has been excluded.
Methods: Mutational analysis was carried out on the entire coding region of
the gene by sequencing of PCR-amplified fragments.
Results: 1) Two different mutations, both within codon 218 were identified in
the two families with features of AS: a CGG->TGG and a CGG->CCG, leading
to the substitution of Arg 218 into Trp and Pro respectively. The mutations seg-
regated with features of the disorder in the two families. 2) No mutations were
identified within the cohort of cLQTS patients.
Conclusions: 1) Besides the two families presented herein, mutation at codon
218 within KCNJ2 has been reported in two other families with AS. One of these
reported mutations results in the same nucleotide substitution (CGG->TGG;
resulting in R218W) as in one of our families. Taken together, it appears that
this codon represents a hot-spot for mutation. This could relate, at least in part,
to the fact that this codon contains a CpG motif, a known hot-spot for mutation.
Furthermore, the fact that the two families presented here displayed predom-
inantly the cardiac phenotype together with mild dysmorphic features and no

PP, underscores the variable expressivity of the disorder. 2) However, the fact
that no mutations were identified in the cLQTS cohort implies that mutation in
KCNJ2 does not form the basis for QT-prolongation in patients presenting solely
with prolonged QT-interval, i.e. in the absence of PP and dysmorphic features.

2517 Female predominance and increased maternal
transmission in genotyped families affected by long-QT
Syndrome

M. Imboden 1 , I. Denjoy 2 , M. Berthet 1 , V. Fressart 1 , D. Klug 1 , B. Hainque 1 ,

J. Feingold 1 , P. Guicheney 1 . 1 Hopital Pitie-Salpetriere, INSERM U523, Paris,
France; 2Hopital Lariboisiere, Service Cardiologie, Paris, France; 3Hopital
Pitie-Salpetriere, Service de Biochimie, Paris, France; 4 Hopital Cardiologique,
Lille, France; 5Pitie-Salpetriere, Institut de Myologie, Paris, France

Introduction: Female predominance has repeatedly been observed in long-
QT syndrome (LOTS) which is apparently not in accordance with Mendelian
transmission of an autosomal dominant character. We thus analyzed the seg-
regation of paternally versus maternally inherited LOTS mutations in order to
state whether a disequilibrium could explain the female predominance.
Methods: 97 French LOTS families recruited by a single index case were found
to carry mutations in KCNQ1 or KCNH2 (LQT1: n=64; LQT2: n=33). Analysis
was performed only on genotypically ascertained individuals with genotyped
ascendants and/or descendants, as well as completely genotyped sibships
(n=488 for LQT1 and n=186 for LQT2). Single ascertainment correction of the
proband family nucleus was done according to Li (1961).
Results: Sex ratio analysis: The female predominance among the probands
was marked (67%, for LQT1, n=43 and 66% for LQT2, n=22), while it was
less evident, after single ascertainement correction, among the genotyped sub-
populations presenting 58% of female mutation carriers for LQT1 and 56% for
LQT2.
Transmission analysis: Analysis of the maternal versus paternal inheritance of
the mutation revealed a higher incidence of maternal transmission (61% for
LQT1, n=64, 59% for LQT2, n=37) than paternal one. We examined in more
detail the segregation and sex ratio of the offspring of LQT1 and LQT2 carriers
and noted a pronounced segregation disequilibrium in the offspring (n=1 15) of
female LQT1 carriers. Indeed, the distribution of the offspring was the following:
41 affected females, 23 unaffected females, 27 affected males and 24 unaf-
fected males, showing a significant excess of affected female offspring (60,3%
affected females vs 39.7% affected males, p< 0, 05). In constrast, the offspring
(n=88) of male LQT1 carriers showed a cassical Mendelian distribution. Due to
the small number of LQT2 carriers(n=23), more data need to be collected to
conclude for this subgroup.
Conclusions: We confirmed a female predominance not only among
probands, but also among proband-independent LQT1 and LQT2 carriers. A
segregation disequilibrium in the transmission pattern of LQT1 mutations was
found and clearly revealed a tendency for female LQT1 carriers to transmit the
deficient trait more often to the female than male offspring. The physiological
mechanism underlying such a selection of female versus male is yet unknown.
Reference: Li CC. 1961. Human Genetics: Principles and Methods. Eds:
MacGraw-Hille Book Company Inc., New York. pp 58 - 79.

2518 Complete sequencing of Ryanodine Receptor 2 gene in
isolated cases affected with effort-induced
polymorphic arrhythmias

A. Bagattin 1 , A. Nava l , B. Bauce 2 , K. King 1 , C. Basso 3 , G. Thiene 3 , G.
A. Danieli 1 , A. Rampazzo' I. 'Laboratory of Human Genetics, Dep. of Biology,
Padova, Italy; 2 University of Padova, Department of Cardiology, Padova, Italy;
3 University of Padova, Department of Cardiovascular Pathology, Padova, Italy

Effort-induced polymorphic ventricular arrhythmias (PVA) consist of left and
right bundle branch block morphology and different axis deviation, which ap-
pear in response to vigorous exercise. Coupling interval of first premature beats
is never short.
Ryanodine receptor gene type 2 (RYR2) mutations have been associated to
this arrhythmias, which occur either in subjects with apparently normal heart or
in patients affected with arrhythmogenic right ventricular cardiomyopathy type
2 (ARVD2).
We detected 7 different RYR2 mutations in 10 apparently unrelated subjects
affected with PVA (in three instances, the same mutation was found in two
patients). In 9 cases, the mutation was detected in additional family members,
thereby confirming familial inheritance; in one case, familiarity could not be
assessed due to the small size of the family.
In additional 3 subjects affected with PVA, considered to be isolated cases due
to the lack of affected relatives, the complete sequencing of the RYR2 gene
was performed. All the 105 exons were PCR amplified from genomic DNA and
directly sequenced in both strands. Although several single-nucleotide poly-
morphisms (SNPs) were observed, no mutations were identified. The negative
results obtained in these 3 isolated cases support the hypothesis of hetero-
geneity of PVAs.
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2519 Overexpression of Al and A3 adenosine receptors
causes bradycardia and atrioventricular nodal
conduction delay-a molecular model for sinus node
dysfunction?

P. Kirchhoff, L. Fabritz 2 , L. Fortmueller 2 , G. P. Matherne 3 , J.
A. Auchampach 1 , W. Haverkamp 2 , J. Neumann, P. Boknik 1 . t University
Hospital Munster, Cardiology and Angiology Dpt., Munster, Germany;
2 Cardiology and Angiology and IfA, Munster, Germany; 3 University of Virginia,
Pediatrics and Cardiovasc. Res. Center, Charlottesville, USA, United States of
America; 4 University of Louisville, Department of Medicine (Cardiology),
Louisville, United States of America; 5 University Hospital Munster,
Pharmacology and Toxicology, Munster, Germany

The molecular causes of sinus node dysfunction and the often associated AV
nodal conduction disturbances are not well understood. Acute administration
of adenosine suppresses AV nodal conduction and affects sinus node function.
We studied whether a chronically enhanced response to adenosine changes
sinus nodal and AV nodal function.
Three months old mice with cardiac-specific overexpression of Al adenosine
receptor (Al AR+) and mice with high -level cardiac-specific overexpression of
A3 adenosine receptor (A3AR+) and their wild-type littermates (WT) were in-
strumented with a telemetric Holter ECG system. The ECG was continuously
analyzed during defined periods of normal activity, during a standardized exer-
cise protocol (4 minutes swimming), and 1 hour after exercise. Pertussis toxin
(PTx, 150microg/kg body weight, n=4 A1AR+, 3 WT) was injected intraperiton-
ally to block the Gi-adenosine signaling pathway. Atrial size was measured by
biplane echocardiography.
A1AR+ mice (n=7) had lower mean heart rates during exercise (580±47 vs
698±84*, all values given in beats/min as mean±SD, * indicates p<0.05), and
1h after exercise (495±38 vs 592±61*). During normal activity, mean heart
rate was not significantly different (414±47 vs 455±60), but the difference be-
tween the lowest and highest heart rate was smaller in A1AR+ mice (38±9
vs 123±64*). Maximal heart rate was lower in A1AR+ mice during all protocol
parts (normal activity: 496±40 vs 522±55*, exercise: 640±37 vs 768±73*, 1 hr
after exercise: 638±45 vs 798±57*). Minimal heart rate was not different during
normal activity (361±64 vs 405±75), 1 hr after exercise (422±37 vs 455±63),
or during exercise (515±43 vs 540±115). PTx reversed bradycardia in AR1+
mice after 36-48 hrs. Atrial size was not different between A1AR+ and WT
hearts.
A3AR+ mice (n=3) also had lower mean heart rates during normal activity
(393±100 vs 517±55*), exercise (539 ±50 vs 756±28*), and 1 h after ex-
ercise (470±75 vs 671±61*). Maximal and minimal heart rates were lower
in A3AR+ mice during all protocol parts (normal activity: Max 438±35 vs
558±41*, min 360±135 vs 449 ±49*, exercise: Max 654±39 vs 853±114*,
min 231±34 vs 459±57*, 1hr after exercise: Max 667±15 vs 834±31*, min
381±68 vs 623±80*). In A3AR+ mice, PQ interval was dramatically increased
at rest (66±2 vs. 32±5ms*), and also during exercise (36±4 vs. 23±5ms*). Left
atrial size was enlarged in A3AR+ mice (2.0±0.2 vs 1.6±0.1 mm*).
Conclusions: Increased function of adenosine receptors in mice may be a
molecular model for sinus node dysfunction in man (Supported by SFB 556,
project Z2).

CATHETER ABLATION OF ISCHAEMIC VENTRICULAR
TACHYCARDIA

2521 Ventricular tachycardia ablation during sinus rhythm:
importance of an isthmus and relation to the presence
of exact pace-mapping

S. del Castillo, A. Arenal, E.G. Torrecilla, J. Almendral, M. Ortiz, H. Sousa,
D. Pascual, R. Yotti. Hospital Gregorio Maranon, Servicio de Cardiologia,
Madrid, Spain

Background: Substrate ablation of ventricular tachycardia (VT) can be a useful
tool to treat unmappable VT.
Methods AND RESULTS: 22 Patients with cardiomyopathy referred for re-
current ventricular tachycardia ablation were evaluated. 19 Patients had is-
chemic cardiomyopathy and 3 patients had nonischemic cardiomyopathy. An
electroanatomic system (CARTO, Biosense) was used to map the left or right
ventricle during stimulation from a catheter situated in the right ventricular apex.
We investigated the feasibility of identifying a conduction isthmus between 2
scar zones, its relationship with the tachycardia circuit and whether this could
be used to locate successful ablation points. On voltage amplitude maps an
amplitude <0.10 mV was defined as scar. A conduction isthmus was defined
by the presence of several consecutive electrograms with an amplitude >=10
mV surrounded by 2 scar areas. In 9 patients (0.39) an isthmus could be recog-
nised. Isthmus sites were characteristically zones in which multiple components
ventriculograms were recorded. Pace-mapping from these sites exactly repro-
duced the documented clinical VT (12-lead ECG) in 7 of the 9 patients (0.77) in
which an isthmus had been identified. Stimulus-QRS interval was longer than
80 ms in all the cases. Ablation was performed during sinus rhythm. Radiofre-
cuency was applied at points located inside isthmus zones and around them,
sites where exact pace-mapping and late potentials were recorded. In the 2 pa-
tients in which mapping couldn't reproduce the clinical tachycardia, substrate
ablation was attempt. Successful ablation of the clinical ventricular tachycardia
was achieved in 6 of the 9 patients in which an isthmus was present.

Cases with an isthmus between scars

VTabl successful 	 VT abi not successful 	 TOTAL

EPM
NEPM
TOTAL

EPM:exact pace-mapping (12 ECG-lead). NEPM: absence of an exact pace-mapping. VT abl:
Ventricular tachycardia ablation.

Conclusions: An isthmus is detected in 39% of cardiomyopathy patients re-
ferred for VT ablation. Multiple component electrograms are recorded in these
areas. Mapping from points inside the isthmus reproduces VT in 77% of them.
Detection of conduction isthmus can be useful for VT ablation during sinus
rhythm.

2522 Do all ventricular tachycardia patients need an ICD?
Results from the Leiden VT ablation trial

A.E. Borger van der Burg, N.M.S de Groot, L. van Erven, M. Bootsma,
E.E. van der Wall, M.J. Schalij. Leiden University Medical Center, Cardiology,
Leiden, Netherlands

Introduction: ICD guidelines recommend implantation of an ICD in the major-
ity of VT pts. Radiofrequency catheter ablation may be an alternative treatment
option for selected pts. We studied long term outcome of catheter ablation pro-
cedures in pts with VT. Results: One hundred and fifty-one consecutive pts
(122 male, age 57±16 years) with drug refractory VT were referred for RFCA.
Underlying heart disease: ischernic heart disease (IHD, 89, 59%); arrhythmo-
genic right ventricular cardiomyopathy (ARVC, 32, 21%); idiopathic VT (IDIO,
30, 19%; LV: 9, 30%; RV: 21, 70%). Ablation was performed using standard
mapping and ablation techniques. Results: Three hundred and six different
VT's were treated (cycle length 334±87 ms, 2.0±1.4 VT/pt). Procedural suc-
cess (non-inducibility of VT after RFCA) was achieved in 126 (83%) pts (70
(79%) IHD pts; 28 (88%) ARVC pts; 27 (93%) IDIO pts). Procedure-related
complications (<48 hrs after RFCA) occurred in 11 (7%) pts: death 3 (2.0%);
cerebrovascular accident 2 (1.3%); complete heart block 4 (2.6%); and pericar-
dial effusion 3 (2.0%). Before discharge, 25 (17%) pts received an Implantable
Cardioverter Defibrillator device (ICD). During follow-up (34±11 mos), recur-
rence of VT occurred in 38 (26%) pts. VT recurrences occurred in 19% of the
successfully ablated pts and in 64% of the non-successfully ablated pts (p <
0.001). During follow-up, 12 (8%) pts died (all IHD, 8 pts due to heart failure, 1
pt died due to an unknown cause, 3 pts due to a noncardiac cause). Conclu-
sion: RFCA of VT can be performed with a high degree of procedural success
(83%). The long-termoutcome of successfully ablated pts is promising with
a 75% relative risk reduction compared to non-successfully ablated pts. Dur-
ing follow-up only 1 pt died suddenly supporting a selective ICD implantation
approach in pts with hemodynamically stable VT.
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2523 Linear ablation of ventricular tachycardia during sinus
rhythm after identification of the infarcted area by
electroanatomical voltage mapping

L. Rodriguez I, C. Timmermans', S. Willems 2 , C. Weiss 2 , J. Kautzer 3 ,

C. Pandozzi°, P. Adragao 5 , S. Schepels. 'Academic Hospital Maastricht,
Department of Cardiology, Maastricht, Netherlands; 2 University Hospital
Eppendorf, Hamburg, Germany; 3 IKEM, Prague, Czech Republic; 4 Ospedale
San Filippo Neri, Rome, Italy; 5Hospital Santa Cruz, Carnaxide, Portugal;
6Biosense Webster (Europe), Waterloo, Belgium

Background: RF ablation of ischemic ventricular tachycardia (VT) guided by
conventional activation mapping is difficult in pts having poorly tolerated VT and
multiple morphologies.
Methods: We evaluated 21 pts (66±10 years, 20 men) with ischemic VT, LVEF:
33±9.6%. One pt was excluded from the study. Thirteen pts had an ICD and
drug refractory VT with frequent ICD shocks (1 to 62) before procedure. The re-
maining 6 pts had frequent episodes of VTs (1.45/pt). All pts underwent detailed
catheter mapping during sinus rhythm. Normal endocardium was defined by
amplitude>1.5mV. Dense scar was defined by amplitude<0.05mV. Deliniation
and size of the densely scarred myocardium was assessed using the 3-D color
voltage map display (CARTO, Biosense Webster). Point-by-point RF lesions
(max. 45°C [ThermoCool cath.)], 70°C [standard cath.], during max 90") to cre-
ate linear lesions (LL) (around the scar, lines connecting scars, lines started
from the exit point (determined by pacemapping) to normal myocardium) were
performed. Site of LL was delinated by 12-lead pacemap matching VT. No drug
therapy was added after ablation. ICD interrogation or visits to the First Heart
Aid documented VT recurrence.
Results: Fifty-two VTs were induced in 20 pts (2.6/pt). The clinical VT was
induced prior ablation in 18 pts (0.9/pt); cycle length:391±82 ms. Point-by-
point RF LL applied in the left ventricle ranged from 1 to 3, average lenght
= 33mm (range 9-55 mm). No adverse events were observed. In four addi-
tional patients an ICD was implanted after the procedure. Acute success was
obtained in 19/20 pts (95%). In-hospital recurrence occurred in 2 pts (10%).
Seventeen pts completed the 6-month follow-up. Ten pts (59%) have been free
of VT. Seven pts had VT reccurrences, but these are less frequent than before
ablation.
Conclusions: Linear ablation around the scar, lines connecting scars or
started from the exit point of the VT to normal myocardium appears to be an
effective approach to control frequent, drug refractory ischemic VT.

2524 The use of a percutaneous non -contact mapping
system in targeting human ventricular tachycardia
ablation: results from the first 50 patients

O.R. Segal, A.W. Chow, R.J. Schilling, V. Markides, N.S. Peters, D.W. Davies.
Imperial College, St. Mary's Hospital, National Heart & Lung Institute, London,
United Kingdom

The predominant treatment for human ventricular tachycardia (VT) remains
palliative, utilising internal cardioverter-defibrillators (ICDs) and/or drugs. RF
catheter ablation offers a potential cure but mapping the diastolic pathway
(DP) of VT circuits in patients with structural heart disease has proved dif-
ficult with conventional techniques. A percutaeous, non-contact endocardial
mapping system was used to guide ablation in 50 consecutive patients (age
61.7±11.8 years (mean±SD), 9 female) with VT. All patients presented with
VT refractory to antiarrhythmic therapy and 78% had ischaemic heart disease.
Results: 153 of 176 morphologies of VT (87%) were mapped (3.5 VTs per pa-
tient) of which 45 were clinical VT morphologies (29%). Successful ablation,
defined as termination of VT or morphological change, followed by failure of
inducibilty was completed in 44 patients (88%). 78/153 VT were ablated, the
position of successful ablation always located within the DP. An exit site was
identified in 49 out of 50 of patients (98%). DP activity was seen in 85/153 VT
morphologies (56%), complete reentrant circuits were identified in 24 VT (16%),
and partial DP activity mapped in a further 61 VT, traced over 27±22% of the
diastolic interval (range 5-95%). 6.6±6.8 RF applications (range 1 to 34/pa-
tient) were used to ablate a total of 78 VT (4.2 applications per VT ablated) of
which 22 VT were ablated by 18 RF applications on common shared diastolic
pathways. No patient suffered a cardiac complication as a result of deployment
of the non-contact mapping system. Follow up: 30 patients (60%) have had no
recurrence of VT over follow up of 12.9±9.3 months (range 0.2 to 3.6 years).
There has been a recurrence of 6/78 targeted VT (7.7%). 13 patients had ICD
therapy histories available before and after ablation. ICD shock frequency was
reduced from 9.1±6.3 per month (range 2-21) to 0.2±0.5 per month (p<0.05)
over mean 14.2±15.5 months. Devices were implanted post ablation in 8 pa-
tients for fast VTNF, with no arrhythmia detected or therapy delivered to date
(mean follow-up approx 18 months). Conclusions: These data show that identi-
fication of DP activity as a target for RF catheter ablation using this system can
be achieved safely and with a high degree of success. In addition, VT recur-
rence necessitating ICD therapy delivery, is significantly reduced.

2525 Catheter ablation of ventricular tachycardia using
electroanatomical mapping and irrigated ablation
technology: first results of the EuroVT study

G. Hindricks', M. Volkmer 2 , S. Furniss 3 , V. KOhlkamp 4 , C.H. De Chillou 5 ,

D. Lacroix, J. AlmendralI, D. Caponi 8 on behalf of Euro-VT investigators.
I University Leipzig Heart Center, Electrophysiology, Leipzig, Germany; 2St.
Georg hospital, Cardiology, Hamburg, Germany; 3Freeman hospital,
cardiology, Newcastle-upon-Tyne, United Kingdom; 4 Universityhospital,
cardiology, Tubingen, Germany; Shopital Central, cardiology, Nancy, France;
6hopital cardiologique, cardiology, Lille, France; 7university hospital Gregorio
Maranon, cardiology, Madrid, Spain; sOspedale Civile, cardiology, Asti, Italy

The Euro-VT-Study is a prospective multicenter study assessing the efficiency
and safety of electroanatomical mapping (Carto, Biosense Webster) and saline
irrigated ablation technology (Thermocool, Biosense Webster) for ablation of
chronic recurrent ventricular tachycardia (VT). In 8 institutions, a total of 58 pts.
(84% male, 64 ± 8.6 yrs.) were prospectively enrolled in the study. All pts. had
coronary artery disease and remote myocardial infarction, left ventricular ejec-
tion fraction measured 29 ± 12%. The pts. had a mean of 50 ± 94 episodes
of VT prior to the ablation session (range: 1 - 380, median 12 episodes), 12/58
pts. (20%) were in incessant VT. The treatment strategy for ablation was based
on the induction of multiple linear lesions through target sites defined by acti-
vation mapping or complete isolation of scar areas defined by voltage mapping
in the majority of pts.. A mean of 18 radiofrequency applications (range 4 - 33,
duration 76 ± 31 sec.) terminated 84% of target VT's or rendered these VT's
non-inducible. Major adverse events occurred in 3/58 pts. (5,2%). Two months
follow-up data are complete for 27 pts.. During this early follow-up period, 10
of 27 pts. (37%) developed a recurrence of target VT or new VT's not targeted
during the ablation session.
In this prospective multicenter study using electroanatomical mapping and
saline irrigated ablation to treat ventricular tachycardia, an acute success rate
of 84% could be achieved. However, early recurrence rate of any ventricu-
lar tachycardia during the first two months after the procedure was 37%. De-
tailed analysis and comparison of the different ablation strategies applied in this
prospective study may provide further information to define the role of catheter
ablation for the treatment of chronic recurrent ventricular tachycardia.

2526 Is the implantable cardiac defibrillator associated with
a higher ventricular tachycardia recurrence after
radiofrequency catheter ablation?

M. Ortiz, J. Almendral, A. Arenal, E. Gonzalez-Torrecilla, S. del Castillo,
D. Pascual. Hospital Gregorio Maranon, Department of Cardiology, Madrid,
Spain

Background: Some studies suggest a higher incidence of ventricular tachy-
cardia (VT) recurrence in patients (P) with an implantable defibrillator (ICD)
comparing with similar P without an ICD.
Objective: To study the influence of the ICD in the assessment of ischemic
VT recurrence in our population of P who were acutely successful treated with
radiofrequency catheter ablation (RFA).
Methods: Thirty-seven consecutive P (32 male, aged 63±10 years, left ven-
tricular ejection fraction (LVEF) 33±11%) with ischemic VT in whom all map-
pable VTs were acutely successful ablated were included in the study. Ten P
(27%) were discharged with an ICD (Group I) and the remaining P did not
(Group II). No statistically significant differences were found comparing clinical
and electrophysiologic characteristics (age, LVEF, spontaneous VT cycle length
and inducibility of non-clinical VT at discharge) between both groups. ICD was
implanted according to the physician criterion.
Results: After a long-term follow-up period (37±26 months) 12 P (32%) had VT
recurrence. The presence of an ICD was significantly associated with a higher
VT recurrence rate (20%/year in group I vs 7%/year in group II, p<0.05). Sud-
den death was 1 %/year in group 11 (1 P). No statistical differences were found
comparing LVEF (33% vs 34%), inducibility of non clinical VT at discharge (36%
vs 30%), spontaneous VT cycle length (360±70 vs 370±79 ms and number of
VT episodes previous to radiofrequency ablation (6±6 vs 6±9) between P who
recurred and those who did not, respectively. A multivariate analysis, includ-
ing LVEF, presence of an ICD, inducibility of nonclinical VT at discharge and
number of VT episodes previous to radiofrequency ablation identified only the
presence of an ICD as significant and independent predictor of VT recurrence
(p=0.04, OR=6.7)
Conclusions: An ICD seems to be a predictor for VT recurrence. Given the
absence of significant differences in clinical and electrophysiological variables,
these results raise the question whether the ICD could overestimate the VT
recurrence rate by treating VTs that could be non sustained.
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252j 	 events and mortality in the "Prevention
of Atrial Fibrillation after Cardioversion" (PAFAC) trial

E.G. Vester', T. Fetsch 2 , L. Seipel 3 , G. Breithardt 2 on behalf of PAFAC study
group. ( Evangelic Hospital Duesseldorf, Cardiology, Duesseldorf, Germany;
2 University of Muenster, Cardiology and Inst. Arterioscl. Res., Muenster,
Germany,, 'University of Tuebingen, Cardiology, Tuebingen, Germany

Purpose of the study: The PAFAC trial addressed in patients with chronic atrial
fibrillation (CAF) after successful direct current (DC) cardioversion (CV) the
efficacy and safety of two commonly used antiarrhythmic drugs.
Methods used: 848 pts were randomised after DC-CV to either sotalol (S)(383
pts), quinidine plus verapamil (QV)(377 pts) or placebo (P)(88 pts). Study end-
point was the recurrence of CAF. All pts transmitted daily ECGs by event
recorder (Tele-ECG) and performed Holter-ECGs. An independent critical event
committee (CEC) reviewed all serious adverse events (SAE).
Summary of results: 20 pts (23%) in the placebo (P) group, 94 pts (25%) un-
der S and 92 pts (24%) under QV presented SAE. The total number of SAE of
'special interest' except of death amounted to 31(3,6%) and were distributed to
the P-, S- and QV-group as follows: Syncope: 1(1,1%); 3(0,8%) and 7(1,9%),
TdP-tachycardia: 0; 9(2,3) and 0, ventricular fibrillation (VF):0; 2(0,5%) and
1(0,3%) and ventricular tachycardia (VT): 2(2,9%); 2(0,5%) and 4(1,1%) - in
total: 3(3,4%) in the P-; 16(4,1%) in the S- and 12(3,2%) in the QV-group. 65%
of life threatening arrhythmic events happened during the first 4 days. 12 death
occurred during the active phase, 9 of them (75%) due to arrhythmic cause:
VF (3), sudden cardiac death (5) and bradycardia (1). No death occurred in
the placebo group. There were another 12 deaths after the end of the study
participation only 2 being primary arrhythmic (17%).
Conclusion: Risk profiles between Sotalol and Quinidine-Verapamil were com-
parable with the exception of TdP occurring only under Sotalol. Total mortality
during and after the active study period was comparable, however arrhythmic
death occurred more frequently under study medication.

2528 Exercise performance and variability of ventricular rate
in chronic atrial fibrillation patients: effects of digoxin,
amiodarone and diltiazem

H.E. Mavrakis 1 , E.M. Kanoupakis 1 , E.M. Kallergis 1 , D.C. Kambouraki
E.G. Manios 1 , P.E. Vardas z. 1 Heraklion University Hospital, Cardiology Dept.,
Heraklion, Crete, Greece; 2Heraklion University Hospital, Cardiology,
Heraklion, Greece

Aim: We compared the effects of digoxin, amiodarone and diltiazem on heart
rate control and rhythm irregularity during isotonic exercise and daily activities,
in patients with chronic atrial fibrillation (AF).
Methods: 59 chronic AF pts were randomly assigned to three treatment groups
for 3 months: group A (19 pts, 270 mg oral diltiazem per day), group B (20 pts,
200 mg oral amiodarone per day) and group C (20 pts, 0,25 mg oral digoxin).
No differences in clinical and echocardiographic characteristics were observed
among the three groups. At baseline and at 3 months follow up, Holter monitor
recording and cardiopulmonary exercise test were performed to assess vari-
ability of ventricular rate and exercise capacity.
Results: Digoxin, diltiazem and amiodarone significantly decreased the mean
ventricular rate during daily activities and peak exercise compared with base-
line (P < 0.05). There were no significant differences among digoxin, diltiazem
and amiodarone in the percentage reduction in ventricular rate during daily ac-
tivities and peak exercise.
The exercise capacity, as measured by exercise maximal oxygen consump-
tion, minute ventilation, ventilatory equivalent and oxygen pulse, was not signif-
icantly changed after treatment with digoxin, diltiazem or amiodarone.
The variability of ventricular rate during daily activities, as measured by stan-
dard deviation (SD) of RR intervals and the root mean square of the SD of
RR intervals, was significantly reduced only after treatment with diltiazem (P <
0.05).AF related patients symptomatology, was also significantly improved after
treatment with diltiazem.
Conclusion: Diltiazem, digoxin and amiodarone had similar effects in the con-
trol of ventricular rate and in exercise capacity. However, digoxin and amio-
darone did not significantly affect rhythm irregularity and AF symptomatology
in patients with chronic AF. These variables were significantly improved only
after treatment with diltiazem.

2529 Rate control versus rhythm control in patients with
nonvalvular chronic atrial fibrillation: the results of HOT
CAFE Polish study

G. Opolski 1 , A. Torbicki 2 , D. Kosior l , M. Szulc 3 , D. Wretowski 1 ,

M. Zawadzka 1 , P. Stolarz 1 , D. Rabczenko 4 . 1 Warsaw University of Medicine,
Dept. of Cardiology, Warsaw, Poland; 2 lnstitute of Pulmonary Disease, Internal
Medicine Dept., Warsaw, Poland, 3 Warsaw University of Medicine,
Hypertension Dept., Warsaw, Poland, 4 Institute of Higiene, Dept. of
Biostatistic, Warsaw, Poland

HOT CAFE Polish Study (How To Treat Patients With Chronic Atrial Fibril-
lation) was designed to evaluate in randomized, multicenter and prospective
manner risks and advantages of two therapeutical strategies in patients (pts)
with chronic atrial fibrillation (CAF): rate control vs rhythm control. Inclusion cri-
teria were: pts age 50-75 years, CAF lasting from 7 days up to 2 years with
acceptable etiology of arrhythmia related to hypertension, ischemic heart dis-
ease and hemodynamic insignificant valvular heart disease or lack of assess-
able etiology (idiopathic AF). Our study population comprised 205 pts (F/M
71/134; mean age 61±17 year) with mean time of AF duration 273.7±112.4
days. Observation period was 12 months. 101 pts were randomly assigned
to rate control (Group I). The treatment goal in this group was optimizing the
heart rate (HR) frequency by 24-hours Holter monitoring using calcium antag-
onists (7.9%), beta-blockers (49.5%), beta-blockers+digoxin (39.6%) or digoxin
by itself (3.0%). As thromboembolic prophylaxis were used oral anticoagulants
(acenocumarol 74.3%) or antiplatelet drugs (aspirin 19.8%, ticlopidine 1.0%).
104 pts (F/M 33/71) were randomized to sinus rhythm (SR) restoration by DC
cardioversion (CV) and its subsequent maintenance with serial antiarrhythmic
drug usage (disopiramide, propafenon, sotalol and amiodarone) - rhythm con-
trol (Group II). After 12 months SR was presented in 75% pts.
Results: The incidence of hospital admission was higher in group II in com-
parison to group 1 (12% vs 74%; p<0.001). In both groups significant improve-
ment of heart failure symptoms estimated by NYHA scale was observed during
first 2 months (p<0.02 and p<0.001). In group II exercise tolerability measured
by maximal workload during treadmill test significantly improved (5.2±5.1 vs
7.6±3.3 MET; p<0.0001). SR restoration influenced improving LV function and
increasing value of shortening fraction (29±7% vs 31±7%; p<0.01). No throm-
boembolic complications were observed in pts left with AF. 3 pts suffered is-
chemic stroke in group II: 2 cases were associated with CV, the third one with
late AF recurrence.
Conclusion: HOT CAFE Polish Study did not reveal the significant differences
in two treatment strategies in CAF in 12 months follow-up.

2530 Class IC or amiodarone induced atrial flutter during
chronic treatment of AF: long-term follow-up of hybrid
pharmacological and ablative therapy

A. Bonso 1 , A. Rossillo 1 , M. Bertaglia 2 , A. Proclemer 3 , R. Verlato°, L. Corby,
S. Themistoclakis' , A. Raviele 1 . 1 Umberto 1, Department of Cardiology,
Mestre (Venice), Italy, 2Civil Hospital, Department of Cardiology, Mirano,
Venice, Italy; 3Civil Hospital, Department of Cardiology, Udine, Italy; °Civil
Hospital, Department of Cardiology, Camposampiero, Padua, Italy; 5 Civil
Hospital, Departmet of Cardiology, Conegliano (TV), Italy

Patients (pts) chronically treated with amiodarone or class IC antiarrhythmic
drugs (AAD) for recurrent atrial fibrillation (AF), can experience conversion of
AF to atrial flutter (AFL) in about 5-22%. In these pts, hybrid ablative and phar-
macological treatment can be effective in maintaining sinus rhythm (SR). The
aim of this study was to evaluate the long-term results of this therapeutic strat-
egy. Methods: From October 1996 to May 2001, 101 pts (75 male, mean age
62±10 years) chronically treated with class IC AAD (57 pts, 56%), amiodarone
(37 pts, 36%) or amiodarone plus IC AAD (7 pts, 8%) had conversion of AF
into typical AFL. Mean AF duration was 5.4±9 years (median 2 years). A mean
of 2±0.9 drugs had been ineffective in maintaining SR. History of more than
10 episodes of AFL was present in 24.7% of pts. Seventy-eight pts (78%) had
structural heart disease (14 ischemic, 28 hypertensive, 13 valvular, 23 other).
Mean LVEF was 59±10% and mean left atrial diameter was 4.4±0.5 cm. All
pts underwent radiofrequency ablation of cavo-tricuspidal isthmus maintaining
previous AAD at discharge. All pts underwent baseline evaluation, ECG and
Holter monitoring at 1, 3 and every six months. These evaluations were also
performed if symptoms were referred. Results: AFL ablation was effective in
97 pts (97%) achieving bidirectional isthmus conduction block. In 3 pts bidirec-
tional isthmus block was reached after a second procedure performed for AFL
recurrence. Complications were observed in 2 pts (2%): 1 pts had complete AV
block and 1 deep vein thrombosis. After a mean follow-up of 20±11 months
51 pts (50.5%) maintained SR continuing the same drugs as before ablation.
AFL recurred in 7 pts (7%). The actuarial recurrence rate of AFUAF was 31%
at 1 month, 46% at 6 month, 49.5% at 1, 2, 3 and 4 years. Conclusions: Hy-
brid pharmacological and ablative therapy of class IC or amiodarone AFL is
effective in preventing recurrence of AFL and AF. During long-term follow-up a
low risk of AF recurrences was observed in pts treated with hybrid therapy, that
were event-free for more than 6 months after AFL ablation.
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2531 Comparison of acute and long-term effects of ibutilide
and verapamil for the management of immediate
recurrence of atrial fibrillation

C. Sticherling 1 , H. Tada 2 , M. Ozaydin 2 , H. Oral 2 , B.P. Knight 2 ,

S.A. Strickberger 2 , F. Morady 2 . t Free University of Berlin-UKBF Dept. of
Cardiology, Berlin, Germany; 'University of Michigan Medical Center, Dept. of
Internal Medicine, Cardiology, Ann Arbor, Michigan 48109-0022, United States
of America

Immediate recurrence of atrial fibrillation (IRAF) after successful transthoracic
cardioversion (TCV) is a common clinical finding. There is evidence that atrial
remodeling is due to intracellular calcium (iCA) overload and that calcium chan-
nel blocking (CCB) agents attenuate these electrophysiological changes. Ibu-
tilide (Ibu) is a class III drug that has recently been shown to markedly facilitate
TCV. The aim of this prospective study was to determine the incidence of IRAF,
to compare the efficacy of i.v. verapamil (Ver) and i.v. Ibu for the prevention of
IRAF, and to compare the long-term AF-recurrence rate of pts with and without
IRAF.
Methods: TCV was performed in 223 pts using a step-up protocol (1 OOJ-200J-
300J-360J). After successful TCV, pts were monitored for 30 minutes. If two
IRAFs occurred, pts were randomized to i.v. Ver (0.15 mg/kg) or i.v. Ibu (1 mg)
10 minutes prior to another TCV attempt. In the event of another IRAF, pts
crossed over to the other treatment arm and TCV was repeated.
Results: A total of 21 pts (9.4%, 17 males, age 59±12 yrs, LVEF 0.52±0.08)
had IRAF 86±51 sec. after TCV. The mean duration of AF was 28±37 weeks.
Six pts (29%) were on amiodarone, 10 pts on b-blockers, and four pts on a CCB.
One pt was not randomized because the LVEF was <0.3. Eleven pts were ran-
domized to Ver. 8/11 pts (73%) experienced another IRAF after 18±10 sec and
7/8 pts crossed over to the Ibu arm. One (14%) of these patients had another
IRAF Nine pts were randomized to Ibu and 2 (22%) of these had another IRAF,
which was significantly less often than in the Ver group (P=0.02). One of the
latter pts received Ver and had no further IRAF Including the pts who crossed
over, IRAF occurred in 3/16 pts (19%) after administration of Ibu, compared to
8/12 pts (67%) in the Ver arm (p=0.01). 18/223 (8%) in the non-IRAF and 2/20
pts (10%) in the IRAF group were lost to follow-up. After a mean follow-up of
27±30 weeks, 5/18 pts (28%) in the IRAF and 73/185 (39%) in the non-IRAF
group remained in sinus rhythm (p=0.3).
Conclusions: The incidence of ]RAF is 9.4%. Ibutilide is significantly more
effective than verapamil in treating IRAF Since the long-term AF recurrence
rate does not differ significantly in pts with and without IRAF, it is worthwhile to
treat ]RAF.

2532 Atrial fibrillation in hypertrophic obstructive
cardiomyopathy: prevalence, symptoms and quality of
live

L. Obergassel, T. Lawrenz, F.H. Gietzen, C. Strunk - Mueller, H. Kuhn. The
Bielefeld Hospital, Cardiology and Angiology, Bielefeld, Germany

Background: At present influence of atrial fibrillation (AF) on symptoms and
quality of live (QoL) in hypertrophic obstructive cardiomyopathy (HOCM) is not
clearly defined. Corresponding to prevalence of AF in HOCM only few reports
are available.
Patients and Methods: The study population consisted of 80 consecutive pa-
tients (pts, 38 f, mean age 56 ± 17 y) with severe symptoms due to HOCM, who
were treated by transcoronary ablation of septa) hypertrophy (TASH). Preva-
lence of AF was detected by three holter ECG registrations before and 2 weeks
respectively 7 months after TASH. Symptoms and QoL were evaluated by a
standardised and validated questionnaire before and in long term follow up
after TASH. Pts in AF and sinus rhythm (SR) were compared with regard to
symptoms and QoL.
Results: The overall prevalence of AF was 29%. Paroxysmal AF in 17 pts
(21.3%) and persistent AF in 5 pts (6.3%) were detected. Only 1 pt (1.3%) suf-
fered from permanent AF. Symptoms due to AF were present in 12 pts (52.6%).
Mean follow up after TASH was 32 ± 13 months. Both groups (AF and SR)
showed significant improvement of symptoms, exercise tolerance and QoL, but
there was no difference between the groups with AF and SR. Although those 6
pts with permanent or persistent AF at baseline showed superior improvement
by TASH than the other 74 pts (QoL-score 4.0 ± 0 vs. 3.3 ± 0.7, p = 0.017).
Conclusions: Prevalence of AF is high (29%) in HOCM associated with severe
symptoms. Nevertheless in the vast majority paroxysmal AF is present (21%).
Half of patients suffered from symptoms due to AF. TASH improves QoL in both
AF and SR patients. In particular HOCM pts with persistent and permanent AF
profit by TASH

YOUNG INVESTIGATORS' AWARD SESSION (CLINICAL
SCIENCE)

2533 Prognostic impact of matrix metalloproteinase (MMP)-9
plasma concentration and genetic variation of the
MMP-9 gene

S. Blankenberg 1 , H.J. Rupprecht 2 , O. Poirier 3 , C. Bickel 2 , J. Meyer 2 ,

F. Cambien 3 , L. Tiret 3 on behalf of AtheroGene Group. 'Johannes
Gutenberg-University Mainz, Department of Medicine II, Mainz, Germany;
2Johannes Gutenberg- University, Department of Medicine II, Mainz, Germany;
3 Faculte de Medecine Pitie-Salpetriere, INSERM U525, Paris, France

Introduction: As part of an ongoing inflammatory process within the
atherosclerotic plaque Metalloproteinases (MMP) probably play a central role
in atherosclerotic plaque destabilization. MMP-9 underlies in part genetic reg-
ulation. A functional G/A mutation within the MMP-9 binding domaine leads to
aminoacid exchange (MMP-9/R279Q) and probably influences the MMP-9 en-
zyme activity. We evaluated first the relationship between MMP-9 plasma levels
and future cardiovascular mortality and second the influence of the newly de-
tected MMP-9/R279Q mutation on this relationship.
Methods: In 1176 patients with documented CAD MMP-9 plasma levels
[ng/ml] were measured and the MMP-9/R279Q genotype determined. 1169 pts
(99.4%) had a follow up (f/u) after a median of 4.1 (maximum 5.2) years.
Results: During f/u 127 pts died, 100 due to cardiovascular causes. Increasing
quartiles of MMP-9 were associated with an 1.4 (95% Cl 1.2 to 1.7, P<0.0001)
increase in risk. The highest quartile compared to the lowest revealed a 2.7
(95% Cl 1.5 to 5.1, P=0.002) increase in risk to suffer from future cardiovascu-
lar mortality. These associations were hardly weakened by controlling of most
potential confounders. Most importantly, the association was strongly restricted
to A allele carriers of the MMP-9/R279Q genotype(58.2% of the study popula-
tion, P for interaction = 0.03, see Table).

MMP-9	 at	 02	 Q3	 04	 P-univ.	 P-multiv.

range [ng/ml]	 <33.4	 33.4 - 49.5	 =49.5 - 73.8	 >73.8
all pts	 4.4	 6.2	 9.6	 14.1	 <0.0001	 0.002
MMP-9/GG	 3.0	 7.8	 5.3	 6.0	 0.4	 0.7
MMP-9/GA + AA	 2.6	 4.3	 8.8	 13.1	 <0.0001	 0.002

P values are given as P for trend; P multiv. controlled for age, sex, classical risk factors, clinical
and therapeutic features including unstable angina, extent of vessel disease, history of Ml,
betablocker and statin therapy, interventional therapy, and ejection fraction.

Conclusion: In this large prosprective cohort of pts we could demonstrate for
the first time that plasma MMP-9 concentration is a strong and independent
predictor of future cardiovascular mortality. This association was strongly re-
stricted to A allele carriers of the newly detected, functional MMP-9/R279Q
genotype. These findings should further be evaluated with special regard to
newly developed MMP-9 inhibitors.
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2534 Gadolinium enhanced MRI detects abnormal
myocardium in HCM which correlates with clinical risk

J.C.C. Moon', W.J. McKenna 2 , J.M. McCrohon 1 , G.C. Smith', D.J. Pennell 1 .

'Royal Brompton Hospital, Department of MRI, London, United Kingdom; 2St
George's medical school, Cardiological Sciences, London, United Kingdom

Background: Hypertrophic Cardiomyopathy (HCM) may be complicated by
sudden death in the young and heart failure in the old. It is thought that
myocardial fibrosis is a key underlying pathological process. Gadolinium en-
hanced Cardiovascular Magnetic Resonance (CMR) can demonstrate fibrosis
in myocardial infarction. We hypothesised that it could demonstrate abnormal
myocardial hyperenhancement in HCM and that it would be linked to clinical
events.
Methods: A blinded prospective study. 40 HCM patients were selected for
the number of clinical risk factors for sudden death and for the presence or
absence of adverse remodelling on serial echocardiography (progressive dis-
ease). Gadolinium enhanced CMR was performed.
Results: 31(77%) patients had abnormal hyperenhancement. The mean per-
centage of LV hyperenhancement was 10.7%(0-40%). There was more hyper-
enhancement in patients with progressive disease (26% vs 8.4%, p=0.0004),
and a trend in patients at higher risk of sudden death (13.6% vs 9.2%, p=0.12).
Subgroup analysis demonstrated that in young patients (<40), there was more
hyperenhancement in patients at higher risk of sudden death (16.3% vs 2.53%,
p=0.03) whilst in older patients more hyperenhancement in patients with pro-
gressive disease risk (26.5% vs 5.4%, p=0.0005). Different patterns of hyperen-
hancement (myocardial phenotypes) were seen which associated with different
clinical parameters (clinical phenotypes).

Types of hyperenhancement in HCM.

Conclusion: Gadolinium enhanced CMR can demonstrate abnormal my-
ocardium in HCM. This has the potential to classify and follow HCM disease
progression in-vivo and serve as a clinical risk factor for sudden death and
heart failure.

2535 Relationship between pressure derived collateral flow
and angiographic TMP grading during rescue
angioplasty

K P. Balachandran', C. Berry', T.J. Gilbert 2 , A.C.H. Pell 2 , M. Malekian 1 ,

B.D. Valiance 1 , K.G. Oldroyd 1 . 'Hairmyres Hospital, Cardiology Dept., East
Kilbride, United Kingdom; 2Monklands Hospital, cardiology, Airdrie, United
Kingdom; 3 Wishaw General Hospital, Cardiology, Wishaw, United Kingdom

Introduction: In patients with chronic stable angina, pressure wire derived frac-
tional collateral flow (Qc/Qn) of >0.28 has been associated with improved out-
comes following percutaneous coronary intervention (PCI). The utility of the
pressure wire derived parameters in patients with acute myocardial infarction
(AMI) may be compromised by microvascular dysfunction.
Objective: To assess the relationship between maximum recruitable Qc/Qn
and TIMI myocardial perfusion (TMP) grading in the setting of rescue PCI.
Methods: 28 consecutive patients underwent rescue PCI for failed thrombol-
ysis based on standard ECG criteria. A pressure wire (RADI, Sweden) was
used as the primary guide wire. Fractional flow reserve (FFR), coronary wedge
pressure (Pw) and Qc/Qn pre PCI, during balloon inflation and post PCI were
estimated under conditions of maximal hyperaemia induced with intracoronary
adenosine. Pre and post PCI TIMI flow and post PCI TMP grading were as-
sessed by a physician blinded to the study protocol.
Statistics: Maximum recruitable Qc/Qn (during balloon inflation) were com-
pared for the different TMP grades. Qc/Qn during balloon inflation and post
PCI Qc/Qn were compared with pre PCI values. The students t test was used
to assess significance.
Results: The pressure wire was successfully manipulated in all patients. Pre
PCI TIMI flows were as follows: 14 TIMI 0-1. 11 TIMI 2 and 3 TIMI 3. Post PCI.

FFR - mean (SD) Qc/Qn - mean (SD)

Pre PCI 0.52 (0.2) 0.15 (0.1)
Occlusion 0.24 (0.1) p<0.001 vs pre PCI
Post PCI	 0.94 (0.04)	 0.03 (0.03) p<0.001 vs pre PCI

TIMI 3 flow was established in 24 patients with 4 only achieving TIMI 2 flow.
Post PCI TMP grades were as follows: 21 patients (75%) TMP 0 grade and 7
TMP 1-2 grade. The pressure wire derived parameters are detailed in the table.
There was an inverse relationship between maximum recruitable Qc/Qn and
TMP grading [p=0.003;mean(SD)Qc/Qn of 0.28(0.1) with TMP 0 grade versus
0.16(0.08) with TMP 1-2 grades]
Conclusion: The pressure wire can be used as the standard guide wire dur-
ing rescue PCI. Higher pressure derived fractional collateral flow (Qc/Qn) is
associated with angiographic evidence of microvascular dysfunction.

2536 Endothelin-1 is involved in coronary no-reflow

C. Adlbrecht, D. Bonderman, J. Jakowitsch, M. Gyongyosi, W. Sperker,
P. Probst, H.D. Glogar, I.M. Lang. General Hospital, Cardiology, Vienna,
Austria

Background: No-reflow (NR) is a multifactorial condition comprising an acute
reduction in coronary flow in the absence of epicardial vessel obstruction. Cur-
rent concepts invoke vasoconstriction as a key factor in NR. Therefore, we in-
vestigated the role of endothelin-1 (ET-1), a potent vasoconstrictor peptide that
is abundant in atherosclerotic lesions. Methods and Results: Initial experiments
utilized homogenates from atherosclerotic arteries and confirmed the presence
of ET-1 antigen. In the next step, right coronary arteries (RCAs) from 6 domes-
tic pigs were selectively injected with 2m1 each of homogenized atherosclerotic
human plaque material containing 6.9±4fmol/ml ET-1. Angiographically, flow
was compromised in 5 of 6 animals. Fractional flow reserve (FFR) dropped
from 2.0±1.0 to 0.8±0.2 (p=0.0045) with a marked decrease of baseline flow
immediately after the injection. The same effect was achieved with direct in-
jection of 0.15µg/kg purified human ET-1 in two pigs. To examine the role of
ET-1 in human acute coronary NR, coronary blood was drawn from patients
undergoing percutaneous interventions using the distal protection devices Per-
cuSurge GuardWire (n=10), the X-Sizer Catheter System Thrombus Removal
Device (n=9) and Angioguard (n=2). Fine particulate plaque material that was
recovered from each of those devices contained on an average 0.13±0.18fmol
ET antigen/40m1 whole blood.
Conclusions: The data suggest that ET-1 is released into the coronary cir-
culation from ruptured atherosclerotic plaque and contributes to the NR phe-
nomenon, possibly by inducing spasm in the depending coronary microvascu-
lature. The data suggest that ET-receptor antagonists could become powerful
tools in the prevention and treatment of NR or slow flow.

2537 Histologic findings in patients with clinical and
instrumental diagnosis of arrhythmogenic right
ventricular dysplasia

C. Chimenti 1 , M. Pieroni 1 , R. Verardo 1 , A. Maseri 2 , A. Frustaci 1 . 'Catholic
University, Department of Cardiology, Rome, Italy; 2 1Stituto San Raffaele,
Department of cardiology, Milan, Italy

Objectives: The value of endomyocardial biopsy compared with other non-
invasive and invasive cardiac exams in the diagnosis of arrhythmogenic right
ventricular dysplasia (ARVD) is still controversial. We report the biventricular
histologic findings of 30 patients (pts) with a diagnosis of ARVD established by
applying the conventional clinical and instrumental criteria.
Methods and Results: Among 78 consecutive pts with ventricular arrhythmias,
normal left ventricular (LV) global function and coronary arteries, 30 (38%) had
arrhythmias with left bundle branch block morphology and right ventricle (RV)
abnormalities. All pts underwent non invasive (2D-echo, magnetic resonance)
and invasive cardiac studies (including LV, RV angiography with biventricular
endomyocardial biopsy and electrophysiologic study). Endomyocardial biop-
sies were performed in the septal-apical region of the LV and in specific sites of
the RV (i.e. apex, anterior free wall, inferior wall). On the basis of electrocardio-
graphic, arrhythmic and morpho-functional criteria all pts would have received
the diagnosis of ARVD. At histology, the diagnosis of ARVD was confirmed only
in 9 pts, while in 21 pts a focal inflammatory infiltrate with necrosis of the adja-
cent myocytes diagnostic for myocarditis was present in all RV specimens and
even in the LV biopsies from 10 pts. No fatty tissue infiltration was observed
in myocarditic pts, while foci of inflammatory cells were present both in the RV
and LV of 4 pts with ARVD. No statistically significant difference was found be-
tween pts with ARVD and with myocarditis regarding the severity of ventricular
arrhythmias (p=0.9359), ECG depolarization and repolarization abnormalities
(p=0.92), structural RV abnormalities, including global or regional RV dilatation
(p=0.8731) and dysfunction (p=0.8731). Finally, magnetic resonance imaging
showed the typical signal of high intensity in Ti weighted images in 66% of
ARVD pts and in 62% of myocarditic pts (p=0.8687).
Conclusions: An elective RV myocarditis can mimic an ARVD. Histology
seems the most correct diagnostic tool with significant impact on prognosis
and treatment.
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2559 Relationship of exercise capacity to echocardiographic
parameters in patients with pulmonary arterial
hypertension: the BREATHE-1 echo substudy

N. Galie', A. Hinderliter, A. Torbicki, G. Simonneau, N. Espinola-Zabaleta,
A. Manes, I. Leconte, S. Roux on behalf of BREATHE-1 Echo Substudy
Group. University of Bologna, Institute of Cardiology, Bologna, Italy

Background: Pulmonary arterial hypertension (PAH) is associated with abnor-
malities in cardiac structure and function which contribute to impaired functional
capacity. We evaluated the relations of echocardiographic and Doppler mea-
sures to exercise performance in a subgroup of 85 patients with WHO class
III and IV PAH enrolled in the prospective, multicenter, double blind, placebo-
controlled BREATHE-1 study.
Methods: Patients had primary pulmonary hypertension or PAH associated
to scleroderma. 29 patients received placebo and 56 the orally active dual
endothelin receptor antagonist bosentan in a 1:2 randomization procedure. 6-
minute walk tests and echocardiograms were performed at baseline and after
16 weeks of treatment.
Results: Compared to placebo, bosentan resulted in an increase of 37 m in
6-minute walk distance (p=0.036) and an increase of 0.4 I/min/m 2 in Doppler-
derived cardiac index (p=0.007). On the baseline evaluation, multiple stepwise
regression analysis showed that the distance walked in 6 min was correlated
with right ventricular (RV) end-diastolic area (r=-0.39, p=0.009), Doppler RV
index (r=0.35, p=0.022) and left ventricular (LV) end-diastolic area (r=0.35,
p=0.022). Serial changes of distance walked in 6 min from baseline to week-12
were correlated on multivariate analysis with changes of LV early diastolic fill-
ing (E wave) velocity (r=0.65, p<0.001)(Fig 1) and with changes of pericardial
effusion score (r=-0.43, p=0.004).

Conclusions: In patients with PAH, poor exercise tolerance is correlated with
echocardiographic evidence of RV dilatation and failure and of LV reduction.
Serial improvements in exercise capacity are related to improved early LV filling,
and pericardial effusion score.

2560 Pharmacokinetics and safety of bosentan, an oral dual
endothelin receptor antagonist in children with
pulmonary arterial hypertension: BREATHE-3

R. Barstt, D. Ivy 2 , A.C. Widlitz t , K. Moore', A. Doran 2 , N. Nguyen 3 ,

M.D. Gaitonde 3 . t Columbia University, Pediatric Cardiology, New York, United
States of America; 2 University of Colorado, Pediatric Cardiology, Denver,
United States of America; 3Actelion Pharmaceuticals Ltd., Allschwill,
Switzerland

Background: Bosentan, an orally active dual endothelin receptor antagonist,
significantly improved exercise capacity and hemodynamics in two double-
blind, placebo-controlled studies in adults with pulmonary arterial hypertension
(PAH). Therefore, BREATHE-3 was designed to evaluate tolerability and safety
of bosentan in children with PAH.
Methods: This open-label, uncontrolled single and multiple-dose study as-
sessed pharmacokinetics, tolerability and safety of bosentan in children 4-17
years of age with PAH. Children with and without epoprostenol were strati-
fied according to weight to 3 different doses; n=6 per group. Children with
PPH or PAH associated with congenital heart defects (functional class II or
III) who were clinically stable for at least 3 months prior to enrollment with
a systemic arterial oxygen saturation > 88% were studied. Patients with
ALT/AST levels of > 2xULN were excluded. At baseline and after 12 weeks of
treatment,hemodynamic measurements and pharmacokinetic parameters (e.g.
Cmax, tmax, t1/2, AUCO-µ, AUCt, CL/F) were recorded for each child. Safety
was evaluated by laboratory tests and adverse event recording. Cardiopul-
monary exercise testing was performed on children > 8 years old at baseline
and after 12 weeks.
Results: Eighteen children were enrolled (10 with and 8 without epoprostenol),
10 female, 8 male with a mean age of 12 ± 4 years. The hemodynamic and
exercise results (mean ± SD) are shown below. Following the week 12 assess-
ment, patients continued open label treatment with bosentan and the dose of
epoprostenol was decreased in all four children in whom this was attempted
without any apparent change in overall clinical status.

Peak V02	 Six Minute Walk	 PAPm*	 Cl	 PVRI
(ml/min)	 Distance (m)	 (mmHg)	 (Um/M2)	 (units M2)

N =12	 N=12	 N=18	 N=17	 N=18

Baseline	 798±401	 492±68	 58±16	 4.1±1.6	 14±7
Week 12	 841 ±495	 492 ± 92	 51±20	 4.6 ± 1.3	 11±9

*p=0.004 vs. baseline

Conclusion: BREATHE-3 provides valuable data regarding the tolerability and
safety for bosentan, an orally active, dual endothelin receptor antagonist, in
pediatric patients with PAH. This study suggests that the addition of bosen-
tan to epoprostenol may allow a subsequent decrease in dose of intravenous
epoprostenol, potentially decreasing the prostanoid-related side effects and
thereby improving the risk-benefit profile for patients with PAH.

2561 Improved oxygenation relieves baroreflex dysfunction
in Andean altitude natives with chronic mountain
sickness

L. Bernardi', C. Passinol, J. Gamboa 2 , A. Gamboa 2 , M. Bonfichi 3 ,

M. Vargas 2 , L. Malcovati 3 , R. Roach 4 . 1 IRCCS S.Matteo University of Pavia,
Clinica Medica 1, Pavia, Italy; 2 Universita Peruana Cayetano Heredia,
laboratorio de transporte de oxygen, Lima, Peru; 3 IRCCS S.Matteo
UNiversity of Pavia, hematology, Pavia, Italy; 4 New Mexico Resonance,
Montezuma, United States of America

Andean altitude natives with chronic mountain sickness (CMS) have neuro-
logic and autonomic symptoms at altitude, which disappear at sea-level. To test
whether baroreflex abnormalities contribute to CMS, we measured RR interval
(RR), systolic blood pressure (SBP), and respiratory variabilities, by spectral
analysis, in 31 natives of Cerro de Pasco (CP), (4338m, Peru), with variable
degrees of CMS (CMS score 4-26) at baseline and during carotid baroreflex
modulation by neck suction (NS) at 0.1 Hz (LF, sympathetic modulation on SBP,
vagal and symapthetic on RR), and at 0.2Hz (HF, vagal modulation on RR), in
CP, before and during normoxia (CP+ox), and in Lima, sea-level, after one night
sleeping in normoxia (SL) and during hypoxia. Subjects were divided according
to CMS score (CMS+: =/> 12, N=15, CMS-: <12, N=16).
In CP, compared to CMS-, CMS+ showed reduced resting HF (p<0.05), re-
duced HF-NS modulation on RR (p<0.02), and reduced LF-NS on RR (p>0.02)
but not on SBP, indicating preserved sympathetic modulation but reduced car-
diac baroreflex vagal modulation. CP+OX increased RR modulation in CMS-,
so all differences became more significant. At SL, CMS score dropped to 2.9
±0.5 (p<0.0001); RR resting and NS-induced HF increased (p<0.01) in CMS+,
attenuating the differences with respect to CMS- (p<0.05 during both LF-NS
and HF-NS). Hypoxic gas mixture administrated at SL restored the differences
seen at CP in the RR response to either LF-NS or HF NS (both p<0.01).
Resting HF (p<0.01) and HF-NS in RR correlated inversely with CMS score
(p<0.0002) in CP.
Vagal and baroreflex dysfunction may be implicated in the origin of CMS symp-
toms; this can partially reverse with improved oxygenation.
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Abstract 2562 - Table

Parameter	 APE whole group n=64	 Survivors n= 56	 Nonsurvivors n=8	 Odds ratio (95% Cl)

Repetitive cTnT , 0.1 ng/ml [%} 50.0 42.8 100 21 (1,2-389) #
TVPG [mmHg] 42.5 ± 14.0 39.1 ± 12.0 7.4 t 16.7 .09 (1.02-1.16)'
Age [yrs] 61.3 f 17.0 59.2 ± 16.0 76.0 f 16.0 1.09 (1.01-1.10) -
BPs [mmHg] 122 ± 22 121 f 21 128 ± 27 1,01 (0.98-1.05) NS
HR [ifs) 100 ± 19 99 f 18 112 + 24 1.04 (0.99-1.08) NS
RV/LV 1.03 ± 0.29 1.03 f 0.30 1.01 ± 0.29 1.07 (0.80-1.06) NS
Thrombolysis (%) 12.5 12.5 12.5 NS

# p< 0.005, * p< 0.05

2562 Cardiac troponin T (cTnT) monitoring identifies high
risk group among patients with acute pulmonary
embolism (APE)

A. Bochowicz', M. Szulc', M. Kurzyna 2 , A. Fijalkowska 2 , K. Kuczynska',
H. Berent' , A. Torbicki 2 , P. Pruszczyk' . 'Medical University of Warsaw,
Internal Medicine and Hypertension, Warsaw, Poland; 2 Institute of Lung
Diseases, Dept. of Chest Medicine, Warsaw, Poland

Identification for thrombolysis in normotensive pts with APE based on the pres-
ence of right ventricular (RV) strain at echocardiography is controversial. We
checked whether monitoring of cTnT might help in risk stratification detecting
patients with ongoing RV myocardial injury.
Material and methods: We studied 64 normotensive pts (30F, 34 M) aged
61.3+17.0 yrs with APE. All pts underwent TIE for of RV strain. Plasma cTnT
(ELISA, Roche, detection limit >0.1ng/ml) were measured at the admission,
and subsequently 3 times in 6 hours intervals. Managing physicians were un-
aware of cTnT results, therefore troponins levels did not influence the therapy.
Anticoagulation only was used in 87.5% pts, while 12.5% pts received throm-
bolysis.
Results: During hospital observation 8/64 pts died. (in hospital mortality
12,5%) due to irreversible RV failure in 6 pts, in 2 others recurrent fatal APE
was diagnosed. CTnT was elevated at the admission in 45.3% pts. Repetitive
assays showed elevated cTnT in additional 3 pts. All death occurred in cTnT
positive group, however in 1 case first three assays were negative. Odds ratio
analysis revealed that elevated plasma cTnT mostly affected short term prog-
nosis. Older age, decreased blood pressure and tachycardia only moderately
influenced the outcome. There were no differences in RV/LV ratio between sur-
vivors and nonsurvivors. However, elevated tricuspid valve peak systolic gradi-
ent moderately indicated worse prognosis.
Conclusion: Patients with APE and elevated cTnT plasma levels at repetitive
assays are at significant risk of fatal outcome and should be regarded for high
risk group. Clinical and echocardiographic parameters are of limited value in
the risk stratification among normotensive patients with APE.

2563 Prevalence and outcome in systemic sclerosis
associated pulmonary hypertension: a four-year
follow-up study

D. mukerjee 1 , D. St George 2 , J.G. Coghlan 1 , C.M. Black'. 'royal free
hospital, rheumatology, london, United Kingdom; 2Royal Free Hospital, clinical
epidemiology, London, United Kingdom; 3Royal Free Hospital, Cardiology,
London, United Kingdom

Objective: Determine the prevalence of Systemic Sclerosis-related Pulmonary
Hypertension (SSc PHI) and identify predictors of mortality in a large patient
cohort.
Design: Prospective 4-year follow-up study between March 1997-September
2001.
Setting: A large teaching hospital providing a national referral service for the
management of Systemic Sclerosis.
Patients: 950 patients with Systemic Sclerosis under regular follow up at the
Royal Free Hospital, London. All patients were screened for pulmonary hyper-
tension using a combination of echocardiography, lung function testing and clin-
ical assessment. Patients with suspected elevated pulmonary artery systolic
pressures (PASP) of>35 mmHg on echocardiography and/or diffusing capac-
ity (DLCO)<40% expected on lung function tests or dyspnoea of unexplained
cause underwent right-heart catheterisation.
Intervention: Right-heart cardiac catheterisation with haemodynamic measure-
ments at baseline and after acute vasodilator challenge. All patients were ac-
tively treated with warfarin, calcium channel blockers, and prostacyclin therapy
in accordance with current best practice.
Results: The prevalence of pulmonary hypertension was 12% (118/950) by
right-heart catheter. Survival was 78% at 1-year, 52% at 2-years and 40% at
3 years from the diagnosis, with no significant difference between those with
and without pulmonary fibrosis. Our survival data, derived from a patient co-
hort treated with best-available therapy significantly differed from previous stud-
ies that had suggested 1,2 and 3-year survivals of 45%, 36% and 28%. The
main cause of death was right ventricular failure. Elevated right atrial pressure
(P=<0.01), low cardiac index (P=<0.001), reduced mixed venous oxygen sat-
urations (P=0.05) and higher levels of pulmonary pressure (P=0.05) each inde-

pendently predicted an increased mortality. Absence of vasodilator response
on acute challenge did not predict outcome.
Conclusions: The prevalence of SSc-related pulmonary hypertension was
lower than expected from previous studies that have relied on echocardio-
graphic data. Measures of right ventricular function (RAP,CI, mPAP)predicted
an adverse prognosis. The future outlook is encouraging with improvement in
survival compared to historical controls

2564 Sildenafil lowers pulmonary vascular resistance in
children after heart surgery

I. Schulze-Neick', P. Dietz', B. Stiller', N. Nagdyman', G. Butrous 2 ,

K. Falke 3 , A.N. Redington 4 , P.E. Lange'.'Deutsches Herzzentrum Berlin,
Angeborene Herzfehler, Berlin, Germany; 2 Pfizer Medical, Cardiovascular
Division, Sandwich, United Kingdom; 3 CVK, Charite, Humboldt-Universitat,
Anasthesie and lntensivmedizin, Berlin, Germany; 4 Hospital for Sick Children
Cardiology, Toronto, Canada

Background: Children with elevated pulmonary vascular resistance (PVR) af-
ter congenital heart surgery show increased postoperative morbidity and mor-
tality. Inhaled nitric oxide (iNO) selectively lowers pulmonary vascular resis-
tance (PVR)in patients, but it has important side effects which limit its use.
Sildenafil (Si) enhances the NO-cGMP pathway by blocking phosphodiesterase
typ 5 (PDE-5), thus augmenting the bioavailability of cGMP, the second mes-
senger of NO. We studied the effects of intravenous Si (ivSi) on PVR in children
after heart surgery with cardiopulmonary bypass.
Method: 8 infants (age 3.8±1.2 months, weight 4.6±0.6 kg) with preoperative
pulmonary hypertension due to intracardiac shunting defects and an elevated
risk of postoperative increased PVR were included. All were examined in the
early postoperative period while they were still sedated and paralysed. PVR
was measured using the direct Fick principle with measurement of oxygen con-
sumption by respiratory mass spectrometry. Measurements were performed at
baseline, with Fi02 =0.65, and then with the addition of iNO (20ppm) before
and after ivSi (cumulative doses of 0.03, 0.10 and 0.25 mg/kg).
Results: No clinically relevant systemic hypotension or other side effects oc-
curred during ivSi. PVR fell with iNO both before and after PDE-5 blockade.
However, ivSi alone lowered PVR to a similar level as iNO. The combination of
NO and ivSi produced the lowest PVR (see Figure 1).

Conclusion: Pulmonary endothelial dysfunction in postoperative children with
a decreased endogenous NO-production may be ameliorated by increasing
cGMP-availability by PDE-5 blockade. Sildenafil may be useful as an additional
treatment option for patients with increased pulmonary vascular resistance.
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CLINICAL RELEVANCE OF CIRCADIAN VARIATIONS OF
BLOOD PRESSURE AND HEART RATE

2565 Heart rate and heart rate variability in white-coat
hypertension

K. Stolarz 1 , T. Grodzicki 2 , A. Olszancka l , W. Lubaszewski 1 , B. Wizner 2 ,

K. Kawecka-Jaszcz 1 . ' Collegium Medicum, I Cardiac Department, Krakow,
Poland, 2 Collegium Medicum UJ, Chair of Internal Medicine, Krakow, Poland

The aim of the study was to assess heart rate and heart rate variability among
patients with white coat hypertension.
Methods: 168 persons over 30 years old, entered the study. In each sub-
ject, conventional blood pressure was measured during three separate visits, 5
times on each visit. Arterial hypertension was diagnosed if the patient was re-
ceiving antihypertensive treatment or average blood pressure (BP) measured
on three separate occasions exceeded 140/90 mmHg. White coat hypertension
was defined as BP>140/90 mmHg only at the first visit, in untreated subjects.
The group was subdivided into three subgroups: Hypertensives (group 1):
n=88, age=45.6±12.6 years, BMI=28.7±4.6 kg/m 2 , BP at the first home
visit=157.5±19.3/96.9±10.6 mmHg; subjects with white-coat hypertension
(group 2): n=37, age=43.5±4.5 years, BMI=27.4±4.5 kg/m 2 , BP at the
first home visit=144.0±7.9/89.7±6.9 mmHg; and normotensives (group 3):
n=43, age=43.3±11.7 years, BMI=28.6±4.1 kg/m 2 , BP at the first home
visit=120.0±19.3/75.4±8.4 mmHg.
In each subject, in standardised laboratory conditions, 30 min ECG was
recorded: 15 min supine, 15 min standing, using a validated device - Car-
dioPSA System, Medatec. Fast Fourier transform was used to obtain power
spectrum analysis (PSA) of heart rate variability components: total variance,
low frequency (LF: 0.04-0.15 Hz) and high frequency (HF: 0.15-0.40 Hz) val-
ues.
Results from supine recordings are summarised in the table. Similar findings
were observed in the standing position.

Hypertensives	 White-coat hypertensives	 Normotensives
(n=88)	 (n=37)	 (n=43)

RR interval (ms)	 941.0±147.7*	 938.5±123.6*	 915.3±127.7

Total variance (ms2)	 2531.9±4956.9t	 2871.8±3656.2t	 4271.3±4597.9
HF component (%)	 38.2±13.3t	 38.3±14.7t	 35.4±13.7
LF component (%)	 45.7±17.7*	 47.7±16.6	 53.2±17.5

* p<0.05 vs normotensives;t p<0.01 vs normotensives

Conclusion: Patterns of heart rate and heart rate variability in subjects with
white coat hypertension are similar to these observed among hypertensives,
with increased heart rate, decreased total variance and decreased parasympa-
thetic activity (HF component). These data suggest impaired sympatho-vagal
balance in white-coat hypertension.

2566 A new index for the quantitative evaluation of the
cardiovascular effects of obstructive sleep apnea
syndrome

P. Castiglioni 1 , G. Parati 2 , M. Di Rienzol, M.R. Bonsignore 3 , G. Insalaco 3 ,

G. Mancia 4 . 1 Fondaz. Don Gnocchi, LaRC, Centro di Bioingengeria, Milano,
Italy; 2 Osp. S. Luca, 1st. Auxologico Italiano, Cardiology Dept., Milan, Italy;
3 CNR, Inst. Respiratory Physiology, Palermo, Italy; 4 Universita
Milano-Bicocca, Clinica Medica, Ospedale S. Gearado, Monza, Italy

Obstructive Sleep Apnea Syndrome (OSAS) is associated with increased car-
diovascular (CV) morbidity and mortality, due to frequent nocturnal blood pres-
sure (BP) peaks that follow apneic episodes. OSAS severity is usually as-
sessed by the apnea-hypopnea index (AHI, n of episodes/h) which quantifies
the degree of respiratory impairment but not the negative effects of OSAS on
the CV system, largely due to hypertensive peaks. Aim of this study is: 1)to
propose a new index to quantify the severity of OSAS CV effects, 2)to compare
the values of this index in OSAS and healthy volunteers and 3)to evaluate its
changes under acute and chronic nasal continuous positive airway pressure
(CPAP)tretment. The new index, Cross-Power Index (CPI), quantifies the beat
by beat effects of changes in oxygen saturation on changes in systolic(S)BP,
and is defined as the integral of the cross-spectrum modulus between SBP
and oxygen saturation (SaO2) over a broad range of frequencies where SaO2
and SBP spectral powers are linearly correlated. In 15 severe OSAS patients
(AHI>50, age range 38-65 years) and in 7 normal volunteers of compara-
ble age, a complete multichannel polysomnography (PSMG) was performed
overnight. PSMG was repeated in 6 severe OSAS patients under acute CPAP
treatment, and in 10 OSAS patients when discontinuing CPAP after 6 months
of regular treatment. To compute CPI only SBP and SaO2 were considered,
by computing their broad band spectral powers. The cross-spectrum between
SBP and SaO2 was computed by the Welch method. CPI was calculated by
the averaged cross-spectrum modulus.
In the control group CPI was invariably lower than 5 mmHg (90% tolerance
limits:2.6-4.8 mmHg). In OSAS CPI was markedly and significantly greater (tol-

erance limits 32-97 mmHg). In the 6 OSAS patients evaluated after acute CPAP,
CPI decreased on average from about 60 to values <20 mmHg (normal levels
reached in 4 out of 6 cases. In the 10 OSAS patients evaluated after chronic
CPAP was discontinued, AHI returned to pre-treatment high values, while CPI
remained significantly reduced by more than 50% as compared to before treat-
ment.
Thus, high CPI values may detect severe OSAS patients with no need of com-
plete PSMG, but only of continuous SBP and SaO2 monitoring. CPI may com-
plement AHI in OSAS diagnosis by quantifying its cardiovascular effects, and
may assess the efficacy of treatment over and above the information provided
by AHI. Given the simpler setup required,CPI might more easily allow to screen
the hypertensive population, in which OSAS is highly prevalent and represents
an additional risk factor.

2567 Strong genetic effect on ambulatory pulse pressure in
a sample of Polish twins

P. Jedrusik', A. Januszewicz 2 , A. Busjahn 3 , B. Wocial 1 ,

H. Ignatowska-Switalska 1 , J. Strelau 4 , F C. Luft 3 , W. Januszewicz t . 'Medical
University of Warsaw, Internal Medicine and Hypertension, Warsaw, Poland;
2 lnstitute of Cardiology, Department of Hypertension, Warsaw, Poland;
3Humboldt University of Berlin, FranzVolhard Clinic MaxDelbruck Centr,
Berlin, Germany; 4 University of Warsaw, Interdiscipl Center Behavior
Genetics, Warsaw, Poland

Background and Objective: Emerging data show pulse pressure is an im-
portant prognostic marker of cardiovascular risk. We determined genetic and
environmental contributions to pulse pressure in a group of Polish twins aged
18-45 years.
Design and methods: 39 monozygotic (MZ, age 33±7 years, BMI 23±3 kg/m 2 )

and 37 same-sex dizygotic (DZ, age 36±7 years, BMI 24±4 kg/m 2 ) twin pairs
recruited by inviting letters were studied, including 30/152 (19.7%) subjects with
hypertension (defined as high blood pressure or antihypertensive treatment).
Zygosity was determined with microsatellite markers and a questionnaire. Sys-
tolic (SBP) and diastolic blood pressure (DBP) were measured clinically and
by ambulatory blood pressure monitoring (ABPM, SpaceLabs 90271). Pulse
pressure (PP) was calculated as the difference between SBP and DBP. Statis-
tical analysis was performed using the SPSS program and parameters of the
genetic models were estimated by model fitting and path analysis technique
using the LISREL 8 program.
Results: Mean 24-hour blood pressure was 116/74±10/8 mmHg in MZ twins
and 121/76±10/7 mmHg in DZ twins. We found strong genetic effect on pulse
pressure derived from ABPM (60%-80% of PP variability) that was larger than
genetic effect on pulse pressure measured clinically (PP clinic, 35% of PP vari-
ability). Effect of genetic factors on daytime values (PP day) was similar to the
effect on 24-hour mean values (PP 24-hour) and larger than the effect on night-
time values (PP night). SBP and DBP (clinic and ABPM) were also significantly
influenced by genetic factors. Estimates of genetic (h2), shared environmental
(c2) and unshared environmental (e2) effects, goodness of fit statistics, and
correlation coefficients for MZ (rMZ) and DZ (rDZ) twin pairs are shown below
(*ADE model).

h2 c2 e2 chi2(df) p rMZ	 rDZ

PP clinic 0.35 0.65 0.00 (4) 1.00 0.35 0.18
SBP clinic 0.53 0.47 7)2'(4) 0.13 0.53 -0.12

DBP clinic 0.62 0.38 , 2.65 (4) 0.62 0.67 0.18

PP 24-hour 0.77 0.23 0.00 (3*) 1.00 0.77 0.26

SBP 24-hour 0.73 0.27 2.37(4) 0.67 0.71 0.34
DBP 24-hour 0.47 0.19 0.34 1.73(3) 0.63 0.66	 0.37

PP day 0.80 0.20 0.00 (3*) 1.00 0.80 0.24

PP night 0.60 0.40 0.00 (3*) 1.00 0.60 0.28

Conclusions: We found strong genetic effect on pulse pressure derived from
ambulatory blood pressure monitoring.
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256J 	 of sympathetic nerve traffic and baroreflex
function in dipper and non-dipper essential
hypertensives

G. Grassi 1 , G. Seravalle 2 , G. Bertinieri 3 , F. Quarti Trevano 1 , G. Foglial,
G. Mancia 1 . 1 Hpt. S. Gerardo, Medicina Interna, Monza, Italy; 2 lstituto
Auxologico Ifaliano, Cardiology, Milan, Italy; 3Centro lnteruniv. Fisiot/Ipertens.,
Clinica Medica, Milan, Italy

Objective: Recent studies have prompted the hypothesis that neuroadrener-
gic and reflex mechanisms contribute to the occurrence of the "non-dipping"
phoenomenon. These results, however, 1) were collected by employing indirect
approaches to assess adrenergic function and 2) were based on a single (and
thus poorly reproducible) assessment of the nocturnal blood pressure (BP) fall.
Design and Methods: In 39 untreated lean essential hypertensives (age
51.9±1.1 yrs, mean±SEM) undergoing repeated 24 h BP monitorings in 2 non
consecutive days (Spacelab 90207), we measured beat-to-beat systolic (S) and
diastolic (D) BP (Finapres), heart rate (HR, EKG), plasma norepinephrine (NE,
HPLC) and efferent postganglionic muscle sympathetic nerve traffic (MSNA,
microneurography) at rest and during arterial baroreceptor manipulation via the
vasoactive drugs infusion technique. 26 of the original 39 patients displayed re-
producible nocturnal BP profile in the 2 monitoring periods and were classified
as dippers (D, n=18, 50.8±1.6 yrs) or non-dippers (ND, n=8, 53.1±2.3 yrs)
according to the magnitude of nocturnal BP fall > or < 10% of diurnal values.
Results: D and ND had similar 24h SBP (143.5±2.3 vs 145.7±2.8 mmHg),
24h DBP (87.9±1.9 vs 89.6±2.9 mmHg) and 24h HR (74.5±1.8 vs 71.9±2.6
b/min), while nocturnal DBP was less in D than in ND (77.8±2.0 vs 85.5±3
mmHg, p<0.03). NE levels were similar in the two groups (308±23 vs 321±35
pg/ml). This was also the case for MSNA values (63.0±3.8 vs 67.9±4.9
bs/100hb). Furthermore, HR and MSNA baroreflex responses were superim-
posable in D and ND. In the group as a whole, MSNA was significantly and
directly related to both HR (r=0.40,p<0.05) and NE values (r=0.44,p<0.03).
Conclusions: Thus, the magnitude of sympathetic activation and the sensitivity
of baroreflex control of both vagal and sympathetic outflows are similar in D and
in ND. These data are therefore against the hypothesis that the "non dipping"
phoenomenon depends on neuroadrenergic or baroreflex alterations.

2569 The real blood pressure load in smokers is not
reflected by office blood pressure

K.S. Kristensen 1, L.E. Bang 2 , T.L. Svendsen 3 , N. Wiinberg 4 ,

L. Buttenschoen 3 , H. Diemer 5 . 'Holbaek, B1, Holbaek; 2Glostrup County
Hospital, Internal medicine, Glostrup; 3Holbaek Hospital, Cardiology B1,
Holbaek, 4 Frederiksberg Hospital, Clinical Physiology, Frederiksberg;
5Holbaek Hospital, Clinical Physiology, Holbaek, Denmark

Although the acute effect of smoking is a rise in blood pressure(BP)and heart
rate, several epidemiologic studies show that smokers tend to have a slightly
lower BP than non-smokers. To test the hypothesis that smoking is associ-
ated with a rise in ambulatory BP, we examined the 24 h ambulatory BP in
hypertensive smokers and hypertensive non-smokers. From February 2000
to October 2001 we performed 24 h ambulatory BP consecutively in treated
or non treated hypertensive smokers (n=122) and hypertensive non-smokers
(n=315) referred to our out-patient clinic. There were no differences in age,
gender and Body Mass Index between the smoking group and the non-smoking
group. The smokers were divided into heavy smokers (> 10 cigarettes per day)
and light smokers. No differences were seen in office BP between heavy smok-
ers and non-smokers (148.7+19.6/92.4+12.7 mmHg vs. 149.7+20.7/91.2+11.6
mmHg). However, we found a significantly higher day-time systolic and dias-
tolic BP in heavy smokers compared to non-smokers (147.5+15.6/90.8+10.1
mmHg vs. 142.5+14.6/87.5+11.0 mmHg). The well known tendency of day-time
BP being lower than office BP was seen in all groups, but it was significantly
less pronounced in heavy smokers, meaning that the day-time BP tends to
be higher. Differences between office BP and day-time BP for heavy smokers
were 1.0+12.1/1.6+8.0 mmHg and for non-smokers 7.3+13.9/3.8+9.3 mmHg
(p<0.05). No significant difference were found for light smokers. We did not ob-
serve differences between the groups concerning office BP and night-time BP.
In heavy smokers the office BP did not reflect the real BP load, meaning that
the patients tended to be undertreated looking only at the office BR. As a con-
sequence we routinely recommend 24 h ambulatory BP measurement in heavy
smokers, at least before accepting the patient as well-treated on the basis of
office BP alone.

2570 Lowering of ambulatory and daytime (but not clinic and
nighttime) blood pressure by statin treatment

L. Terzoli 1 R. Raco 1 , L. Mircoli 2 , A.U. Ferrari 3 . I Div Cardioriabilitazione, Az
Osp Vimercate, Seregno, Seregno, Italy; 2 IRCCS Ospedale Maggiore,
Divisions di Cardiologia, Milano, Italy; 3Centro Fisiologia Clinica Ipertensione,
Dipt Med., Prev. e Biotecnot Sanit., Milano, Italy

A BP lowering effect of statins has been described by several authors but de-
nied by others. Since only clinic BP was measured in most studies on this topic,

we examined the BP effects of statins by 24-hour ambulatory BP monitoring
(ABPM) which, compared to the clinic BP approach, i) provides a more reliable
overall BP assessment and ii) allows the circadian BP profile to be tracked. We
also addressed a further controversial issue, i.e. whether or not the putative BP
lowering parallels the statin-induced lipid-lowering.
Outpatients referred to for hypertension or coronary artery disease, previously
never treated with statins and having total serum cholesterol (TC) >5.17 mmol
r 1 (200 mg dry), were consecutively enrolled and randomized to a 2 month-
treatment course of a statin (n=44, drug selection by clinic doctor: simvastatin
or pravastatin, 10-40 mg daily; atorvastatin, 5-20 mg daily; cerivastatin, 0.2-0.4
mg daily) or of a control agent (Ctrl, n=18, soja lecitine 20 g daily). Any ongo-
ing drug regimens were kept unchanged throughout. Pre- and post-treatment
measurements included blood chemistry as well as clinic, 24-h, daytime (8am-
22pm) and nighttime (24pm-6am) BP. Patients assigned to statin treatment
were analyzed both as an overall group and as two subgroups identified as
"stronger" or "weaker" responders according to the magnitude of the reduction
in TC, the pre-defined, arbitrary cutoff being 1.3 mmol r 1 (50 mg dl -1 ).
In the whole statin group, post- vs pre-treatment changes were -1.53±0.1
(mean±SEM) from 6.8±0.1 mmol 1 .1 for TC (p<0.01), -3.7±2.6 from 144±3
mmHg for clinic BP (p=ns, data refer to systolic), -3.7±1.0 from 130±2 mmHg
for 24-h BP (p<0.01), -4.3±1.1 from 133±2 mmHg for daytime BP (p<0.01)
and -1.4±1.2 from 120±2 mmHg for nighttime BP (p=ns). No significant lipid or
BP changes were observed in the Ctrl group. In the "stronger" statin subgroup,
the drop in TC was 1.87±0.1 mmol 1 .1 (n=27, p<0.01) and the BP changes
were -8.5±2.6, -4.5±1.4 and -5.0±1.3, (all p<0.01) for the clinic, 24-hour and
daytime values but -2.0±1.3 (p=ns) for the nighttime values, whereas in the
"weaker" statin subgroup the drop in TC was 0.98±0.1 mmol 1 .1 (n=17, p<0.01)
but no consistent change in any of the measured BPs was observed.
Our study indicates that statins do exert a mild-to-moderate BP lowering effect
that: i) is consistently observed using an ABPM but not a clinic BP assess-
ment, ii) is clearcut during the daytime but not the nightime, and iii) is more
pronounced when there is a concomitant pronounced lowering of TC.

ENDOTHELIAL DYSFUNCTION: NEW TARGETS?

2571 The PPAR-gamma agonist rosiglitazone reduces
endothelial activation in non-diabetic coronary artery
disease patients

J S. Sidhu, D. Cowan, J C. Kaski on behalf of Cardiological Sciences, St.
George's Hospital Medical School.. London, United Kingdom

Background: Endothelial cell activation is a key event in atherogenesis and
atherosclerotic disease progression. Rosiglitazone, a Peroxisome Proliferator-
Activated Receptor-gamma (PPAR-gamma) agonist, is an insulin-sensitising
agent and is used in the treatment of type 2 diabetes mellitus. Recent experi-
ments suggest that PPAR-gamma agonists directly modulate inflammatory pro-
cesses within the vessel wall and may therefore inhibit endothelial activation.
The aim of this study was to assess the effect of rosiglitazone on markers of
endothelial activation in non-diabetic coronary artery disease patients.
Methods: We studied ninety-two patients (mean age 62 years, 78 males & 14
females) with stable angina and angiographically documented coronary artery
disease. None of the patients had diabetes mellitus. Maintaining their cur-
rent therapies, patients were randomised in a double-blind manner to placebo
(n=46) or rosiglitazone (n=46, 4 mg/day for 8 weeks followed by 8mg/day for
4 weeks) for 12 weeks. Plasma levels of E-selectin and von Willebrand factor
(vWF), markers of endothelial cell activation, were measured by enzyme-linked
immunosorbent assay at baseline and at study end. Fasting insulin, glucose
and lipid profile were also measured. The homeostasis model of insulin re-
sistance index (HOMA-R) was calculated as a measure of insulin resistance.
Results are shown as mean ± SD. One way ANOVA for repeated measurement
was used to assess the effect of treatment on measured parameters.
Results: Eighty-four subjects completed the study. The levels of E-selectin
and vWF were significantly reduced by rosiglitazone treatment compared with
placebo. In the rosiglitazone group E-selectin decreased from 49 f 16 to 43
± 16 ng/mL (P=0.03) while vWF decreased from 139 ± 47 to 131 t 44 IU/dI
(P=0.01). Rosiglitazone treatment also significantly reduced insulin resistance
(HOMA-R) compared to placebo (P = 0.02). However, significant increases in
both LDL (2.63 ± 0.71 to 2.93 ± 0.71 mmol/L, P=0.01) and triglyceride levels
(1.22 ± 0.62 to 1.47 ± 0.71 mmol/L, P=0.005) were observed in the rosigli-
tazone group compared to placebo. There was no treatment effect on HDL or
fasting glucose levels. No significant correlation was noted between change in
endothelial markers and change in HOMA-R.
Conclusions: We have shown for the first time that rosiglitazone significantly
reduces endothelial cell activation in coronary artery disease patients without
diabetes mellitus. This effect appears to be independent of other effects on lipid
and glucose metabolism, suggesting a direct action on the vessel wall.
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2572 Raloxifene reduces oxidative stress and improves
endothelial dysfunction in spontaneously hypertensive
rats

S. Wassmann 1 , U. Laufs 1 , D. Stamenkovic 1 , W. Linz, K. Ahlbory 1 ,

M. Boehm 1 , G. Nickenig 1 . 1 Universitaetskliniken des Saarlandes,
Medizinische Klinik-Innere Medizin Ill, Homburg/Saar, Germany; 2Aventis
Pharma, Frankfurt/Main, Germany

Selective estrogen receptor modulators (SERM) such as raloxifene have bene-
ficial estrogenic effects on lipids and bones without increasing the risk of breast
or endometrial cancer. To investigate whether SERM exert vasoprotective ef-
fects similar to estrogens, male spontaneously hypertensive rats (SHR) were
treated for 10 weeks with raloxifene (ralox) (10 mg/kg/d) or vehicle.
Methods and Results: Ralox improved endothelium-dependent vasodilatation
of isolated aortic segments but did not affect endothelium-independent vasore-
laxation or phenyleprine-induced vasoconstriction. Ralox treatment increased
the release of NO from the vessel wall (NO electrode measurements) by en-
hanced expression and activity of endothelial NO synthase (eNOS) (arginine-
citrulline conversion assays, RT-PCR). The vascular production of reactive oxy-
gen species (ROS) was decreased by ralox (lucigenin chemiluminescence as-
says). Ralox did not alter the vascular expression of the NAD(P)H oxidase
subunits p22phox and noxl (RT-PCR), but reduced the activity and expres-
sion of vascular membrane-bound raci, a GTPase required for the activation
of the NAD(P)H oxidase (Western Blot, GTP-binding assays). Blood pressure
reduction after bradykinin infusion was increased in ralox-treated SHR. Finally,
systolic blood pressure was significantly decreased in SHR treated with ralox
(tail-cuff method). All SERM effects were also detected in healthy, age-matched
Wistar rats. In cultured rat aortic vascular smooth muscle cells, ralox inhibited
angiotensin II-induced ROS production dependent on estrogen receptor acti-
vation (DCF fluorescence lasermicroscopy).
Conclusions: Raloxifene improves hypertension-induced endothelial dysfunc-
tion by increased bioavailability of NO. This is mediated by enhanced eNOS
activity and reduced release of ROS from vascular cells. These vascular ef-
fects lead to blood pressure reduction and decreased vascular damage in male
SHR.

2573 Impaired NOS pathway in diabetes mellitus: role of
ADMA and DDAH

K. Lin, P. Tsao, J. Cooke. Stanford University, Cardiovascular Medicine,
Stanford, United States of America

Background: An endogenous inhibitor of nitric oxide synthase, asymmetric
dimethylarginine (ADMA) is elevated in patients with type 2 diabetic mellitus
(DM). The mechanism by which ADMA becomes elevated is unclear. We deter-
mined if elevated glucose increases ADMA by impairing the activity of dimethy-
larginine dimethylaminohydrolase (DDAH), which metabolizes ADMA to cit-
rulline. We further investigated the role of oxidative stress in glucose-induced
ADMA elevation.
Methods and Results: Male Sprague-Dawley rats were fed normal chow or
high-fat diet (n=5 each) with moderate streptozotocin injection to induce type 2
DM. The diabetic rats showed substantially elevated plasma ADMA compared
to normal rats (1.33±0.31 vs. 0.48±0.08mM; p<0.05). Aortic DDAH activity,
but not expression, was significantly reduced in diabetic rats and negatively
correlated with their plasma ADMA levels (p<0.05). In vitro studies of vascu-
lar smooth muscle cells and endothelial cells revealed that DDAH activity was
significantly reduced in both cell types exposed to high glucose (25.5mM). Glu-
cose dose-dependently elevated endothelial elaboration of ADMA, which could
be reduced to baseline by the addition of the antioxidant PEG-SOD (22U/mL).
To determine if elevated glucose impairs the nitric oxide pathway, cGMP pro-
duction by endothelial cells was measured and found to be significantly less
in cells exposed to high glucose than cells grown in normal level of glucose
(5.5mM). Addition of PEG-SOD restored both cGMP production and DDAH ac-
tivity.
Conclusions: Mediated by oxidative stress, DDAH impairment accounts for
ADMA elevation in high glucose condition and leads to reduced nitric oxide
synthesis. This observation represents a new insight into diabetes-induced en-
dothelial dysfunction.

2574 The functional integrity of the endothelium modulates
dendritic cell adhesion and transmigration

M. Weis 1 , C.L. Schlichting 2 , E.G. Engleman 2 , J.P. Cooke 3 . 1 University
Hospital Grosshadern, Medizinische Klinik 1, Munich, Germany; 2Stnaford
University, Dep. of Pathology and Medicine, Stanford, United States of
America; 3Stanford University, Cardiovascular Medicine Div., Stanford CA,
United States of America

Atherosclerosis is a chronic disease triggered by endothelial injury and sus-
tained by inflammation. The role of dendritic cells (DCs) in this inflammatory
response has not been addressed. DCs are critical for the cell-mediated arm
of an immune response, and are known to initiate inflammatory immunity. A
fundamental aspect of DCs function is their capacity to adhere and migrate
through vascular endothelial cells (EC). The aim of the study was to investigate
DC/EC interaction under pro-atherosclerotic conditions. Human DC precursors
were negatively separated from PBMC by magnetic beads and cultured in GM-
CSF and IL-4. Typical phenotype of immature and mature DC was assessed
by FACS. Confluent primary human microvascular ECs were incubated with
isolated immature and mature DCs. Functional adhesion and transmigration
assays were performed and analyzed using confocal laser microscopy and
a fluorescent plate reader. We discovered that DC adhesion and migration
are modulated by changes in endothelial function. Specifically, the endoge-
nous NOS inhibitor ADMA (1 and 10 uM) (but not the prostacyclin inhibitor
indomethacin) significantly increased DC binding and transmigration (+73 and
+109%; p<0.001). DC adhesion and transmigration was markedly increased
after exposing endothelial cells to hypoxia, oxLDL and/or TNFa (73-600%;
p<0.01). Strikingly, HMG-CoA reductase inhibition (0.5 uM atorvastatin) and
L-Arginine significantly decreased DC/EC interaction. The results of this study
suggest that adhesion and migration of DCs is increased by stimuli known to
accelerate atherogenesis. Vice versa, improvement of NOS activity inhibits DC
adhesion. These findings may provide insight into the inflammatory processes
occurring in atherosclerosis. As DCs control immunity, regulating DC/EC inter-
action may have relevance to inflammation and atherogenesis.

2575 Combined B-vitamin complexes and folate improve
endothelial function in insulin-resistant hypertensive
patients with microvascular disease

A. Palloshil, E. SetolaI, G. FragassoI, L.D. Monti 2 , E.P. Sandoli 2 ,

E. Galluccio 2 , P.M. Piattti 2 , A. Margonato l . 'lstituto Scientifico San Raffaele,
Cardiologia Clinica, Milano, Italy; 2 lstituto Scientifico San Raffaele, Metabolic
Unit, Milano, Italy

Background: Microvascular involvement observed in patients with arterial hy-
pertension could be related to endothelial dysfunction. High homocysteine lev-
els are associated with impaired peripheral endothelium-dependent vasodila-
tion. Several studies suggest that folic acid or B vitamins supplementations
decrease homocysteine levels and possibly reduce cardiovascular risk. A link
between endothelial dysfunction and the metabolic alterations typical of the
Insulin Resistance Syndrome (IRS) has been previously demonstrated. How-
ever, little is known about the impact of homocysteine decrease, regardless of
its basal levels, on endothelial function and metabolic features of IRS.
Methods: Sixteen patients (age 67±2 yrs; BMI 27.6±0.7 kg/m 2 ) with essential
hypertension, chest pain, positive exercise testing and normal coronary arter-
ies, impaired fasting glucose according to American Diabetes Association clas-
sification, hyperinsulinaemia and hypertriglyceridaemia were studied. A double
blind randomised one month "cross-over study with folic acid (5mg/day) plus
vitamin B1-B6-B12 (250 mg-250 mg-500µg/day) or placebo was performed.
After the end of each period, basal, post-ischaemic and post-nitrate forearm
blood flow was evaluated by venous occlusion plethysmography. Blood pres-
sure measurements and blood sampling were also performed.
Results; Compared to placebo, folic acid plus vitamin B treatment signifi-
cantly decreased homocysteine levels (10.9±0.8 vs 17.2±2.0 µmot/I: p<0.01),
mean blood pressure (104±2 vs 111±3 mmHG; p<0.05) and forearm
basal (37.9±2.4 vs 49.2±4.9U; p<0.05) and post-ischaernic vascular resis-
tance (28.8±2.8 vs 37.1±2.7U; <0.05) while a significant increment in post-
ischaemic forearm blood flow (4.00±0.28 vs 3.16±0.17 ml/100ml/min; p<0.02)
was observed. On the other hand, no differences were found on endothelium-
independent nitrate-mediated vasodilation. Interestingly, no changes in blood
glucose, insulin, HOMA index and triglyceride levels were observed. No evalu-
ation of tetrahydrobiopterin levels was carried out.
Conclusions: In hypertensive patients with microvascular involvement, folic
acid plus vitamin B supplementations improve endothelium-dependent vasodi-
lation independently from modification of the main features of IRS. Homocys-
teine reduction may account for this improvement.
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2576 Structural markers of atherosclerosis and functional
markers of endothelial dysfunction in patients with
unstable coronary artery disease

A. Lupi, C. Rassat, S.A. Rizzo, P. Cristallini, M. De Marchi. Ospedale Generale
Valle d'Aosta, Cardiologia, AOSTA, Italy

Intima-media thickness of the common carotid artery (IMT) and an impaired ar-
terial dilation in response to reactive hyperemia ("flow-mediated" dilation, FMD)
are considered markers of atherosclerosis and endothelial dysfunction, which
are thought to play a major role in the pathogenesis of coronary artery disease
(CAD). A significant correlation between IMT and FMD has been described in
patients (pts) with stable CAD. To investigate if a similar relationship occurs in
pts with unstable CAD, we compared 30 consecutive pts referred to our CCU
for acute coronary syndrome (Group A: 20 males, 59.2±9.8 years, 20 with
acute myocardial infarction and 10 with unstable angina Braunwald Class IIIB)
and 72 outpatients with stable CAD and/or multiple cardiovascular risk factors
(CRF) (Group B: 43 males, 55.9±13.1 years, 22 with stable CAD and 50 with
2 or more CRF). For each patient we collected: 1) a cardiovascular risk score
based upon several CFRs, previously validated in the SMART study (SMART#)
2) an high resolution US scan evaluation (linear array probe, 12-5MHz) of the
common carotid artery IMT and of the percentage change of radial artery di-
ameter in response to reactive hyperemia (FMD) induced by 5 min forearm
stop-flow (brachial pneumatic tourniquet). At the moment of the US evaluation
pts were fasting (12h) and in wash out from nitrates and calcium-antagonists
(48h). Pts with acute CAD were evaluated from 4 to 6 days after the last sponta-
neous episode of transient myocardial ischemia. Sex prevalence and mean age
of the 2 groups were not significantly different. Group A SMART# were slightly
higher than Group B (7.70±1.39 vs 6.08±2.50, p=0.001). IMT (0.82±0.25 vs
0.76±0.19 mm, p NS) and FMD (9.01±5.57% vs 9.95±5.85%, p NS) were
similar in the 2 groups. FMD was significantly correlated to IMT in Group B
(R= -0.32, p=0.006) but not in Group A (R= -0.09, p NS). Finally, in Group
B SMART# was strongly correlated to IMT (R= 0.79, p<0.0001) and FMD
(R= -0.44, p<0.0001), whereas in Group A these correlations were weaker
(SMART# vs IMT: R= 0.61, p=0.004, SMART# vs FMD: R= -0.29, p NS). In
conclusion, this study confirms that IMT and FMD are correlated in pts with
stable CAD. Similar findings were not observed in the population with unstable
CAD studied. Moreover structural and functional markers of vascular disease
correlated closely to SMART# in pts with stable CAD, but this was not the case
for pts with unstable CAD. These intriguing finding, probably due to the multi-
factorial pathogenesis of the acute coronary syndromes and the eterogeneity
of the pts studied, deserves further study.

THE "ACTIVE" PLATELET

2577 j The RNA-binding protein TIA-R is involved p38
MAP-kinase-dependent protein synthesis in activated
human platelets

S. Lindemann 1 , N D. Tolley 2 , A S. Weyrich 2 , G A. Zimmerman 2 . 'Johannes
Gutenberg-University Mainz, Department of Medicine II, Mainz, Germany;
2 Eccles Institute of Human Genetics, Program in Human Molecular Biology,
Salt Lake City, United States of America

Platelets respond to thrombin or exposed subendothelial matrix at sites of vas-
cular injury by forming hemostatic aggregates that prevent or limit bleeding.
Although their hemostatic actions are of paramount importance, platelets also
promote the development or progression of atherosclerosis or restenosis af-
ter angioplasty. It is generally believed, that these pathophysiologic functions
depend largely on the release of preformed mediators. Here, we demonstrate
that platelets may also contribute to prolonged inflammatory events by pro-
tein synthesis that is regulated by p38 MAP kinase. Among these proteins we
further investigated the expression of Interleukin-1 beta (IL-1 b). Using gene ar-
ray analysis we found in a previous study that platelets contained numerous
megakaryocyte-derived mRNAs. Here, we demonstrated by 35S-methionine-
uptake, that platelets translate mRNAs into protein in an activation-dependent
fashion, a response that is abrogated when platelets were treated with the
p38 MAP-kinase inhibitor SB203580. Following stimulation with PAF [10nM]
or thrombin [0.1 U/ml] the IL-1b precursor mRNA was translated into protein
(unstimulated control (co): 23±11 pg/ml; PAF [10-7M, 8hrs]: 2374±259pg/ml;
thrombin [0.01 U/mI, 8 hrs]: 615±120 pg/ml; p<0.05 vs. co). The IL-1b precur-
sor protein was further processed and secreted as active, mature IL-1b. SB
203580 inhibited expression of both forms of IL-1b indicating, that p38 MAP ki-
nase prevented synthesis, not conversion of the IL-1b precursor into the active
cytokine. We found that the p38 MAP-kinase was phosphorylated within min-
utes and remained phosphorylated up to several hours. We then extracted the
mRNA binding proteins of activated platelets that were treated with SB203580
or not and separated these by 2-dimensional gel electrophoreses. Among sev-
eral proteins bound to platelet mRNA, we found that two proteins were bound
to the mRNA only when the cells were treated with SB203580. By western blot
analysis with a specific antibody, we identified one of these proteins as TIA-R.
In conclusion, this study provides evidence that platelets synthesize IL-1b in
an p38MAPkinase dependent fashion and that p38 MAP kinase recruits TIA-

R to the platelet mRNA to inhibit translation. Regulated protein synthesis in
activated platelets may be a mechanism by which platelets can enhance in-
flammatory outcomes and SB203580 might be a pharmacological approach to
influence platelet-induced inflammation in a beneficial way.

2578 Increase in the number of fibrinogen receptors by
glycoprotein IIb/llla inhibitors

R. Artang 1 , G.W. Jurgensen 2 , N.J. Frandsen', J.D. Nielsen, P.E. Bloch
Thomsen 3 . ' Coagulation Laboratory, Hellerup; 2Hilleroed Hospital, Clinical
Chemistry, Hilleroed; 3Gentofte Univ. Hospital, Cardiology, Hellerup, Denmark

Purpose: Glycoprotein (GP)llb/Illa receptor blockade reduces the risk of
thromboembolic episodes during percutaneous coronary interventions. Cur-
rently three intravenous agents are available: abciximab, eptifibatide and
tirofiban. An upregulation of GPIIb/Illa receptors during treatment with abcix-
imab has been reported both in vivo and in vitro. The aim of this study was to
investigate whether eptifibatide and tirofiban have the same effect on platelets.
Methods: After obtaining informed consent, blood from 6 healthy male volun-
teers (mean age ± SD: 42 ± 8) was drawn. Citrated whole blood was incubated
with abciximab in concentrations 0, 1, 2, 3 and 4 µg/ml, epifibatide in concen-
trations 0, 0.1, 0.5, 1 µg/ml and tirofiban in concentrations 0, 10, 20, 50 and 100
ng/ml, based on previous pharmacokinetic studies of patients receiving recom-
mended doses of each drug. For evaluation of platelet inhibition and number
of GPllb/Illa receptors, platelets were labeled with FITC-conjugated antibodies
against fibrinogen and CD41 (clone SZ22, non-fibrinogen ligand of GPIIb/Illa
receptor), and analyzed by flow cytometry. Mean fluorescence intensities at
baseline and at mentioned concentrations were compared using Friedmann
Repeated Measures ANOVA test.
Results: Inhibition of platelet fibrinogen binding of >80% was achieved with 2
µg/ml abciximab, 0.5 gg/ml eptifibatide and 50 ng/ml tirofiban. At these concen-
trations, the mean number of GPIIb/Illa receptors increased 37 ± 13% (mean
± SD, p<0.01) for abciximab, 10 ± 3.4% (ns) for eptifibatide, and 36 ± 10% for
tirofiban (p<0.05) compared to baseline.
Conclusion: While all three GPIIb/Illa agents inhibit platelet fibrinogen binding
effectively at the recommended doses, they have the capability of increasing
the number of fibrinogen receptors on platelets in vitro. We have demonstrated
for the first time an increase in the number of fibrinogen receptors induced by
tirofiban. An increase in the number of receptors may be one of the mecha-
nisms of post-procedural coronary adverse events despite GPIIb/Illa inhibition.
Clinical relevance of this phenomenon requires further investigation.

2579 J The central role of platelet activation in determining the
mode of presentation of acute coronary syndromes

S.R.O. Kennon, M. Macey 2 , J. Cooper', S. Ramdanay°, A.D. Timmis 1 .

'London Chest Hospital, Cardiology Opt., London; 2 The Royal London
Hospital, Haematology, London; 3 Charterhouse Square, MRC Epidemiology
Unit, London; 4 Royal London Hospital, Cardiology, London, United Kingdom

Background: Clinical studies have shown that in acute coronary syndromes,
pretreatment with aspirin favours presentation with unstable angina (UA), while
cigarette smoking favours presentation with myocardial infarction (AMI). Al-
though serum markers of platelet activation are increased in patients with acute
coronary syndromes but it is not known whether there is different activation in
unstable angina and acute myocardial infarction.
Hypothesis: Platelet activation at the time of plaque rupture is a major determi-
nant of the mode of presentation of acute coronary syndromes.
Methods: Patients presenting to the emergency room with acute myocardial
infarction and unstable angina were recruited. Blood samples were analysed
within 4 hours, for mean platelet component (MPC), a measure of platelet ac-
tivation derived from flow cytometry utilising a laser source and light scattering
technology. MPC reflects the granularity of platelets and is inversely related to
the expression of CD62P.
Results: The study group comprised 25 patients with AMI and 64 with UA. The
groups were similar as regards age and gender distribution. Mean platelet com-
ponent was lower in AMI than UA (24.67±1.58 v. 25.86±1.38 g/dI, p=0.001),
reflecting significantly greater platelet activation. This difference persisted when
the unstable angina cohort was limited to 48 patients at high risk of future
cardiac events defined by troponin I concentration >0.1µg/I, or ischaemic
ST/T changes on the presenting ECG (24.67±1.58 versus 25.81±1.44 g/dI,
p=0.016). Pretreatment with aspirin was less frequent (16.0% versus 68.8%,
p<0.0001), and smoking more frequent (48.0% versus 28.1%, p=0.08) in AMI
than UA, but in multivariate analysis mean platelet component (odds ratio 0.36;
95% confidence intervals 0.18-0.72) was retained as an independent predictor
of diagnosis, despite adjustment aspirin treatment and smoking. Mean platelet
volume tended to be higher in AMI than UA (9.4±1.2 versus 9.1±0.9 fl), but the
difference was not significant.
Conclusion: This study has shown diagnosis-specific differences in platelet
activation in acute coronary syndromes. The finding that platelet activation at
the time of presentation was greater in acute myocardial infarction than un-
stable angina confirms the central role of thrombogenicity in determining the
clinical expression of plaque events.
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2580 Baseline platelet function in "low responders" to
antiplatelet treatment following coronary stent
implantation

C. Barrera 1 , A. Fernandez-Ortiz 2 , D.J. Angiolillo t , E. Bernardo 1 ,

M. E. V iveros ' , S. Vazquez', M. Sabate 3 , C. Macaya 3 . t Cardiovascular
Research Laboratory, 2Coronary Care Unit, 3 lnvasive Cardiology Unit,
Hospital Clinico San Carlos, Madrid, Spain

Although most pts undergoing coronary stent implantation (STI) routinely re-
ceive double antiplatelet treatment, aspirin plus clopidogrel, a thrombotic risk
early after STI still persists. We compared baseline platelet activation and ag-
gregation among pts with low and high inhibition of platelet aggregation (PA)
following STI. Methods: PA was assessed before and 24 hrs after STI in 31 con-
secutive pts using a light transmittance aggregometry after stimuli with 6µM of
ADP and 6icg/mL of collagen. GP lib/Ilia (anti-fibrinogen-FITC) and P-selectin
(CD62-PE) platelet surface expression was also measured after stimuli with
2µM of ADP before and 24 hrs after STI using whole blood flow cytometry All
pts were treated with aspirin (100 mg/day) and received a 300 mg loading-dose
of clopidogrel at intervention time. During intervention 100 IU/kg of heparin
was administered. Pts receiving GP llb/Ilia inhibitors were excluded. According
to the grade of PA upon 6µM ADP stimuli 24 hrs after STI, pts were divided
into two groups: G1 (PA >30%) and G2 (PA<30%). Cut-off value of 30% was
the median value of our study population and it is a widely used cut-off clini-
cal value to assess platelet inhibition. Time point of 24 hrs is crucial for early
coronary thrombosis and at this time full effect of loading-dose of clopidogrel
should be observed. Results (mean±SD): G1 and G2 were composed of 13
(10 men;age:63±7y) and 18 (17 men;age:62±11y) pts, respectively. PA upon
ADP stimuli 24 hrs after STI was 52,92±16,8% in G1 and 18,67±7,6% in G2
(p<0.001). Gf presented a greater PA than G2 even upon stimuli with collagen
24 hrs after STI (55,05±26,34% vs 35,88±20,91%; p=0.032). No differences
in baseline PA with ADP (54,76±24% vs 44,91±11,24%; p=0.19) or with col-
lagen (47,10±16,83% vs 42,39±16,32%; p=0.44) were observed between G1
and G2. Therefore, despite antiplatelet treatment, 13 out of 31 (42%) pts had
low inhibition of PA 24 hrs after STI. P-selectin expression was 44%±16% vs
42%±19% (P=0.8) at baseline and 27±13% vs 22±15% (p=0.4) 24 hours af-
ter STI in G1 and G2, respectively. GP Ilb/Illa expression was 68%±19% vs
51%±23% (p=0.040) at baseline and 57±25% vs 35±29% (p=0.048) 24 hrs
after STI. Conclusion: Despite aspirin and clopidogrel treatment, a high pro-
portion of pts undergoing STI may have a poor inhibition of PA early after the
intervention. An enhanced GP Ilb/Illa receptor activation at baseline in these
pts may help to identify candidates who may obtain the largest benefit from
treatment with GP Ilb/Ilia receptor antagonists.

2581 The adverse effects of COX-2 inhibitors on
cardiovascular disease: fact or fiction

D. Jassal, J.L. Cox. Halifax, Canada

Background: At the turn of the new millennium, a new class of anti-
inflammatory agents associated with minimal gastric toxicity were introduced,
termed the COX-2 inhibitors. A recent subgroup analysis of two randomized
trials assessing the efficacy of COX-2 inhibitors suggested that the effects of
these agents on prostacyclin synthesis may adversely increase prothrombotic
activity, increasing the risk of cardiovascular events. However, no literature to
date addresses the safety of COX-2 inhibitors in a specific cardiovascular pa-
tient population.
Objective: We examined outcomes in individuals who had previously been
taking COX-2 inhibitors and were admitted with an acute coronary syndrome,
either unstable angina (UA) or myocardial infarction (MI).
Methods: We utilized a prospective registry-based disease management
database, Improving Cardiovascular Outcomes in Nova Scotia (ICONS), to
identify all individuals in Nova Scotia, Canada with a discharge diagnosis of
acute coronary syndrome (ACS) between January 1, 1999 and December 31,
2000. We identified a cohort of 302 individuals on COX-2 inhibitors and com-
pared them to the total 6829 patients admitted with acute coronary syndrome.
Outcome measures including length of hospital stay, in hospital death rate,
readmission rates for acute coronary syndrome (ACS) at one year, and one
year mortality rates were compared amongst both groups.
Results: The relative percentage of patients on COX-2 inhibitors was 4.4%
of a total of 6829 individuals admitted with an acute coronary syndrome be-
tween 1999-2000. The mean length of hospital stay was 9.64 days for the total
population versus 10.06 days for the COX-2 patients (p=NS). The in hospital
mortality rate was identical in both groups at 8.3% (p=NS). Although readmis-
sion rates within one year were similar for the COX-2 inhibitor population and
the total population at 32.9% and 29.7% respectively (p=NS), patients on the
anti-inflammatory medications were more likely to be readmitted with unstable
angina within the year, 24.9% vs 17.9% (p<0.05). Finally, one year mortality
was not statistically higher for those individuals on COX-2 inhibitors.
Conclusion: These findings are particularly pertinent in light of the recent de-
bate of whether COX-2 inhibitors are truly deleterious for those individuals with
underlying ischemic heart disease. Although limited, our findings would sug-
gest that these novel anti-inflammatory agents may not increase the risk of an
adverse cardiovascular outcome.

2582 Acute resolution of hyperglycemia normalizes platelet
responsiveness to nitric oxide in diabetics with acute
coronary syndromes

M. Worthley, A.S. Holmes, Y.Y. Chirkov, C.J. Zeitz, J.D. Horowitz. North
Western Adelaide Health Service, Cardiology, Adelaide, Australia

Background: Diabetics mellitus (DM) is associated with increased mortality in
acute coronary syndromes (ACS) when compared with non- DM subjects. The
DIGAMI study in DM patients with acute myocardial infarction (AMI) demon-
strated that reversal of hyperglycaemia is associated with reductions in 1 year
mortality, but no mechanism(s) have been demonstrated for this effect. We now
tested the null hypothesis that platelet responsiveness to the anti-aggregatory
effects of nitric oxide (NO) donors are independent of BSL.
Methods: DM subjects with ACS (unstable angina or non-Q-wave AMI) and an
admission BSL >1 Ommol/L were enrolled in the study. Subjects were random-
ized to intravenous (IV) or subcutaneous (SC) insulin administration. Platelet
function was assessed by ADP-induced aggregation (Ohms) and its inhibition
by the NO donor sodium nitroprusside (SNP, % inhibition of control). This was
performed in whole blood and platelet rich plasma (PRP) via impedance ag-
gregometry. Effects on whole blood superoxide (02-) and platelet cyclic GMP
(cGMP) response to SNP were also compared. Data were collected at baseline
and after 12 hours of treatment.
Results 47 patients were randomized. Patients were 67±1.8 (SE)years old
with an admission BSL of 16.8+1 and an HbAl c of 8.8±.3. On admission 24%
of patients were insulin dependent. The effects of therapy in whole blood are
shown in Table 1, expressed as change over 12 hrs (de)ta).There were no sig-
nificant differences, between the treatment groups when performing the above
experiments in PRP. Platelet cGMP response did not differ significantly be-
tween the two treatment groups.

delta(0-12hrs) IV (n=24) SC(n=23) Significance

BSL (mmolo/L) -11.1 f 1.8 -3.7 ± 1.2 p<0.01
ADP response (Ohms) 0.5 f 0.4 0.1 ± 0.8
SNP Response (% inhibition) 15.4 ± 4.8 2.4 ± 3.6 p<0.05
02- content (my) -12.5 ± 5.5 5.7 ± 3.5 p<0.05

Conclusions: In DM patients presenting with an ACS, more aggressive BSL
control with IV insulin significantly enhances the antiaggregatory effects of NO
when compared to SC insulin. The 'scavenging' of NO by 02-, rather than sta-
bilization of soluble guanylate cyclase, probably contributes to these findings.
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2593 Sildenafil (Viagra® ) improves arterial stiffness in
hypertensive patients

C. Vlachopoulos', K. Hirata 2 , C. Stefanadis 3 , P. Toutouzas 3 , M. O'Rourke 2 .
'Henry Dunant Hospital, Cardiology, Athens, Greece; 'University of New
South Wales, Cardiology, Sydney, Australia; 3Athens Medical School,
Cardiology, Athens, Greece

Background: Sildenafil (Viagra®) is a new, effective drug for erectile dysfunc-
tion acting on the metabolism of nitric oxide. However, its effects on the cardio-
vascular system have not been thoroughly investigated. Wave reflection along
the arterial tree is an important index of arterial stiffening and cardiac afterload
and has been inversely associated with exercise capacity.
Methods: To investigate the effect of sildenafil on arterial wave reflection we
studied 17 hypertensive patients (age 72±7 years) in a randomized, double-
blind, cross-over fashion (50 mg of sildenafil and placebo). Wave reflection was
studied using a validated system (Sphygmocor® ) that employs (i) high-fidelity
arterial tonometry (Millar tonometer) for the non-invasive registration of radial
pulse waveform and (ii) appropriate computer software for pulse wave analy-
sis. Aortic pressure waveform was synthesized from the radial waveform using
a generalized transfer function. Augmentation index (=dP/PP %, fig.: waveform)
was measured as an index of wave reflection. Inflection point (Pi) was defined
with mathematical algorithms. Lower values of augmentation index indicate re-
duced arterial stiffening and reduced cardiac load and vice-versa.
Results: Sildenafil caused a decrease in aortic systolic and diastolic pressure
(by 16.2 and 10.1 mmHg respectively; P<.001 for both). Sildenafil led to a
significant decrease in augmentation index indicating decreased effect of wave
reflection from the periphery (fig.: trends).

Viagra and wave
reflection.

Conclusions: Sildenafil leads to a decrease of wave reflection in hypertensive
patients. This finding has important implications for arterial stiffening and the
pulsatile load of the heart and may contribute to improved exercise capacity of
the patients at intercourse.

2594 Different effects of amlodipine and valsartan on renal
haemodynamics in essential hypertension

C. Delles', A.U. Klingbeil', M.P. Schneider', R. Handrock 2 ,
R.E. Schmieder'. 'University of Erlangen-Nurnberg, Department of Medicine
Iv Erlangen, Germany; ZNovartis Pharma GmbH, Nurnberg, Germany

Objective: Angiotensin AT1 -receptor blockers have been found to be renopro-
tective in hypertensive patients with nephropathy. To elucidate the renoprotec-
tive mechanism of AT1 -receptor blockers, we compared the effects of the AT1 -
receptor blocker valsartan with that of the calcium channel blocker amlodipine
on renal hemodynamics and microcirculation. Methods: Fifty-eight patients
(age, 50.2±9.0 years) with mild to moderate essential hypertension were in-
cluded in a randomized, double-blind study to receive either valsartan (80-160
mg) or amlodipine (5-10 mg). Renal plasma flow (RPF) and glomerular filtra-
tion rate (GFR) were measured before and after 8 weeks of treatment. Infusion
of NG-monomethyl-L-arginine (L-NMMA; 4.25 mg/kg) was used to assess the
contribution of nitric oxide to the perfusion of the renal vasculature. Glomeru-
lar hydrostatic pressure (PGIo) and resistances of the afferent (RA) and effer-
ent (RE) arterioles were calculated according to Gomez' formulae. Results:
Blood pressure control was similar in both groups. RPF did not change with
either treatment. In contrast, GFR increased with amlodipine (+8±14 mLJmin;
p<0.01), but was preserved with valsartan (-0.3±11.3 mL/min; p=n.s.; p<0.05
for comparison between amlodipine and valsartan). Treatment with amlodipine
caused a more marked increase in the RE/RA ratio than the one with valsartan
(+0.26±0.26 vs. +0.13±0.24, p<0.05) which was paralleled by an increase in
PGIo in amlodipine (+1.9±4.3 mmHg; p<0.05) but not in valsartan treated pa-
tients (-0.4±4.3 mmHg; p=n.s.). Valsartan maintained the response of RPF to
L-NMMA (-44±60 vs. -40±56 mUmin before and after treatment, respectively;
p=n.s.), whereas the response of RPF to L-NMMA was reduced with amlodip-
ine treatment (-58±67 vs. -22±55 mLlmin, respectively; p<0.05). Conclusion:
At similar blood pressure control, GFR and PGIo were maintained with valsar-
tan treatment whereas amlodipine leads to glomerular hyperfiltration paralleled
by an increase in PGIo. The effects on nitric oxide bioavailability in the renal
vasculature contrast between valsartan and amlodipine, too. Both results might
account for the favorable renal outcome in patients treated with AT1 -receptor
blockers.

2595 Chronic angiotensin 11 receptor blockade reduces
sympathetic nerve traffic and improves insulin
resistance in obese hypertensives

G. Grassi', G. Seravalle 2 , F. Quarti' , R. Dell'Oro 1 , F. Arenare' , G. Mancia 1

' Hpt. S. Gerardo, Medicina Interna, Monza, Italy; 2 lstituto Auxologico Italiano
Cardiology, Milan, Italy

Objective: Animal studies have suggested that angiotensin II (All) may ex-
ert in obese subjects pro-hypertensive effects by activating sympathetic drive
and thus promoting, by adrenergic mechanisms, the occurrence of an insulin-
resistance (IR) state. The present study was aimed at testing this hypothesis by
examining the effects of chronic All receptor blockade on muscle sympathetic
outflow as well as on insulin sensitivity in obesity-related hypertension.
Design and Methods: In 24 obeses with a mild to moderate essential hyper-
tension (age: 50.3±1.8 yrs, body mass index: 34.3±0.9 kg/m 2 , mean arterial
pressure, MAP: 111.4±2.0 mmHg, mean±SEM) we measured 24 h ambula-
tory, clinic and beat-to-beat MAP along with heart rate (HR, EKG) values. Mea-
surements, which also included direct microneurographic assessment of mus-
cle sympathetic nerve traffic (MSNA) as well as evaluation of the IR index (oral
glucose overload test), were performed in the no-drug placebo condition and
repeated following 12 weeks of either candesartan cilexetil (C, 8/16 mg o.d.) or
hydrochlorothiazide (H, 25/50 mg o.d.) daily oral administration, accordingly to
a double blind, randomized two parallel groups study design.
Results: Baseline hemodynamic, metabolic and neuroadrenergic values were
similar in the two groups. C caused a significant MAP reduction (from 112.5±
3.4 to 90.1±3.0 mmHg, p<0.01) coupled with a significant MSNA decrease
(from 68.5±3.4 to 55.9±3.2 bs/100 hb, p<0.01) and an improved insulin
sensitivity (+24.5±5.1, p<0.05). In contrast, for MAP reductions similar to C
(from 110.5±3.2 to 93.1±2.9 mmHg, p<0.01), H did not significantly affect
either MSNA (from 68.8±3.5 to 69.6±3.4 bs/100 hb) or insulin sensitivity (-
8.7±6.1%).
Conclusions: These data provide direct evidence that renin-angiotensin sys-
tem partecipates at the sympathoexcitation and at the IR state which char-
acterize obesity-related hypertension. They also show that, at variance from
diuretics, A II receptor blockers are capable to exert sympathoinhibitory effects
coupled with improved metabolic insulin profile.

2596 Effects of anti hypertensive treatment on cardiac and
vascular remodelling in older hypertensives: the ICARe
Dicomano study

R. Pini', M.C. Cavallini 2 , L. Stagliana', C. Bellotto 1 , M. Di Bari
N. Marchionni 1 , G. Masotti 1 , M.J. Roman 3 . ' University of Firenze, Critical
Care Medicine and Surgery, Firenze, Italy; 2Ospedale Careggi, Gerontology
and Geriatrics, Firenze, Italy; 3NYPH-WMC of Cornell University, Medicine,
New York, NY, United States of America

Background: Hypertension is one of the major cardiac and cerebrovascu-
lar risk factors. Although there is general consensus on the efficacy of anti-
hypertensive treatment, hypertension is often underdiagnosed and under-
treated in older subjects. The aim of the present study is to compare cardiac
and vascular changes in treated and untreated older hypertensive subjects.
Methods: Community-dwelling individuals aged >=65 years living in Dico-
mano, a small town in Italy, underwent extensive clinical examination, echocar-
diography, carotid ultrasonography and applanation tonometry. In the present
analisys we included 225 untreated and 213 treated hypertensive subjects.
Results: Only 20% of the treated subjects had adequate control of blood
pressure (<140/90 mmHg). Treated subjects were younger (73±6 vs. 74±7
yrs, p=.026) and had a higher prevalence of comorbidity (history of coro-
nary and cerebrovascular disease: 14% vs. 4%, p<.0001, and 24% vs. 7%,
p<.0001, respectively) than untreated subjects. Left ventricular wall thickness
and mass index (LVMI) were similar in the two groups. Carotid intimal-medial
thickness (IMT) and the number of carotid plaques (0.88±0.17 vs. 0.84±0.17
mm, p=.033, 3±2 vs. 2±2, p=.020) were greater, whereas carotid stiffness
index (Beta) was lower (4.55±2.02 vs. 5.35±2.77, p=.003) in treated sub-
jects. To reduce the confounding effect of the non homogeneous distribution
of comorbidity in the study population, all subjects with history of cardiac and
cerebrovascular diseases were excluded from the subsequent analyses; these
subjects were divided into three groups by presence and adequacy of anti-
hypertensive treatment (193 not treated=NT, 22 adequately treated=AT, 108
undertreated=UT). When compared with UT subjects, AT subjects showed sig-
nificantly lower left ventricular mass and LVMI (131±43 vs. 168±61 g, p=.017
and 77±23 vs. 99±34 g/m 2 , p=.008, respectively) while IMT, carotid diameter
in diastole, and the number of carotid plaques were similar in the two groups.
The stiffness index was significantly higher in the NT group compared with the
UT group (5.38±2.88 vs. 4.41±1.84, p=.015).
Conclusions: In our older population, effective anti-hypertensive treatment is
associated with a significant reduction in cardiac remodeling. Furthermore, al-
though carotid structural parameters are similar, independent of the presence
and efficacy of treatment, carotid artery stiffness is significantly reduced in
treated subjects. This study suggests that, in older patients, an effective anti-
hypertensive treatment may reduce the degree of cardiovascular remodeling.
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2597 Cardiovascular morbidity in hypertensive patients
treated with angiotensin-converting enzyme inhibitors
or calcium channel blockers in primary care

G. McInnes', D.J. Hole 2 , L.S. Murray', R. Morton 2 , A.F. Levert,
P.A. Meredith' , J.L. Reid'. I Western Infirmary, Medicine and Therapeutics,
Glasgow, United Kingdom; 'University of Glasgow, Department of Public
Health, Glasgow, United Kingdom

In hypertensive patients attending the Glasgow Blood Pressure Clinic, a sec-
ondary and tertiary referral centre, treatment with ACE inhibitors (ACEI) is as-
sociated with cardiovascular mortality lower than that following calcium channel
blocker (CCB) treatment. The objective of this study was to compare cardiovas-
cular morbidity in patients receiving these drug classes in the primary care set-
ting. The United Kingdom General Practice Research Database (GPRD) con-
tains validated demographic, diagnostic and prescription information on over
3 million patients in primary care. From these, we identified a priori a repre-
sentative sample of 105,965 treated hypertensives eligible for a retrospective
cohort analysis. Only those who received ACEI or CCB as first-line therapy and
without evidence of cardiovascular disease prior to treatment with a drug of
interest were included. Cardiovascular morbidity rates in ACEI and CCB were
compared as relative hazard ratios (RHR) with 95% confidence intervals (Cl)
using Cox proportional hazard model with adjustment for age, gender and year
of entry. The results are shown in the table.

Events	 ACEI in = 11249)	 CCB In = 12494) 	 RHR	 95% CI

CHD (incl angina) 	 946)8.4%)	 1902 (15.2%)	 0.63	 0.58, 0.68
CHD (excl angina)	 609(4.5%)	 1063)8.5%)	 0.91	 0.82, 1.02
Cerebrovascular	 498 (4.4%)	 863 )6.9%)	 0.87	 0.78, 0.97
LV failure	 598 (5.3%)	 1009)8.1%)	 0.90	 0.81, 1.00

Compared with CCB, first-line treatment of hypertension with ACEI was as-
sociated with highly significant reductions in cardiovascular morbidity - 37%
for CHD and 13% for cerebrovascular events. Trends in favour of ACEI were
seen for CHD even if symptomatic angina was excluded and for LV failure.
Since approximately 25% of patients in each group went on to receive a drug
from the other class of interest, the findings may underestimate the true dif-
ference. In the primary care setting, treatment of hypertension with ACEI is
associated with lower cardiovascular morbidity than that following CCB. The
results support earlier findings and suggest that observational studies in large
well-documented, populations treated in the usual clinical setting may allow dif-
ferentiation of the cardiovascular protective effects of antihypertensive drugs.

2598 Anti hypertensive therapy at the onset of an acute
myocardial infarction predicts in-hospital mortality

A. Reikvam 1 , K. Landmark 2 , E. Kvan 2 , I. Aursnes 2 . IOslo, Norway;
2 University of Oslo, Opt. of pharmacotherapeutics, Oslo, Norway

Background: Clinical studies have shown that both conventional antihyperten-
sive drugs (thiazide diuretics and beta-blockers) and the newer agents (cal-
cium blockers and angiotensin-converting enzyme (ACE) inhibitors) are almost
equally efficacious with regard to effects on blood pressure, and in preventing
cardiovascular morbidity and mortality. However, the potential value of these
drugs when hypertensive patients (pts) suffer an acute myocardial infarction
(AMI) is not known. For practical reasons this issue can not be studied in a
clinical trial. We applied an observational study design to investigate whether
being on different antihypertensive drugs at the start of symptoms could influ-
ence in-hospital death in hypertensive AMI pts.
Methods: Of a total of 898 consecutive pts discharged dead or alive with the
diagnosis of AMI (ICD 10 121/122), 299 pts reported a history of previous hyper-
tension, and these were included in the study. 16 hospitals participated, and the
sampling of pts was done during a three months period in 1999/2000. Variables
were entered into a logistic regression model.
Results: The main predictors of death were age and the use of diuretics and
calcium blockers, while the use of ACE inhibitors was associated with a sig-
nificant 58% reduction in mortality (table). Other cardiovascular drugs (beta-
blockers, aspirin, warfarin, digitalis) did not influence in-hospital death. Nor did
gender, previous coronary heart disease, heart failure, diabetes mellitus nor
smoking.

Adjusted odds ratio 95% confidence interval P value

Age (n = 299) >70 years 3.26	 1.29-8.24	 0.012
Diuretics (n = 116) yes/no 3.12	 1.52-6.41	 0.002
Calcium blockers (n = 105) yes/no 2.26	 1.14-4.48	 0.020
ACE inhibitors (n = 104) yes/no 0.42	 0.19-0.93	 0.033

Conclusions: The present observational study shows that being on ACE in-
hibitors at the start of symptoms reduced in-hospital death in hypertensive pts
suffering an AMI, while diuretics and calcium blockers increased the risk for
in-hospital death.

PROGRESS IN PREVENTION OF STROKE

2599 Biochemical composition and echostructure of carotid
plaques from symptomatic and asymptomatic patients

1. Goncalves 1 , J. Moses 1 , L. Pedro 2 , N. Dias 2 , M. Lindholm 1 , J. Fernandes e
Fernandes 2 , J. Nilsson 1 , M. Ares 1 . 'Lund University, Wallenberg Lab, Malmb,
Sweden; 2 lnstituto Cardiovascular de Lisboa, Lisbon, Portugal

As carotid atherosclerotic plaques have been associated with cerebrovascu-
lar events, their early detection and characterization with ultrasonography has
become more and more relevant. Echolucency, classically related to haemor-
rhage or lipid, has been associated with higher neurological risk. Nevertheless,
the relation between symptoms, echostructure and plaque composition is not
fully understood. In this study, biochemical components of carotid plaques were
compared between symptomatic and asymptomatic patients, and echolucent
and echorich plaques.
Thirty human carotid plaques were snap-frozen immediately after their re-
moval by endarterectomy. Thirteen plaques were associated with ipsilateral
hemispheric symptoms. Carotid high-definition ultrasonography (ATL-HDI3000)
was performed preoperatively. Images were digitalized and standardized with
computer-assisted analysis, being divided into two equal groups: predomi-
nantly echolucent or echorich. The total amounts of hydroxyapatite, collagen,
elastin, soluble protein and DNA were determined.
Results (table) were normalized and expressed in Itg/mg of plaque wet weight,
except for hydroxyapatite, in mg/mg of plaque wet weight. Statistical analysis
was done using unpaired Student's t-test.

Symptomatic Asymptomatic p Echolucent Echorich p

Hydroxyapatite 4,3±4,2 18,6±21,1 0,04 14,7±19,1 11,5±15,3 NS
Collagen 95,4±27,9 77,7±13,1 0,04 91,7±22,9 69,0±19,0 0,02
Elastin 22,8±6,2 17,6±5,6 0,03 22,1±5,6 16,9±3,6 0,01
Soluble Protein 8,9±2,3 7,0±1,5 0,01 8,1±2,2 7,7±2,3 NS
DNA 73,2±17,1 61,2±11,9 0,03 74,9±13,7 60,5±14,3 0,02

Table I — Normalized results (mean±SD) for plaque wet weight (hydroxyapatite, in mg/mg of
plaque wet weight and the other variables in µg/mg of plaque wet weight). NS, not significant.

In conclusion, plaques associated with symptoms contained less
hydroxyapatite, more collagen, elastin, soluble protein and DNA. Similar re-
sults were also obtained for the echolucent plaques. This study suggests that
echogenicity is not necessarily associated with the presence of high levels of
collagen and elastin.
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2600 Association of gene-gene and gene-environment
interactions in atrial fibrillation and sinus rhythm with
cerebro -vascular events

R. Winkler', B. Klein 1 , R. G6k 1 , W. Merz 2 , B.R. Winkelmann 3 , J. Senges 1 ,

G. Taubert 1 . t Herzzentrum Ludwigshafen, Medizinische Klinik B,
Ludwigshafen, Germany,. 2 Universitat Freiburg, Cardiology, Freiburg,
Germany; 3Universitat Heidelberg, Medizinische Klinik, Kardiologie,
Heidelberg, Germany

Background: Gene polymorphisms (PM), involved in hemostasis and blood
pressure regulation have been inconsistently associated with cardiovascular
disease either directly or through their association with blood levels of cardio-
vascular risk factors
Objective: Association of classical risk factors, PM of the renin-angiotensin-
aldosteron-system: (angiotensinogen (ANG) 174, ANG 235, ACE inser-
tion/deletion (ID)), and the hemostasis: (factor (F) VII 353, PAI-1 4G/5G), as
well as their interactions with cerebro-vascular events (CVE), stratified by sinus
rhythm (SR) and atrial fibrillation (AFIB).
Patients and Methods: 3316 patients [62±11 years, 70% male, 59% hyper-
tension (HT), 32% diabetes mellitus (DM), 78% coronary artery disease, SR:
n=2946, AFIB=370] of the Ludwigshafen Risk and Cardiovascular Health study.
A CVE was defined as TIA, PRIND, or stroke in the medical history (Hx). A
multiple regression model (PROC GLM of the SAS package) was used for
interaction-analysis.
Results: All PM where in Hardy Weinberg equilibrium. No influence of CAD,
gender, PAI-1, d-dimers, and the single PM ANG 174, ANG235, PAI-1 4G/5G
on Hx of CVE were seen in both groups. In SR age, hypertension, diabetes
mellitus (all p<0.001), and in AFIB ACE ID and FV111353 were associated with
a Hx of CVE (all p<0.05) (table).

Gene-gene/gene-environment interaction

SR	 AFIB

Hx of CVE, % 7%, n=219 13%, n=49
ANG 174/ FV111353 <0.0001 n.s.
ANG 235/ FV111353 <0.005 n.s.
ACE ID/DM <0.05 n.s.

ACE ID/ANG 174 <0.05 n.s.
ACE ID/PAI4G5G n.s. <0.05
ANG235/D-dimer n.s. <0.05
PAI4G5G/HT n.s. <0.05

Conclusion: 1) Classical risk factors (DM, HT, Age) for a CVE were significant
predictors in SR but not in AFIB. 2) Monogenetic influence of the ACE ID and
FV11353 genotype in the prediction of a CVE were seen in AFIB. 3) Despite
no influence as monogenetic factor, different patterns of gene-gene and gene-
environmental interaction were associated with a Hx of CVE in SR vs. AFIB.

2601 The increase recognition of cardiac papillary
fibroelastoma. A French multicenter study about 46
cases

R. Roudaut 1 , R. Lorillard 2 , A. Cohen 2 , S. Lafitte 1 . 1 HopitalCardiologique,
Pessac, France; 2 Societe Frangaise de Cardiologie, Filiale Echocardiographie,
Paris, France

Papillary fibroelastoma (PF) are rare, small, benign tumors representing 10% of
heart tumors, and the most common valvular tumor. Although they are detected
more frequently since the advent of echocardiography and especially trans-
esophageal echocardiography (TEE), there are no guidelines for their manage-
ment.
This was a retrospective cohort study. Patients were collected from the data
bases of the biggest cardiac centers in France (echocardiographic laboratory,
surgical department).
The total study group consisted of 46 patients [(20 women, 26 men) mean
age 54 ± 12 years] with typical echocardiographic criteria of PF, 35 patients
underwent surgery with histologic confirmation. They were valvular tumor in
86% of the cases and intracardiac tumor in 13%. Neurologic events occurred in
81 % of the patients and a few patients were asymptomatic. These small tumors
were detected by TEE in all cases but TIE was negative in 63% of the cases.
This study underlines the leading role of echocardiography and particularly TEE
in the diagnosis of FE.
Due to the high risk of embolic events, it seems reasonable to perform surgical
removal for left sided PE.

2602 Pregnancy-associated plasma protein: a new marker of
carotid plaque vulnerability?

G. Sangiorgi 1 , A. Mauriello 2 , M. Christiansen 3 , F. Pichiorri 2 , C. Oxvig 3 ,

G.L. Carbone ^ , L.G. Spagnoli 2 , R.S. Schwartz 5 . t Istituto Policlinico
S.Donato, Cardiovascular Diseases Dept., S. Donato Milanese, Italy,. 2 11
University of Rome, Pathology Dept., Rome, Italy,. 3Statens Serum Institute,
Department of Clinical Biochemestry, Copenaghen, Denmark; IIstituto
Policlinico S.Donato, Cardiovascular Diseases Dept., S.Donato Milanese,
Italy; 5Minneapolis Heart Institute, Department of Cardiovascular Diseases,
Minneapolis, United States of America

Background: Pregnancy-associated plasma protein A (PAPP-A), a proathero-
sclerotic metalloproteinases, it has been recently recognized as a marker of
plaque vulnerability in pts affected by acute coronary syndromes. Also in carotid
district, plaque instability has been linked to onset of cerebrovascular events.
However, little is known about PAPP-A expression in carotid atherosclerotic
disease and if this protein can represent a marker of vulnerable plaque also
in the carotid district. Methods: Twenty carotid plaques of pts (12 male and 8
female, 68±8 yo) who suffered from stroke formed the base of the study. Echo-
graphic and angiographic examination was performed in all cases. Immuno-
histochemical staining for PAPP-A, smooth muscle cells, CD68 (macrophages)
and CD3 (T-lymphocytes) was performed on tissue samples after carotid en-
darterectomy and graded by semiquantitative analysis. Immunofluorescence
confocal microscopy was utilized to confirm PAPP-A cell expression within the
plaque. Carotid plaques were divided in four groups: 1) stable plaques (n=5,
cap thickness >150 µ and inflammatory cells infiltrate in the cap (ICI) < 25
cells x HPF); 2) vulnerable plaques (n=5, cap thickness < 80 µ and ICI > 25
cells x HPF; 3) ruptured plaques with thrombus (n=5); 4) healed plaques with
organized thrombus. Results: Angiographic stenosis was similar in all groups
(between 65 and 85%). At immunohistochemestry, a strong positivity (+++) for
PAPP-A was expressed by macrophage and T-lymphocyte cells in group 2 and
3 in correspondence of the cap, shoulder, and rupture site of the plaque, re-
spectively. Low expression (+) was present in group 1 and 4 (p=.0001). Im-
munofluorescence confocal microscopy confirmed the expression of PAPP-A
by inflammatory cells within the cap and shoulder of the plaque.
Conclusions: Our study suggest that PAPP-A may play a key role in carotid
plaque destabilization and rupture. Further serologic studies are necessary
to determine if PAPP-A can represents a new target for the prevention of
atherosclerotic cerebrovascular disease.

2603 Novel device for percutaneous left atrial appendage
transcatheter occlusion (PLAATO) to prevent stroke in
patients with atrial fibrillation

H. Sievert 1 , M.D. Lesh 2 , U. Krumsdorf 1 , D. Ogi 4 , H. Omran 1 , A. Bartorelli 1 ,

T. Trepels 3 , K. Billinger 3 . t Frankfurt, Germany; 2 University of California, San
Francisco, United States of America; 3 Cardiovascular Center Bethanien,
Frankfurt, Germany; 4Appriva Medical, Sunnyvale, United States of America;
5 University Hospital Bonn, Dept. of Cardiology, Bonn, Germany; 'Centro
Cardiologico Monzino, Milano, Italy

Background: Warfarin therapy has been shown to reduce the risk of stroke
in patients (pts) with atrial fibrillation. However, it has a narrow therapeutic
range and is contraindicated in many. The left atrial appendage is the source of
thrombi in > 90%. Occlusion of the left atrial appendage may prevent cardioem-
bolic complications. The purpose of this study was to evaluate the feasibility of
the PLAATO in occluding the left atrial appendage. Patients: PLAATO was at-
tempted in 17 pts aged between 59-78 yrs (mean 70 ± 6) with atrial fibrillation,
additional stroke risk factors, and contraindication to warfarin. The left atrial ap-
pendage ostial diameter of these pts varied between 12 - 21 mm (mean 17 ±
4). Methods: PLAATOTM system consists of a self-expandable nitinol cage cov-
ered with a biocompatible membrane. It is delivered through a 12Fr transseptal
catheter specially designed to access the left atrial appendage. Animal studies
have shown efficacy at sealing the left atrial appendage with complete encap-
sulation and endothelialization by 1-3 months. The implant has not served as
the nidus for new thrombus. Angiography is used to determine the initial de-
vice diameter. However, one can collapse the implant and either reposition or
remove and replace it with a different size. Results: The procedure was suc-
cessful in occluding the left atrial appendage in all patients. In one patient with a
complex left atrial appendage anatomy a hemopericardium developed caused
by catheter manipulation before implantation of the device. Pericardiocentesis
was performed without sequelae. The procedure was successful in a second
attempt for weeks later. There were 4 successful retrievals to change implant
size. Devices with diameter of 18 (n=2), 23 (n=4), 26 (n=4), 29 (n=4) & 32 (n=3)
mm were ultimately implanted without complications. Transesophageal echo-
cardiography showed the device well seated. Follow up x-rays and echocardio-
grams revealed stable implants. No thrombi were detected, no complications
occurred during follow-up (1-5 months).
Conclusions: (1) Transcatheter closure of the left atrial appendage is feasible;
(2) this novel technology may offer an option for pts with AF who are not candi-
dates for anticoagulation; (3) a clinical trial is warranted to show the long term
safety and efficacy in reducing stroke.
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2604 Rosuvastatin, a new HMG-CoA reductase inhibitor,
up-regulates endothelial nitric oxide synthase and
protects from stroke in mice

U. Laufs', G. Nickenig', M. Bohm', K. Gertz 2 , U. Dirnagl 2 , M. Endres 2

'Klink Innere Medizin Ill, Geb. 40, Homburg, Germany; 2Charitee,
Experimentelle Neurologie, Berlin, Germany

Background and Objective: HMG-CoA reductase inhibitors (statins) are
cholesterol-lowering drugs which reduce the risk of myocardial infarction and
stroke. In this study we investigated whether rosuvastatin, a new and relatively
hydrophilic HMG-CoA reductase inhibitor, up-regulates endothelial nitric oxide
synthase (eNOS) expression and activity and protects from cerebral ischemia
in mice.
Methods: Bovine aortic endothelial cells in culture were treated with ro-
suvastatin for 4 to 48 h and 129/SV mice were administered rosuvastatin
s.c. for 10 days. The expression and activity of eNOS were determined
by reverse-transcriptase polymerase chain reaction, Western blotting and
arginine-citrulline assays. Cerebral ischemia was induced by occlusion of the
middle cerebral artery for 2h followed by 22 h reperfusion after which stroke
volume was determined.
Results: Treatment of endothelial cells with rosuvastatin up-regulated eNOS
mRNA and protein expression in a concentration- and time-dependent man-
ner. In aortas of 129/SV wild-type mice, treatment with 0.2, 2, and 20 mg/kg
rosuvastatin significantly upregulated eNOS mRNA by 50%, 142%, and 205%.
NOS activity was significantly increased by 75%, 145%, and 320%, respec-
tively. Stroke volume after 2-hour middle cerebral artery occlusion was reduced
by 27%, 56%, and 50% (at doses of 0.2, 2 and 20 mg kg-1, respectively).
Serum cholesterol and triglyceride levels were not significantly lowered by the
treatment.
Conclusions: The new HMG-CoA reductase inhibitor rosuvastatin dose-
dependently up-regulates eNOS expression and activity in endothelial cells
and protects from cerebral ischemia in mice. The effects are independent of
changes in cholesterol levels. Reduction of stroke size by the relatively hy-
drophilic rosuvastatin was at least as effective as equal concentrations of the
lipophilic simvastatin and atorvastatin in this animal model.

THE MANY FACETS OF VESSEL WALL MAINTAINANCY

2613 Paracrine recruitment of mesenchymal cells via
VEGF-induced expression of PDGF-B in endothelial
cells

B. Witzenbichler, S. Knueppel, K. Warnke, H.P. Schultheiss. University
Hospital Benjamin-Franklin, Cardiology Dept., Berlin, Germany

Introduction: The formation of capillaries (angiogenesis) and the growth of
pre-existing collateral arteries (arteriogenesis) requires not only activation of
endothelial cells, but also recruitment and proliferation of mesenchymal cells
(pericytes, vascular smooth muscle cells), which form media and adventitia
of the vessel wall. From gene targeting experiments it is known that vascu-
lar endothelial growth factor (VEGF) as well as platelet derived growth factor
(PDGF) play a key role in establishing functionally active vessels, whereas not
much data exist regarding the interaction between endothelial and mesenchy-
mal cells, leading to maturation and assembly of the vessel wall. We therefore
investigated the influence of angiogenic factors on the expression of PDGF in
endothelial cells.
Results: Stimulation of endothelial cells (HUVECs) with VEGF (10-100 ng/ml)
led to a marked, dose- and time-dependent induction of PDGF-isoform B, not
isoform A at the level of mRNA, as shown by Northern blotting. Basic fibroblast
growth factor (bFGF) did not alter expression of PDGF-B, whereas combination
with VEGF resulted in a significant induction. These findings were confirmed at
the protein level using Western blot. Since PDGF-BB is known to be a strong
chemotactic agent for mesenchymal cells, we used conditioned medium from
endothelial cells stimulated with VEGF in a microchemotaxis chamber, lead-
ing to a strong chemotactic response of mesenchymal cells (1 OT1/2 fibroblasts
and vascular smooth muscle cells) towards the conditioned medium, compa-
rable to the effect of 10 ng/ml PDGF-BB. The use of blocking PDGF-antibody
attenuated the cell migration rate to 30%, further addition of HB-EGF-antibody
completely abolished the chemotactic response.
Summary: VEGF, but not bFGF, induced expression of PDGF-B isoform in en-
dothelial cells, which is a strong chemotactic agent for mesenchymal cells.
VEGF might therefore indirectly participate in maturation and assembly of the
vessel wall via this paracrine mechanism.

2614 Essential role of ICAM-1 mediated monocyte migration
during arteriogenesis

I. Hoefer' , N. van Royen 2 , J. Rectenwald 3 , J. Hua', M. Voskuil 2 ,

Z. Abouhamze 3 , C.K. Ozaki 3 , I. Buschmann 1 . 1 Dept. of Cardiology, Freiburg,
Germany; ZAcademisch Medical Centre, Dept. of Cardiology, Amsterdam,
Netherlands; 3 University of Florida, Dept. of Surgery, Gainesville, United
States of America

Previous studies have shown that blocking of ICAM-1 via monoclonal antibod-
ies abolishes the MCP-1 induced effect on arteriogenesis (collateral artery
growth). However, it is not yet clear whether ICAM-1 plays an essential role
under physiologic conditions during arteriogenesis. In fact, it seems that it is
a matter of numerous cell adhesion molecules (ICAM, VCAM, Selectins), re-
sponsible for monocyte transmigration and thus arteriogenesis. Methods: We
therefore ligated the right femoral arteries of Selectin -/- mice, showing a defect
of all three Selectin isoforms (E-, P-, L-Selectin), ICAM-1 -/- and their appropri-
ate genetic backgrounds. Seven days later both hindlimbs were perfused under
maximum vasodilation, combined with the injection of differently labeled fluo-
rescent microspheres. Using FACS-analysis, the microspheres were quantified
and perfusion ratios of both hindlimbs were calculated. Results: Results are
expressed as perfusion of ligated vs. non-ligated hindlimb. ICAM -/- mice show
a significant reduction of perfusion restoration after femoral artery ligation as
compared to controls (ICAM-1 -I- 37.5 f 11.9% vs. C57/BL6 63.8 ± 17.3%;
p<0.05). The defect of the Selectin isoforms, in contrast, does not lead to a
significant reduction of the arteriogenic response to the ligation of the femoral
artery as compared to their backgrounds (Selectin -/- 32.4 ± 3.0% vs. Selectin
WT 36.9 ± 9.8% p=0.33). Conclusion: A functional defect of only one cell ad-
hesion molecule is usually only of small biological relevance, since others can
take its role over. However, this study shows that not Selectin mediated rolling
of leukocytes on the endothelium, but firm adhesion to ICAM-1 is essential dur-
ing arteriogenesis.

2615 Inhibition of endothelial progenitor cell apoptosis via
forkhead factor-dependent downregulation of the
pro-apoptotic protein Bim

C. Urbich 1 , A.M. Zeiher 2 , S. Dimmeler 2 . I University of Frankfurt, Molecular
Cardiology, Frankfurt, Germany; 2 University of Frankfurt, Molecular
Cardiology, Frankfurt, Germany

Circulating bone marrow-derived endothelial progenitor cells (EPCs), which
originate from CD34-positive hematopoietic stem cells, are involved in postnatal
neovascularization. Transplantation of cultivated EPCs or CD34-positive cells
enhances neovascularization and improves cardiac function. In hematopoietic
cells, the forkhead transcription factors play an important role in apoptosis in-
duction via the regulation of down-stream targets like the pro-apoptotic pro-
tein Bim. Therefore, we investigated the involvement of Bim in EPC apoptosis.
EPC apoptosis was induced by H202 and determined by FACS analysis of
annexin-positive cells. EPCs were isolated by density gradient centrifugation
with Biocoll from peripheral blood of healthy subjects and cultured for 3 days
before stimulation. H202 dose-dependently induces apoptosis of EPCs (500
µM: 288±94% of control). Consistent with apoptosis induction the number of
differentiated EPCs was reduced after 48 h of H202 treatment (50±3% of con-
trol) as determined by counting dual-stained cells positive for lectin and DiLDL
as a marker for EPCs. Because statins promote the phosphorylation and acti-
vation of the pro-survival kinase Akt, we analysed the effect of statins on the
reduction of EPC number and apoptosis. Coincubation with atorvastatin (0.1
µM) significantly prevents the reduction of EPC number by H202 (178±2% of
control; p<0.05). In addition, atorvastatin (0.1 µM) significantly reduces EPC
apoptosis induced by H202 (288±94% vs. 146±31% of control; p<0.05). The
anti-apoptotic effect of atorvastatin could be reversed with the P13K-inhibitor
Ly294002 (273±8% of control). Because the pro-apoptotic forkhead transcrip-
tion factors (AFX, FKHR, FKHRL1) are phosphorylated and thereby inactivated
by the PI3K/Akt pathway, we analysed the effect of atorvastatin on the phos-
phorylation of AFX. Atorvastatin (0.1 µM) induces the phosphorylation of AFX.
In addition, atorvastatin profoundly reduces the expression of the forkhead-
regulated pro-apoptotic Bcl-2-family member protein Bim in EPCs after 24 h
(37±8% of control) in a P13K-dependent manner and inhibits the H202-induced
upregulation of Bim (165±14% vs. 112±19% of control), suggesting a poten-
tial involvement of Bim in EPC apoptosis. Taken together, these results provide
insights into the beneficial effects of statins. Atorvastatin reduces apoptosis
of EPCs induced by oxidative stress, inactivates the forkhead factor AFX and
downregulates the expression of the pro-apoptotic protein Bim.
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2616 Cooperative control of Akt phosphorylation and
apoptosis by cellular cytoskeletons (CSKs) in capillary
endothelial cells

Y. Numaguchi, D.A. Flusberg, D.E. Ingber. Children's Hospital-HMS, Surgical
Research, Boston, United States of America

Capillary endothelial cells can be switched between growth and apoptosis by
modulating their shape using micropatterned adhesive islands (Chen et al.,
Science 1997; 276:1425-1428). To examine whether cytoskeletal filaments like
actin and tubulin contribute to this apoptotic respons, we carried out chronospa-
tial analysis of P13 kinase-Akt signaling pathway and apoptosis rate as well
as cellular morphometry with CSK disrupting drugs. The cell shape and intra-
cellular changes were visualized in living cells with YFP-actin or GFP-tubulin.
Disruption of microfilaments or microtubules using cytochalasin D (Cyto D;
1 µg/mL) or nocodazole (NOC 10µg/mL) led to levels of apoptosis in capillary
cells equivalent to that demonstrated by inducing cell rounding using micropat-
terned culture surfaces containing small (< 20 µm diameter) circular adhesive
islands (CytoD:NOC:island=12%:20%:18%). Simultaneous disruption of micro-
filaments and microtubules led to more pronounced cell rounding and to en-
hanced levels of apoptosis approaching that observed during anoikis in fully
detached cells (CytoD+NOC:suspended=48%:55%), indicating that these two
cytoskeletal filament systems can cooperate to promote cell survival. Western
blot analysis revealed that the protein kinase, Akt, which is known to be crit-
ical for control of cell survival became dephosphorylated during cell rounding
induced by disruption of the cytoskeleton, and that this was accompanied by a
decrease in bcl-2 expression and an increase in caspase activation.

2618 Increase of circulating endothelial progenitor cells in
patients with coronary artery disease after reversible
exercise- induced ischaemia

K. Lenk 1 , V. Adams', D. Lenz', A. Tarnok 2 , S. Erbst, S. Gielen 1 ,

G. Schuler', R. Hambrecht t . t University of Leipzig, Heart Center, Cardiology,
Leipzig, Germany; 'University of Leipzig, Heart Center, Pediatric Cardiology,
Leipzig, Germany

Increasing evidence suggests, that endothelial progenitor cells (EPC) play an
important role in postnatal neovascularization. As animal studies propose is-
chemia seems to be one of the main triggers for the release of EPC's from the
bone marrow. Aim of this study was therefore to analyse the effect of a maxi-
mal stress test on the number of EPC's in patients with coronary artery disease
(CAD) and exercise-induced myocardial ischemia (ischemic patients, IP, n=1 6)
versus CAD-patients without exercise-induced ischemia (control patients, CP,
n=6) and healthy subjects (HS, n=6).
The concentration of EPC's was analyzed by FACS-analysis and cell culture
assay in blood samples drawn before and up to 144h after the ergometer test.
The amount of EPC's among the adherent cells was determined by analyzing
Di-LDL and FITC-labeled lectin double positive stained cells by Laser Scanning
Cytometry (Fig.1). Plasma concentrations of VEGF, b-FGF, TNF-alpha and GM-
CSF were determined by ELISA.
Circulating EPCs increased in IP with a maximum after 24-48h (cell cul-
ture: 3.3±0.6fold increase, p=0.001 vs. baseline, p=0.01 vs. CP/HS; FACS:
3.1±0.5fold increase, p=0.001 vs. baseline, p=0.01 vs. CP/HS) and returned
to baseline levels within 72h. In CP and HS no increase in EPCs was de-
tectable. VEGF levels in IP reached a maximum after 2h (4.0±1.1fold increase,
p=0.001 vs. baseline, p=0.03 vs. CP/HS) whereas no change was observed in
CP and HS. The deltas of VEGF and EPC were significantly correlated (r=0.77;
p<0.001).

Akt phosphorylation after attachment.

This ability of the cytoskeleton to control capillary endothelial cell survival
should be important for understanding the relationship between extracellular
matrix turnover, cell shape changes, and apoptosis during angiogenesis inhibi-
tion.

2617 Endothelial progenitor cells modulate vascular
re-endothelialization and neointima formation. Effect of
HMG CoA reductase inhibition

N. Werner, J. Priller, U. Laufs, M. Endres, M. Bohm, U. Dirnagl, G. Nickenig.
Universitatskliniken des Saarlandes, Medizinische Klinik and Poliklinik,
Homburg-Saar, Germany

Background: Both, atherosclerosis and restenosis after vascular injury are
characterized by endothelial dysfunction and apoptosis, inappropriate endothe-
lialization and neointima formation. Bone-marrow-derived endothelial progeni-
tor cells have been implicated in neovascularization resulting potentially in adult
blood vessel formation e.g. in the heart subjected to myocardial infarction. De-
spite the anticipated stem cell plasticity, the role of bone-marrow-derived en-
dothelial progenitor cells has not been clarified in vascular lesion development.
Methods and Results: We investigated vascular lesion formation in mice
which had undergone transplantation of bone-marrow transfected by means
of retrovirus with enhanced green fluorescent protein. Carotid artery vascu-
lar injury was induced resulting in profound neointima formation. Fluorescent
microscopy and immunohistological analysis revealed that circulating endothe-
lial progenitor cells derived from the bone marrow are decisively involved in
re-endothelialization of the vascular lesions. Treatment with an HMG CoA re-
ductase inhibitor, rosuvastatin 20 mg/kg/d enhanced the circulating pool of en-
dothelial progenitor cells by 5-fold, propagated the advent of bone-marrow-
derived endothelial cells in the injured vessel wall and, thereby, accelerated
re-endothelialization and significantly decreased neointima formation.
Conclusions: Vascular lesion development initiated by endothelial cell damage
is moderated by bone-marrow-derived endothelial progenitor cells. HMG CoA
reductase inhibition promotes bone marrow-dependent re-endothelialization
and diminishes vascular lesion development. These findings may help to es-
tablish novel pathophysiological concepts and may enable future therapeutic
strategies of various cardiovascular diseases.

In conclusion, the present study demonstrates for the first time that a short
episode of myocardial ischemia in CAD patients is sufficient to induce a con-
siderable increase in the number of circulating EPC's. This rise seems to be
related to the previous increase of plasma VEGF.
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SIGNAL TRANSDUCTION PATHWAYS IN CARDIAC
HYPERTROPHY AND FAILURE

2619 Cardiac hypertrophy due to pressure overload
correlates with increased active cardiac elongation
factor-2 in senescent rats

D. Jaeger', K. Ponicke 2 , I. Heinroth-Hoffmann 2 , K. Werdan',
U. Muller-Werdan 1 . 'Department of Internal Medicine Ill, 2 lnstitute of
Pharmacology, Martin-Luther University, Halle, Germany

Eucaryotic elongation factor-2 (eEF-2), a cytosolic GTPase of 857 amino acids,
is a key protein of peptide-chain elongation during protein synthesis. En-
dogenous ADP-ribosylation at a unique posttranslationally modified histidine
residue, called diphthamide,leads to its inactivation. A close relationship be-
tween protein synthesis (PS) and the amount of eEF-2 has been demonstrated
for several tissues and cell systems. Furthermore an involvement of eEF-2 in
the slowing down of bulk PS during ageing has been proposed. Therefore we
studied the influence of experimental cardiac hypertrophy on total and active
(i.e. not endogenously ADP-ribosylated) eEF-2 in cardiomyocytes (CM) from
adult rats in correlation with cardiac PS and ageing.
Methods: Left ventricular (LV) hypertrophy was induced in 4 week old Wistar
rats by stenosis of the suprarenal abdominal aorta (AOB). Sham-operated an-
imals underwent the identical procedure except the hemoclip (SOP). CM were
isolated according to the LANGENDORFF method at 8, 20 and 52 weeks af-
ter OP. PS of the CM was assessed using [3H]-phenylalanine incorporation.
Active eEF-2 was measured after specific labelling of cytosolic extracts of the
CM with Pseudomonas exotoxin A catalyzed [32P]ADP-ribosylation and SDS-
PAGE,total amount of eEF-2 was detected by immunoblot.
Results: LV hypertrophy was confirmed by a significantly increased heart
weight of the old AOB rats (1.88±0.lg;n=7)compared to 8 weeks postopera-
tive AOB (1.43±0.13g;n=3)and old SOP rats (1.38±0.08g;n=6). Basal PS con-
tinually decreased in both groups (AOB and SOP 8 weeks postop. 1726±28
and 1648±36 dpm; AOB and SOP senescent 814±46 and 602±53 dpm re-
spectively). PS was significantly higher in AOB compared to SOP only in the
senescent animals (p<0.05). Active eEF-2 was elevated by 153% in the old-
aged AOBs compared to SOPS (p<0.05). An age dependent decline in active
eEF-2 in SOPs could not be demonstrated. These results were confirmed by
immunoblot.
Conclusions: The positive correlation of active eEF-2 with the increased heart
weight and the PS of senscent AOB rats compared to old-aged SOP rats points
at an involvement of eEF-2 in the hypertrophic reaction of the heart due to
pressure overload. Old and young adult rat hearts showed a different reaction
pattern of eEF-2 in this stress situation.

2620 Activation of distinct signal transduction pathways in
hypertrophied hearts by pressure and
volume-overloads

T. Miyamoto, Y. Takeishi, H. Takahashi, T. Shishido, M. Itch, I. Kubota.
Yamagata Univ. Sch. of Medicine, 1st Dept. of Internal Med., Yamagata, Japan

Background: Chronic pressure- and volume-overloads result in morpholog-
ically and functionally distinct types of cardiac hypertrophy. A key role of
mitogen-activated protein (MAP) kinase family in cardiomyocyte hypertrophy
has been demonstrated in in vitro studies using neonatal cardiomyocytes and
in vivo pressure-overload hypertrophy. However, signal transduction pathways
leading to eccentric cardiac hypertrophy induced by volume-overload have not
been rigorously investigated. Thus we examined the phosphorylation activities
of 3 subfamilies of MAP kinases including extracellular signal-regulated kinase
(ERK1/2), p38 MAP kinase, and c-Jun NH2 terminal kinase (JNK) and Akt in
rabbit hearts with volume-overload. Methods: Volume-overload was induced by
shunt formation between the left common carotid artery and the external jugu-
lar vein. Subtotal ascending thoracic aortic banding was performed in rabbits
and these were used as a model for pressure-overload hypertrophy. Phospho-
rylation activities of ERK1/2, p38 MAP kinase, JNK, and Akt were examined by
Western blotting with phospho-specific antibodies. Results: Chronic volume-
overload increased left ventricular weight (4.1 ± 0.2 vs. 6.2 ± 0.3 g, P < 0.01)
with ventricular cavity dilatation (12.8 ± 0.5 vs. 17.5 ± 0.5 mm, P < 0.01), and
relative wall thickness was decreased indicating eccentric cardiac hypertrophy.
Chronic pressure-overload increased left ventricular weight (P < 0.01) with no
cavity dilatation, and relative wall thickness was increased. In rabbit hearts with
concentric hypertrophy by ascending thoracic aortic stenosis, ERK1/2 (P <
0.05), p38 MAP kinase (P < 0.01) and Akt (P < 0.05), but not JNK, were ac-
tivated 1 day and 1 week after banding surgery and the activity was returned
to normal levels after 4 weeks. However in rabbit hearts with eccentric hyper-
trophy by volume-overload, none of ERK1/2, p38 MAP kinase and JNK were
activated from 1 day to 12 weeks after shunt formation. Akt was predominant in
volume-overloaded hearts, and the activation of Akt was sustained from 1 day
to 12 weeks after shunt surgery (P < 0.01). Conclusion: These results suggest
that different mechanical stresses activate distinct signaling pathways, which
may lead to different types of cardiac hypertrophy.

2621 Inhibition of extracellular signal -regulated kinase
prevents progressive left ventricular remodelling in
hypertensive heart failure

R.A. de Boer', S. Pokharel 2 M. Flesch 3 A.J.H. Suurmeijer 4 , F. Boomsma 5

W.H. van Gilst 6 , D.J. van Veldhuisen 1 , Y.M. Pinto 2 . 'University Hospital,
Cardiology, Groningen, Netherlands; 2 University Hospital, Cardiology,
Maastricht, Netherlands; 3 Universitat zu Koln, Kllnik Ill fur Innere Medizin,
Cologne, Germany; 4 University Hospital, Pathology Dept., Groningen,
Netherlands; 5 University Hospital Dijkzigt, COEUR/Department of Internal
Medicine, Rotterdam, Netherlands; 6 University of Groningen, Clinical
Pharmacology, Groningen, Netherlands

Background: Mitogen-activated protein kinases (MAPK5) are activated in re-
sponse to neurohormonal activation in left ventricular (LV) hypertrophy and
heart failure. We studied whether inhibition of MAPKs is effective in prevent-
ing LV dysfunction and remodeling in a model with angiotensin II-driven LV
dysfunction.
Methods: We monitored LV function, neurohormones, and activation of MAPKs
in homozygous REN2 rats at different time-points (6, 10, and 13 weeks). Then,
we treated REN2 rats before the onset of heart failure (7-11 weeks), with
placebo, an All receptor blocker (ARB, candesartan), an extracellular signal-
regulated kinase (ERK) inhibitor (Tyrphostin A46), or a p38 MAPK inhibitor (SB
239063). We studied LV function, neurohormonal profile, MAPK activity, and LV
histological morphometry (fibrosis and microvessel density).
Results: LV hypertrophy (LVH) was present in REN2 rats at all time-points, and
LV dysfunction progressed to heart failure between 10 and 13 weeks. Blood
pressure was elevated after 6 and 10 weeks, but normalized after 13 weeks.
Plasma neurohormones (renin, N-ANP) were elevated. ERK was activated at
early time points (6, 10 weeks); this abated during heart failure. P38 MAPK was
not activated. Treatment with the ARB prevented LVH and RVH, normalized LV
end-diastolic pressure (LVEDP) and dP/dt, N-ANP levels, hampered fibrosis,
and restored microvessel density (all: P<0.05). ERK inhibition reduced LVH
and LVEDP (P<0.05), and markedly reduced fibrosis and restored microvessel
density (both P<0.01). Myocardial ERK activation was blocked by ERK inhibi-
tion. The P38 MAPK inhibition reduced LVH (P<0.05), however no effects on
other outcome parameters were observed.
Conclusions: ERK is activated in this model of LVH and heart failure. Treat-
ment with an ERK inhibitor is efficacious in preventing LV remodeling, and its
effects resemble the effects of the ARB. Especially, fibrosis was reduced and
microvessel density was restored, which indicate that the observed ERK acti-
vation may not be confined to the cardiomyocytes, but may also be present in
fibroblasts and endothelial cells.

2622 Decreased activation of the JAK2—STAT3 signaling
pathway in patients with end-stage dilated
cardiomyopathy

E.K. Podewski', D. Hilfiker-Kleiner', A. Hilfiker', H. Morawietz 2 ,

A. Lichtenberg 3 , K.C. Wollert 1 , H. Drexler'. 1 Medizinische Hochschule
Hannover, Department of Cardiology, Hannover, Germany;
2Martin-Luther-University, Department of Pathophysiology, Halle-Wittenberg,
Germany,- 3Medizinische Hochschule Hannover, Thoracic and Cardiovascular
Surgery, Hanover, Germany

Interleukin-6 (IL-6) related cytokines signaling via the common receptor subunit
gp130 and activation of the Janus kinase (JAK)/signal transducer and activa-
tor of transcription (STAT) pathway provide a critical myocyte survival pathway.
Little is known, regarding the activation of this signaling pathway in the my-
ocardium of patients with end-stage dilated cardiomyopathy (DCM).
We have performed a comprehensive expression analysis in left ventricular
myocardium derived from patients with end-stage DCM (n=10) and non-failing
(NF) donor hearts (n=5) concerning IL-6 related cytokines (IL-6; leukemia
inhibitory factor, LIF; cardiotrophin-1, CT-1), receptors (gp130; LIF-receptor,
LIFR; IL-6-receptor, IL-6R), signal transducers (JAK2; STAT1; STAT3) and sig-
nal transduction inhibitors (suppressors of cytokine signaling, SOCS-1 and
SOCS-3) (table).

IL-6 LIF CT-1 IL-6 receptor LIF receptor GP130 JAK2 STAT1 STAT3 SOCS1 SOCS3

-60%" +48%* -21% -7% -17%* +20% -9% -15% -58%" +70% -40%"

Altered protein-expression in failing versus non failing heart (STAT: Signal transducer and acti-
vator of transcription, SOCS: suppressor of cytokine signaling, CT-1: cardiotrophin 1. "p<0,05,
"p<0,01)

In addition, tyrosine phosphorylation (i.e. activation) of JAK2 (-72%, p<0.01)
and STAT3 (-53%, p<0.01) were significantly reduced in end-stage DCM,
whereas STAT1 tyrosine phosphorylation was unchanged.
Conclusion: Signaling through gp130 and JAK-STAT is profoundly altered in
patients with end-stage DCM. Most notably, protein expression and tyrosine
phosphorylation of STAT3 and protein expression of SOCS3 are significantly
reduced, suggesting altered STAT3 dependent transcription in end-stage di-
lated cardiomyopathy.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



502	 Signal transduction pathways in cardiac hypertrophy and failure / Revascularization therapy in the elderly

2623 Differential regulation of mitogen-activated protein
kinases in the failing human heart in response to
mechanical unloading

M. Flesch', K.B. Margulies', D.L. Mann 3 .'UniversityofCologne, Dept. of
Medicine Ill, Cologne, Germany; 2 Temple University, Cardiovascular Research
Group, Philadelphia, United States of America; 3Baylor College of Medicine,
Winter's Heart Failure Center, Houston, United States of America

Background: Mechanical unloading of the heart with a left ventricular assist
device (LVAD) leads to favorable changes in the biology of the failing cardiac
myocyte. To determine a potential mechanism for these improvements, we ex-
amined the regulation of mitogen-activated protein kinases (MAPKs) in the fail-
ing heart in the presence and absence of LVAD support.
Methods and Results: We examined the degree of activation (ie, phospho-
rylation) of p44/42 extracellularly regulated kinase, p38 kinase, and c-Jun N-
terminal kinase (JNK1/2), and the corresponding activity levels of these MAPKs
in myocardial samples obtained from 11 patients with LVAD support and in 11
patients without LVAD support. MAPK activity was also examined in an addi-
tional 6 patients from whom paired samples were obtained before and after
LVAD support. The activity of p44/42 and JNK1/2 were reduced significantly,
whereas p38 activity levels were significantly increased after LVAD support.
We examined functional parameters that are linked to MAPK activation, namely
cardiac myocyte hypertrophy and apoptosis. Both cardiac myocyte cell size and
the incidence of cardiac myocyte apoptosis were significantly reduced after
LVAD support.
Conclusions: Mechanical unloading of the failing heart leads to differential
regulation of MAPKs. These changes in MAPK activity are associated with
changes in myocyte hypertrophy and viability, suggesting a potential mecha-
nistic basis for some of the observed salutary changes after LVAD support.

REVASCULARIZATION THERAPY IN THE ELDERLY

2625 Acute coronary syndromes in the elderly: insights from
the GRACE registry

W. Lankes', D. Gulba', J. Johnson 2 , J. Forth on behalf of The GRACE
Investigators. t Krankenhaus Duren, Innere Medizin I, Duren, Germany; 2 U
Mass Med School, Center for Outcomes Research, Worcester, United States
of America

Elderly patients are believed to be at high risk of acute coronary syndromes
(ACS) but an optimal strategy for treatment is still under debate.
Methods: The Global Registry of Acute Coronary Events (GRACE) collects
data from 10,000 cases of ACS worldwide each year. We analysed treatment
and outcomes of the first 8,564 ACS patients aged 65 and over.
Results: Patients >= 75 years were treated significantly less aggressively than
younger patients, but had a significantly higher rate of death and major bleeding
(table). In multivariate models adjusting for potential confounders the odds ra-
tios(OR 95% confidence interval) for patients >= 75 years vs. those 65 to 75 for
death and major bleeding remained unchanged and significant, the ORs were
1.90 (1.58, 2.29) and 1.55 (1.24, 1.93), respectively. Elderly patients with renal
insufficiency appear to be at a high risk, with creatinine >1.29 being a strong
predictor for death OR 3.22 (2.69, 3.86) and major bleeding OR 1.97 (1.58,
2.46). Mortality was lower, when aspirin OR0.45 (0.35, 0.57), or low molecu-
lar weight heparin (LMWH) OR 0.67 (0.56, 0.80) are used. Major bleeds occur
more frequently with the use of GPIIb/Illa inhibitors OR 2.08 (1.58, 2.74), PCI
OR 1.90 (1.47, 2.47) and unfractionated heparin OR 1.55 (1.21, 1.98), while
under LMWH therapy major bleeds occurred significantly less OR 0.68 (0.54,
0.86).

Age group P-value

>75 years	 65-75 years

Treatment	 Gpllb/llla 135% 16.9% <0.0001
Thrombolytics 11.9% 16.1% <0.0001
Cardiac Cath 37.5% 51.7% <0.0001

PCI 21.1% 28.1% <0.0001
CABG 4.4% 7.8% <0.0001

Outcomes	 Hospital Death 10.6%	 - 5.3% <0.0001
Major Bleed 5.5% 3.7% <0.0001

PCI - percutaneous coronary intervention; CABG - coronary artery bypass grafting

Conclusion: These data show that the benefits of modern antithrom-
botic/antiplatelet therapies and interventional cardiac procedures extend to the
population >75 years of age, and that such therapies should probably be used
on a wider scale than at present.

2626 Treatment and outcome in an unselected elderly
population with acute myocardial infarction: 6-month
follow-up results

N. Carrabba I , A. Barchielli 2 , G M. Santoro', G. Corti', F. Ferrante',
M. Maci 2 , N. Marchionni 1 , E. Buiatti 3 . t Careggi Hospital, Florence, Italy;
2Health Unit, Florence, Italy; 3 Tuscany Health Agency, Florence, Italy

Background: Reperfusion treatment (RT) is considered particularly beneficial
in higher risk subgroups, including the elderly. Primary PTCA (P-PTCA) is the
most frequent modality of RT in the Florence area (Italy). Scanty data exist
about the use of P-PTCA and the outcome in an unselected elderly population.
Methods: Data are derived from the AMI-Florence Registry, a prospective ob-
servational registry including all the Florence area residents who experienced
AMI from March 1, 2000 to February 28, 2001 and were admitted to hospital
within 24 hours from symptom onset. The analysis concerning the 806 patients
(pts) with ST-elevation AMI included in the registry is presented.
Results: Of these pts, 368 (46%, mean age: 58 yrs) were <70 yrs (Group 1)
and 438 (54%, mean age: 79 yrs) were >=70 yrs (Group 2). No difference was
observed in time from symptom onset to hospital admission between groups.
RT was used in 73% of Group 1 pts (P-PTCA in 93%) and in 51% of Group 2 pts
(P-PTCA in 90%) (p=.001). Of the Group 2 pts directly admitted to the 2 centres
with P-PTCA facilities, 73% underwent RT (99% with P-PTCA) while only 39%
of the Group 2 pts admitted to the 5 hospitals without invasive facilities were
treated with RT (78% with P-PTCA, performed after patient transfer) (p=.001).
At multivariate analysis age >=70 yrs was negatively associated with the use
of AT (OR: 0.52, 95%Cl: 0.35-0.74). In pts not treated with RT, in-hospital mor-
tality was 7% in Group 1 and 20% in Group 2 (p=.004); 6-month mortality was
10% and 30%, respectively (p=.001). In pts treated with AT, in-hospital mortal-
ity was 1% in Group 1 and 11% in Group 2 (p=.001), 6-month mortality was
3% and 17%, respectively (p=.001). At multivariate analysis age >=70 yrs was
associated with a reduced probability of survival (OR: 0.33, 95%Cl: 0.19-0.57).
The use of RT showed a protective effect in Group 2 pts (OR: 1.62, 95%Cl:
0.99-2.64), while it did not show a significant effect in Group 1 pts (OR: 1.45,
95%Cl: 0.42-5.07).
Conclusion: Even in a setting where P-PTCA is the preferred modality of AT,
elderly pts are less likely to undergo RT, particularly if they are admitted to a
community hospital without invasive facilities. The results suggest a protective
effect of AT in pts >=70 yrs.

2627 Surgical revascularization and percutaneous coronary
intervention, in the setting of myocardial infarction, are
more efficacious in the elderly

J.C. Nicolau 1 , R.T. Ladeira 2 , L.M. Baracioli 2 , M. Franken 2 , L.F.B.C. Seguro 2 ,

J. Brum 3 , M. Sprafka 3 , J.A.F. Ramires 2 . 1 Sao Paulo, Brazil; 2Heart Institute
(InCor) - HCFMUSP, Acute Coronary Disease Unit, Sao Paulo, Brazil; 3Procter
& Gamble Pharmaceuticals, Cincinnati, United States of America

Little is known, especially in the elderly, about the role of surgical myocardial
revascularization and percutaneous coronary intervention (invasive procedures
- IP) in the long-term follow-up of pts with acute myocardial infarction (AMI), aim
of this study.
Methods: we analyzed 481 pts with AMI included prospectively and consecu-
tively in a databank and followed for up to 4 years (mean survival time 3.15 y).
During the in-hospital phase, 309 pts were submitted to IP (64.2%), and 151
(31.4%) were older than 69 years. Pearson Chi-square was utilized for the in-
hospital analysis; Kaplan-Meier estimator and log-rank test were utilized in the
long-term follow-up analysis.
Results: (a) In-hospital analysis: for the
elderly population, the mortality rate was
21.8%; the mortality rates for the sub-
groups submitted to IP (n=85) or treated
conservatively were, respectively, 18.8%
and 24.2% (OR=0.78, p=0.53); for pts
younger than 70 y, the mortality rate was
5.5%; the mortality rates for the invasive
(n=224) or conservative subgroups were
6.2% and 4.7%, respectively (OR=1.35,
p=0.58). (b) Long-term follow-up analysis:
the survival rates for invasive and conser- 	 Elderly patients: long-term follow-up.

vative groups in the whole population were,
respectively, 83.1% ± 2.3 and 70.6% ± 3.8 (p=0.007); in the subgroup of pts
older than 69 y the survival rates were 74.8% ± 4.8 and 49.7% ± 7, respectively
(p=0.035); in the subgroup of pts younger than 70 y, the survival rates were
86.3% ± 2.5 and 83.1% ± 3.9 (p=0.7). Sixty-three pts were treated with pri-
mary angioplasty (24 and 39, respectively, for the elderly and younger groups).
The exclusion of these pts did not modified the main results.
Conclusion: In conclusion, in the long-term follow-up post-AMI, the invasive
strategy was more efficacious in elderly patients.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Revascularization therapy in the elderly 	 503

2628 Is the early hazard of revascularisation for chronic
coronary artery disease in elderly patients balanced
during long-term follow-up?

M. Pfisterer on behalf of the TIME Investigators. University Hospital Basel,
Cardiology, Basel, Switzerland

Background: The Swiss multicenter Trial of Invasive versus Medical therapy
in Elderly patients (TIME) showed, that patients 75 years of age or older with
chronic angina benefit significantly more from invasive (INV) than from opti-
mal medical (MED) therapy regarding quality of life (QoL) and outcome after 6
months, although at a non-significant excess in early mortality.
Aim/Methods: To assess the long-term risk/benefit ratio of INV therapy in these
patients, all 282 patients, age 80±4 years, surviving the first 6 months (140
randomized to INV and 142 to MED therapy) were followed prospectively after
12 months for QoL (angina severity by Canadian Cardiac Society class, Rose
score; general health by SF-36; daily activity by Duke Activity Score Index) and
major adverse clinical events (MACE: death, infarction, hospitalisation for acute
coronary syndrome ± (repeat) revascularisation).
Results: Angina and QoL improved significantly after 6 and 12 months for both
INV and MED therapy vs. baseline (p<0.01 each), but the difference in QoL be-
tween treatments in favour of INV patients noted after 6 months disappeared af-
ter 12 months due to 46% MED patients crossing over to revascularisation. The
benefit in angina and QoL of MED patients without revascularisation remained
significantly lower than that of INV patients after 6 and 12 months (p<0.05).
Mortality for each 6 months period (0-6 and 7-12 months) decreased in INV
patients by 66% from 8.5% to 2.9%, whereas it stayed unchanged in MED pa-
tients (4.1 % and 4.2%). MACE rates were significantly higher for MED patients
after 6 months (49% vs. 19% INV, p<0.001), a difference which increased to
72% (MED) vs. 28% (INV) after 12 months (p<0.0001).
Conclusions: Both treatment strategies led to a persistent improvement in
angina and QoL, but the difference in favour of INV therapy after 6 months
disappeared after 12 months due to an increasing rate of revascularisations in
MED patients. The small early mortality hazard of INV therapy was reversed
during months 7-12 and the overall advantage of INV therapy in reduction of
MACE even increased. Thus, the benefits of INV compared to MED therapy
outweigh the early risks during late follow-up.

2629 Ischaemic heart disease in the elderly and referal
patterns for revascularisation

R. snowdon 1 , R. Lowe 2 , R A. Perry 2 . ' The University of Liverpool, Medicine,
Liverpool, United Kingdom; 2Cardiothorasic Centre (Liverpool) NHS,
Cardiology, Liverpool, United Kingdom

Demographic analysis continues to show a disproportionate increase in the
size of the elderly population. IHD is responsible for 25% of medical admis-
sions within this age group. While being more likely to be intolerant of medical
therapy, these patients are believed to be less likely to receive revascularisa-
tion.
Objectives: To establish the incidence of IHD in the elderly presenting acutely
to hospitals in the Merseyside & Cheshire zone and to investigate referral pat-
terns for revascularisation in the elderly.
Method: Data on the number of acute adult medical admissions from 1/4/99 to
30/3/00 broken down by age and diagnosis was obtained from 11 hospitals in
the Merseyside & Cheshire zone. Data on angiography and revascularisation
was obtained by searching the procedures databases at the Cardiothoracic
Centre Liverpool, which is the sole tertiary referral center for the zone.
Results: Over one year there where 125,755 acute medical admissions of
which 56,692 (45%) where over the age of 70yrs and 22.5% where due to
IHD. See table for a breakdown by age of the number of admissions due to
IHD, coronary angiograms, PTCA & CABG performed.

Coronary angiograms & revascularisation

Age Admissions with IHD Corronary Angiograms PICA CABG

All Adult 28,314 3354 924 1034
>70yrs 14,200(50%) 638(19.0%) 114(12.3%) 226(21.9 %)

Conclusion: An elderly patient with IHD is markedly less likely to be referred
for angiography, however once an angiogram has been performed the likeli-
hood of going on to receive CABG is similar to that in younger patients. The
number of PTCAs is relatively reduced which we believe is due to the high in-
cidence of multi vessel disease. Given that the chance of revascularisation is
only marginally less (9.1 %) we believe there is a case for lowering the threshold
for angiogrophy in this group of patients.

2630 Is coronary revascularisation underused among older
people? — Prospective findings from the ACRE study

S. Gnani 1 , N.K. Fitzpatrick 1 , A.M. Crook', A. Timmis 2 , P.G. Magee 2 ,

H. Hemingway 3 . 1 KCW Health Authority, Research and Development,
London, United Kingdom; 2Barts and the London NHS Trust, Cardiac
Directorate, London, E2 9JX, United Kingdom; 3 University College London
Med School, Dept Epidemiology and Public Health, London WCI E 6BT,
United Kingdom

Objective: To determine whether coronary revascularisation is underused in
older patients, using appropriateness ratings as a marker of clinical need.
Design: Prospective cohort study with 2.5 years follow up. A nine member
expert panel rated the appropriateness of revascularisation independently of
patient age.
Setting: Tertiary cardiac centre in the City and east London.
Patients: 4020 consecutive patients undergoing coronary angiography in the
Appropriateness of Coronary Revascularisation (ACRE) study. There were no
exclusion criteria. There were 2601 patients aged <65 years, 1162 aged 65-74
years and 250 aged 75-84 years; median age 62 years.
Main outcome measures: Coronary revascularisation, all cause mortality.
Results: Among the 1353 patients in whom CABG was deemed appropriate,
older compared to younger patients were equally likely to undergo CABG (pa-
tients aged 75-84 years vs <65 years hazard ratio 1.29, 95% confidence inter-
val(CI) 0.97-1.71). All cause mortality was higher among patients for whom
CABG was deemed appropriate but who underwent medical management
compared to those who received CABG: the hazard ratios were 2.83 (95%Cl
1.60-5.01) in patients aged <65 years, 4.62 (95%Cl 2.54-8.40) in patients aged
65-74 years and 7.29 (95%Cl 2.19-24.23) in patients aged 75-84 years after
adjustment for number of diseased vessels, left ventricular function and Par-
sonnet operative risk score. The absolute risk differences in these three age
groups were 8.3%,18.3% and 35.3% respectively. Coronary angioplasty among
patients in whom it was deemed appropriate was performed at a lower rate in
patients aged 65-74 years compared to patients aged <65 years, hazard ratio
0.69 (95%CI 0.54-0.90).

Age group	 Medical	 CABG	 Medical:CABG

Number	 Absolute	 Number	 Absolute
of deaths	 risk (%)	 of deaths	 risk (%)

<65	 27	 13.17	 21
65-74	 31	 24.41	 17
75-84	 9	 42.86	 4

Conclusions: The mortality impact of underuse of CABG may be greater
among older patients in relative and absolute terms. With the lack of ran-
domised trials of revascularisation among older age groups, appropriateness
ratings offer a useful method of investigating age inequalities in treatment.
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GENDERS DIFFERENCES IN THE DIAGNOSIS AND
TREATMENT OF CARDIOVASCULAR DISEASE

2631 Gender differences in the treatment of coronary heart
disease?

R. Videbaek 1 , S. Paaske Johnsen 2 , J. Videbaek 3 .'Rigshospitalet, Cardiac
Cath Lab, Medical department B, Copenhagen, Denmark; 2 University of
Aarhus, Institute of Epidemiology, Aarhus, Denmark; 3Danish Heart
Foundation, Copenhagen, Denmark

It has been suggested that women are under diagnosed and under treated for
coronary heart disease in relation to men. We therefore analysed a consec-
utive group of daily routine patients, referrred to the cath. lab, with suspicion
of, or established diagnosis of coronary heart disease. All patients came from
a well defined geographical area and follow up with respect to death is 100%
complete, with the longest follow up period of 6 years.
The material represents 2.651 patients, 794 women mean age 63 year (SD
11,7) and 1.857 men mean age 61 year (SD 10,9). The proportion of acute
examinations were 33,1% among the females and 32,4% among the males.
Coronary pathology: The patients were divided in to 3 groups. Group 1 con-
sisted of patients with normal coronary arteries. Group 2 of patients with light
to moderate (diffuse insignificant or 1-2 vessel) disease. Group 3 of patients
with severe (3 vessel and/or left main) disease. 20.5% of the women vs. 4.5%
of the men (p<0.001) had normal coronary arteriograms. 60.3% of the women
vs. 62.4% of the men had light to moderate disease (ns). 19.1% of the women
vs. 33.1% of the men had severe disease (p<0.001)
Treatment: Revascularisation of patients in group 2 and 3 was performed as
either PCI or CABG. 67.2% of the women vs. 75.8% of the men in group 2 was
revascularised (p<0.001). This significant difference is due to the fact that the
men had more 2 vessel disease than the women in this group (data not shown).
In group 3 with severe disease 89.5% of the women vs. 86.4% of the men was
revascularised (ns).
Survival: Within the 3 different groups of coronary pathology there was no
difference in survival between women and men. After revascularisation the rel-
ative risk of death (men vs. women) was 0.98 (95 Cl 0.68-1.42) after correction
for age, coronary pathology, acute procedure and year of treatment.
Conclusion: In our material of unselected routine patients, we find no evidence
of under treatment of women with coronary heart disease, but women have a
lesser degree of disease when examined. For equal degree of disease, women
and men were treated alike, and with the same outcome with respect to sur-
vival.

2632 In-hospital management of acute myocardial infarction
in France: is there a gender bias?

J.P. Cambou 1 , P. Gudret 2 , H. Ghobrial 3 , G. Hanania 4 , D. Blanchard 5 ,

J.M. Lablanche 6 , L. Vaur 3 , N. Danchin 4 on behalf of the USIC registries
investigators. ' lnserm U 518, Toulouse, France; 2CHU Mondor, Cardiologie,
Cre tell, France; 3Aventis, Paris, France; 4 Cardiology Dept., Paris, France;
5 Clinique St Gatien, Cardiologie, Tours, France; 'CHU Lille, Cardiologie, Lille,
France

The possibility of a "sex bias" in the management of patients with coronary
artery disease is controversial. We conducted a nation-wide in 369 intensive
care units representing more than 3/4 of all French ICUs in November 2000,
in order to asses "real world" management and outcome of patients with acute
myocardial infarction (AMI). A total of 2320 patients with AMI < 48 hours from
symptom onset were included. There were 1692 men (73%) and 628 women
(27%). Women were older than men (73 ± 13 vs 63 ± 14 years, p<0.0001).
Risk factors differed markedly, hypertension 40% vs 63%, current smoking 33%
vs 4%, known hyperlipidemia 40% vs 13%, diabetes mellitus 18% vs 28% in
men and women, respectively. Women had less previous history of myocardial
infarction (13% vs 20%), previous PTCA (5% vs 11%), previous CABG (2.6%
vs 4.9%), peripheral artery disease (6% vs 10%), but more history of conges-
tive heart failure (8.8% vs 5.6%). Reperfusion therapy by either intravenous
thrombolysis or PTCA was used more seldom in women (36% vs 46%, p<
0.0001). Heparin, nitrates, calcium antagonists, and ACE-inhibitors were used
as often in men and women. In contrast, GP Ilb/Ilia blockers (20% vs 12%),
beta-blockers (74% vs 63%) and statins (49% vs 34%) were used more often
in men, while diuretics (23% vs 36%) were used more often in women.
Using multivariate regression analysis, however, most classes of medications
were not influenced by gender. In particular, gender was not an independent
predictor of reperfusion therapy, antiplatelet agents, and beta-blockers. The
same was true for diuretics, digitalis, and intravenous dobutamine. Only statins
(relative risk: 0.72; 95% Cl/0.59-0.88) and GP Ilb/Illa blockers (relative risk:
0.74; 95% CI: 0.56-0.98) remained negatively correlated with female sex. Dur-
ing the hospital stay, 62% of men and 45% of women underwent a PTCA pro-
cedure (p< 0.0001); this difference remained statistically significant after multi-
variate adjustment (RR: 0.77; 95% Cl: 0.63-0.95).
Conclusion: women admitted for AMI are 10 years older on average than men.
As evidenced by multivariate analyses, this age difference explains most of the

differences in their management compared to men. A "sex bias", however, can-
not be formally excluded as regards the use of PTCA during the initial hospital
stay.

2633 Use of revascularisation procedures in women after
acute coronary events: results from the French
nation-wide PREVENIR Survey

V. Bongard', O. Grenier 2 , J. Ferrieres', N. Danchin 2 , C. Centet',
E. Amelineau 3 , J.P. Cambou . 1 INSERM U558, Department of Epidemiology,
Toulouse, France; 'Georges Pompidou Hospital, Department of Cardiology,
Paris, France; 'Bristol-Myers Squibb, Paris, France

There are controversial data about gender differences in the management of
coronary artery disease. In a large sample, we compared the use of revascu-
larisation procedures after acute coronary events, in French men and women,
at the end of the nineties.
Methods: An observational survey was carried out in 149 intensive cardiac
care units, evenly distributed in France. Seventy seven centres included 1334
patients in January 1998 and 72 other centres included 1292 patients in May-
June 1999. Eligible patients were consecutive patients admitted for myocar-
dial infarction (MI) or unstable angina in one of the participating centre and
who were alive at discharge. Data were retrospectively collected from medi-
cal records after discharge (age, previous medical history, cardiovascular risk
factors, left ventricular ejection fraction (LVEF) and therapeutic management of
the acute coronary event).
Results: The sample was composed of 1921 men (73.2%) and 705 women
(26.8%). Women were significantly older than men and less frequently admit-
ted in a university hospital. Arterial hypertension and reduced LVEF were sig-
nificantly more prevalent in women, whereas smoking was significantly more
prevalent in men. Among patients admitted for MI, 79 women (19.3%) and
382 men (32.5%) were treated with pre-hospital or in-hospital thrombolysis,
p<0.0001 for Chi 2 test. During the hospitalisation, percutaneous translumi-
nal coronary angioplasty (PTCA) was performed in 164 women (40.1%) and
587 men (50.0%) admitted for MI (p<0.001) and in 104 women (35.1%) and
354 men (47.5%) admitted for unstable angina (p<0.001). In multiple logistic
regression, adjustment variables were assessed by backward analysis among
age, previous history of coronary artery disease, cardiovascular risk factors,
LVEF and year and centre of inclusion (university hospital, general hospital
or private clinic). The adjusted female-to-male odds ratio (OR) for the use of
thrombolysis was 0,65 (95% confidence interval [0.49-0.87]). The adjusted OR
for the use of PTCA was 0.72 [0.54-0.96] in patients admitted for unstable
angina and 0.97 [0.75-1.25] in patients admitted for MI.
Conclusion: Women were less likely than men to receive thrombolysis for my-
ocardial infarction and to be treated with PTCA when admitted for unstable
angina. Although these results could reflect gender differences in the preva-
lence of contra-indications, an authentic discrimination against women in the
management of coronary artery disease cannot be excluded.
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2634 Health status outcomes of CABG patients one year
post-surgery: are there gender differences?

H.M. McGee', A. Tynan' 4 , E. McGovern 2 , E. Shelley 3 , D. Tolan 2 , V. YoungI
( Royal College of Surgeons in Ireland, Dept. of Psychology, Dublin, Ireland;
2St. James's Hospital, Keith Shaw Unit, Dublin, Ireland; 3Royal College of
Surgeons in Ireland, Dept. of Epidemiology, Dublin, Ireland,, 4 GlaxoSmithKline
Healt Outocmes Dept., Dublin 16, Ireland

Introduction: This study evaluated health outcomes of coronary artery bypass
patients (CABG) patients. Gender-specific outcomes were compared since re-
search indicated differences in other cardiac groups.
Method: CABG patients (n=280;76% male) in three centres were interviewed
prior to surgery. Follow-up questionnaires were posted to study participants at
six weeks, six months and one year post-surgery. The questionnaire assessed
symptoms (Seattle Angina Questionnaire) physical functioning (Duke Activity
Scale Index), general health status (SF-36) and mental health (Hospital Anxiety
and Depression Scale).
Results: Significant improvements were found from pre-surgery to one year
post-surgery scores across all dimensions assessed; most improvement took
place by 6 months. Adjusting for age, men had significantly higher levels of
physical functioning and energy and lower levels of pain than woman prior to
surgery (p<0.01). Six weeks post-surgery there was one significant difference;
men reported higher levels of physical functioning (p<0.01). At six months
post-surgery, in addition to better physical function, men reported better mental
health and less pain (p<0.01). At one year post-surgery men reported signifi-
cantly higher levels of physical functioning and general health status and lower
frequency of angina and depression (p<0.01).
Conclusions: While male CABG patients reported better physical functioning
than their female counterparts at all stages, there were few other differences
between the groups either prior to surgery or at six weeks post-surgery. By
six months post surgery, the experiences of both groups began to diverge with
men performing better. At one year post-surgery this divergence continued with
male CABG patients outperforming females in both rate and extent of recovery.
This was represented by significantly better scores across a range of functional,
health status, symptom and mental health measures. The clinical significance
of age adjusted gender differences needs further evaluation.

2635 Signs of failed reperfusion or recurrent ischaemia —
Worse for women?

P. Johanson 1, T. Jernberg 2 , A-M. Svensson 3 , B. Lindahl 2 , L. Wallentin 2 ,

M. Dellborg 3 . 'Duke Clinical Research Institute, Durham, United States of
America; ZUAS, Dept. of Cardiology, Uppsala, Sweden; 3SU/OSTRA, Clin.
Exp. Research Lab., Goteborg, Sweden

Introduction: Gender-differences in symptoms, signs and treatment of acute
myocardial infarction have previously been suggested. We set out to investigate
whether risk-stratification by ST-analyses may be done equally good in men and
women. ST-segment resolution (ST-res) is a good predictor of both reperfusion
and prognosis in patients with ST-elevation infarction (STEMI). Furthermore,
ST-reelevations have been associated with worse outcome.
Methods: 864 patients with STEMI but without bundle branch block were in-
cluded in the ST-monitoring substudy of the ASSENT 2 and ASSENT PLUS
trials. Bad quality-, short-, and lost recordings were excluded, leaving 752 pa-
tients (527 men and 225 women) to analyse. Patients received either t-PA or
TNK and were ST-monitored for 24 hours (h) with either vectorcardiography
(n=571) or 12-lead ST-monitoring (n=181). ST-data were analysed blindly by
two independent observers. We used 50% ST-res within 60 min as cut-off
for early ST-res. Late, recurrent ischemic episodes were defined as any re-
elevations after 4h, >50uV, lasting 2 min or more.
Results: Total 30-day mortality was 4.2% (n=32), significantly higher in women
(6.7%) than men (3.2%), p=0.03. Median time to 50% ST-res did not differ in
women and men (77 vs. 77.5 min), neither did maximal ST-elevation.
Women and men reaching 50% ST-res had equal (1.1 vs. 1.5%) 30-day mor-
tality, whereas women with low-grade ST-res had significantly higher mortality
(10.4 vs. 4.3%) p=0.01. Women with recurrent ischemia also were at higher
risk (fig. 1). Women were older than men, this difference was less pronounced
among patients with recurrent ischemia.

Conclusion: Signs of failed reperfusion or recurrence of ischemia when treat-
ing STEMI should alert us, particularly if the patient is female.

2636 Acute coronary syndromes in young premenopausal
women. Is the prognosis so good?

O. Diaz-Castro', E. Torrecilla 1 , S. Quintela 2 , M. Bravo 2 , M. Martinez',
F Calvo 2 , J. Goicolea 2 . 'Madrid, Spain; 2Hal. Meixoeiro, Cardiology, Vigo,
Spain

Background: There are few data about clinical profile and both in-hospital and
long-term prognosis of acute coronary syndromes in young premenopausal
women.
Methods and Results: We studied 162 consecutive women less than 55 years
old (95 premenopausals and 67 postmenopausals), admitted to the cardiology
department for acute chest pain in whom the diagnosis of acute myocardial in-
farction or unstable angina with confirmed coronary disease was finally made.
Myocardial infarction was present in 69% of patients and angina in 31%. Pre-
menopausals presented significantly more prevalence of smoking, less preva-
lence of hypertension, hypercholesterolemia and less extensive coronary dis-
ease than postmenopausals (18,5% vs. 39% of multivessel disease).
The onset of myocardial infarction coincided with the menstrual phase of the
cycle in 48% of premenopausals (probability significantly higher than expected
by choice, p=0,001).
In-hospital prognosis was good (Killip III-IV 11%, mortality rate 2.1%). Long-
term follow-up was made with a median time of 40 months. Although mortality
rate was low, there was a high incidence of readmissions (23% at one year in
premenopausals vs 37% in postmenopausals, p=ns) being recurrent unstable
angina and heart failure the most frequent causes.
Conclusions: Young premenopausal women with acute coronary syndromes
have different clinical profile than young but postmenopausal ones. Most
women present one vessel disease with low mortality rates but with very fre-
quent readmissions. Temporal association between menstruation and onset of
AMI was found in premenopausal patients.

PROGRESSIVE NEW STRATEGIES FOR THE
TREATMENT OF MYOCARDIAL INFARCTION

2661 Autologous stem cell transplantation for myocardial
regeneration in patients undergoing coronary artery
bypass grafting

C. Stamm', B. Westphal', B. Kleine 2 , M. Petzsch 3 , C. Beythien 3 ,

C. Nienaber 3 , M. Freund 2 , G. Steinhoff 1 . ' Universitat Rostock, Klinik for
Herzchirurgie, Rostock, Germany; 2 Universitaet Rostock, Hamatologie and
Onkologie, Rostock, Germany; 3 Universitat Rostock, Kardiologie, Rostock,
Germany

Objective: Undifferentiated stem cells may be able to regenerate infarcted my-
ocardium. Although experimental data are promising, feasibility and safety of
myocardial stem cell transplantation in humans is unknown. Here, we report
our initial experience with a phase-I study of human bone marrow-derived stem
cell transplantation in conjunction with coronary artery bypass grafting (CABG).
Methods: Six patients (age 63 ± 7 yrs) have been enrolled in the study since
July 2001. Principal inclusion criteria were: 1. acute myocardial infarction less
than 3 months ago, 2. presence of a distinct area of infarcted myocardium not
amenable to revascularization, 3. elective CABG operation indicated to treat
ischemia of other LV wall areas, and 4. patient consent and approval by the
institutional review board. Autotogous, pluripotent stem cells positive for CD
133 (1 x 10E6) were isolated from the patients bone marrow aspirate one day
prior to surgery, and were directly injected in the infarct border zone during the
CABG operation.
Results: All patients survived the operation without major complications and
have been discharged with significantly improved NYHA class. Follow-up
ranges between 2 weeks and 7 months and comprises 24 patient months. Sz-
intigraphic imaging at follow-up indicated improved myocardial perfusion in all
patients, including the areas with preoperatively absent perfusion that were
treated with stem cells. LV dimensions (LVEDV 149±45 vs. 137±28ml, p=0.02;
LVEDV 54±4 vs.48±Smm, p=0.2) and LV ejection fraction (37±9 vs. 50±6%,
p=0.05) as assessed by echocardiography have improved in all patients, as
well as contractility in the previously akinetic infarct area. To date, there is no
evidence of new ventricular arrhythmia or neoplasia.
Conclusion: Based on our initial experience, stem cell transplantation for my-
ocardial regeneration can be safely performed in humans. There is evidence of
improved revascularization and contractility of infarct areas, but further studies
are needed to clearly determine the clinical benefit.
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2662 Preliminary experience of catheter based
transendocardial delivery of autologous skeletal
myoblasts for cellular cardiomyoplasty

P.C. Smits', L. Maat 2 , R.C.H Lee', D. Poldermans', R.J. van Geuns',
PA. Cummins', W.J. van der Giessen', P.W. Serruys 1 . 1 Department of
Cardiology, Thoraxcentre, Rotterdam, Netherlands; 2Erasmus Medical Center,
Department of Thoracic Surgery, Rotterdam, Netherlands

Present therapy of heart failure after MI is focussed on medication to conserve
left ventricle (LV) rest function. Cell based myocardial repair by autologous
skeletal myoblasts is a novel and promising therapeutic option that has the
potential to improve systolic and diastolic LV function.
Methods: Six patients, age 54±12 years (mean±std), were enrolled in this pilot
safety feasibility study. All patients were symptomatic of heart failure, NYHA
class 2-3, after a large Q wave anterior wall infarction. In all patients the infarct
was more than 1 year ago and the residual LVEF was between 20-45%.
At baseline, a muscle biopsy was taken from the quadriceps muscle. From this
muscle biopsy skeletal myoblasts were isolated and cultured for cell culture
expansion. After cell culturing for 2-3 weeks, 4 patients received cellular im-
plants in the akinetic, non-viable infarcted area by an injection catheter under
fluoroscopy and NOGA guidance. On average 182 million cells (range 25-300
million), 60% myoblasts by Desmin staining (range 12-85%) were transendo-
cardially injected by 14 injections (range 9-18) of 0.3 ml per injection.
Results: No adverse events occurred during or after the biopsy and cell trans-
plantation procedure. All treated patients were discharged the next day after
cell transplantation. To date, 6 months follow up of the first patient shows a
modest improvement of LVEF by ventriculography, blood pool scintigraphy, MRI
and tissue doppler imaging compared to base-line assessment. No arrythmias
have been recorded. We will report on our initial experience and follow-up re-
sults in this on-going study.

2663 Thrombectomy followed by elective stent implantation
in ST elevation myocardial infarction. Results from the
TASMI study

E. Garcia', M. Valdas 2 , A. Alvarez', R. Moreno 3 , M. Abeytua 1 , T. Diaz',
J. Soriano', A. Barrio'. 'Hospital Gregorlo Marair6n, Interventional
Cardiology Dept., Madrid, Spain; 2Hospital Virgen de la Arrixac, Murcia,
Spain; 'Hospital Clinico San Carlos, Cardiology Dept., Madrid, Spain

Effective myocardial reperfusion after stent implantation in patients with ST-
elevation myocardial infarction (STEMI) is sometimes jeopardized by distal em-
bolization and microvascular occlusion. Thrombus removal prior to stent im-
plantation should reduce the risk of embolization of the thrombotic material.
We report the results from a multicenter prospective registry of mechanical
reperfusion in STEMI using the X-Sizer thrombus removal device followed by
routine stent implantation.
Patients and methods: TASMI (Thrombectomy and Stent implantation in My-
ocardial Infarction) study is a prospective multicenter registry that includes pa-
tients with STEMI treated with mechanical reperfusion using the X-Sizer throm-
bus removal catheter system followed by routine stent implantation within 12
hours from symptoms onset. This study specially focuses on the epicardial flow
and myocardial perfusion determined by the TIMI flow and Myocardial Blush
Score, respectively.
Results: In 104 patients (61±9 years, 88% male) with STEMI < 12 hours from
symptoms onset, thrombectomy with the X-Sizer device was attempted before
stent implantation without prior balloon angioplasty. Out of them, 49% had an-
terior location MI. TIMI flow pre procedure was 0-1 in 74%. TIMI flow 3 post X-
Sizer and before stent implantation was achieved in 69% patients. A total of 148
stents were implanted at a mean pressure of 14 atm. After stent implantation,
TIMI flow 3 was obtained in 93% patients, and TIMI flow 2 in 6%. Myocardial
blush 3 score was achieved in 55% of the patients at the end of the procedure.
lib/Ilia blockers were used in 14%, and the procedure was performed with the
help of intraortic balloon pump implantation in 8%. During hospitalization, there
were no deaths, 1 patient suffered a non-fatal reinfarction and 1 had a non dis-
abling ischemic stroke. Outcome at 30 days after discharge was: death 0%,
non-fatal reinfarction 0%, target vessel revascularization 0%, stroke 0%, and
congestive heart failure 2%. Six month clinical and angiographic evaluation will
be ready for presentation in August.
Conclusion: Thrombectomy using the X-Sizer device followed by routine elec-
tive stent implantation in patients with STEMI is safe and effective, with excel-
lent clinical outcome in the TASMI study. With similar epicardial flow it seems to
be able to obtain better myocardial perfusion than conventional stent implanta-
tion without prior thrombus removal. Randomized trials will determine the role
of the X-Sizer Catheter System in STEMI.

2664 Comparison of immediate results of primary
percutaneous coronary intervention versus facilitated
percutaneous coronary intervention in acute
myocardial infarction

D. Dudek, T.  Rakowski, W. Mielecki, M. Kuta, J. Legutko, S. Bartus,
K. Zmudka, J S. Dubiel. Jagiellonian Univ., lnst. of Cardiology, Krakow, Poland

Primary PCI is a preferred therapy for acute myocardial infarction (MI). Ad-
junctive use of Gp Ilb/Illa blockers before intervention improves microvascular
reperfusion. It is postulated that combination therapy of Gp Ilb/Illa blockers and
half dose lytics followed by immediate PCI (Facilitated PCI) could further im-
prove clinical outcome of patients with acute MI.
Methods: The aim of this study was to compare immediate clinical and angio-
graphic results of treatment of consecutive non-shock patients with acute MI
within 12 hrs of chest pain onset using Primary PCI (n=143; group 1) or Facil-
itated PCI (n=200; group 2). In group 1 pts were transferred to catheterization
laboratory within 90 minutes and abciximab was given immediately before PCI
at operators discretion (48% of pts). In group 2 the transfer time to catheteriza-
tion laboratory was > 90 min. All pts received i.v. bolus of 60U/kg heparin, 15
mg/35mg alteplase and abciximab at the remote hospital and were immediately
transferred to angiography/PCI.
Results: there was no difference in baseline characteristics of patients in both
groups. In group 1 door to needle time was 17±9 min and in group 2 remote
hospital door to needle time was 158±61 min (transport time of 97±39 min).
In baseline angiography TIMI 3 flow was present in 17% vs. 71% (p<0,0001),
corrected TIMI frame count (cTFC) was 86±29 vs. 35±30 (p<0,0001) in group
1 and 2 respectively. Major adverse cardiac events occurred with similar fre-
quency (death 3.5% vs. 3.5%; recurrent MI 0.7% vs 1%, rePCl 0.7% vs 1.5%;
urgent bypass surgery 0% vs. 0%). However, there were 1% intracranial bleed-
ing and 3% other severe bleeding complications in group 2. After PCI TIMI 3
flow was achieved in 93% vs. 92%, cTFC 20±12 vs. 20±13, TIMI Myocardial
Perfusion Grade (MPG 3+2) in 65% vs 68% in group 1 and 2 respectively.
Conclusions: Patients after combined lytic therapy could undergo immediate
PCI (Facilitated PCI) with procedural success rate similar to Primary PCI de-
spite of substantial time delay to mechanical reperfusion. There was no dif-
ferences in angiographic parameters of reperfusion after PCI despite of much
higher frequency of open arteries before PCI in group 2. Bleeding complica-
tions occurred with high frequency in pts subjected to Facilitated PCI.

2665 Enoxaparin attenuates the rise in Von Willebrand factor
in patients with ST-segment elevation myocardial
infarction treated with fibrinolysis: results from
ENTIRE-TIMI 23

D.A. Morrow', N. Rifai 2 , F. Bigonzi 1 , J.P. Bassand 4 , G. Pisapia 3 ,

C. Hecquet 3 , F. Van de Werfs, E.M. Antman'. 'Brigham & Women's Hospital,
Cardiovascular Division, Boston, USA; IChildrens Hospital Medical Center,
Dept. of Laboratory Medicine, Boston, USA; 3Aventis, Croix-de-Berny, France;
4 University Hospital Jean-Minjoz, Dept. of Cardiology, Besancon, France; 5 UZ
Gasthuisberg, Department of Cardiology, Leuven, Belgium

Von Willebrand Factor (vWF) is an important participant in platelet aggrega-
tion and may promote re-thrombosis early after fibrinolysis for ST-elevation MI
(STEMI). Enoxaparin blunts the rise in vWF compared with unfractionated hep-
arin (UFH) in patients (pts) with unstable angina. Little is known about the effect
of enoxaparin on vWF in STEMI.
Methods: We measured vWF activity at baseline and at 48-72 hr in pts with
STEMI treated with enoxaparin or UFH as adjunctive therapy for fibrinolysis
(full dose TNK or 1/2-dose TNK + abciximab).
Results: Samples were available for vWF determination at both baseline and
48-72 hr in 356 pts (74%) from ENTIRE. vWF activity is presented as median
[interquartile range]. Baseline vWF was similar in pts treated with UFH (202
[158-294]) vs. enoxaparin (206 [152-260]), p = 0.7). In contrast, levels of vWF
at 48-72hr were higher in pts treated with UFH (240 [192-309]) compared to
enoxaparin (203 [165-250], p < 0.0001, Fig A). A trend toward higher rates of
death or MI was observed among patients with higher vWF activity at 48-72
hours (p-trend = 0.08) (Fig B).
Conclusions: Compared with UFH, adjunctive therapy with enoxaparin attenu-
ates the rise in vWF activity after fibrinolysis for STEMI. This favorable effect of
enoxaparin may underlie in part the reduction in death or MI observed in recent
clinical trials of enoxaparin vs. UFH in STEMI.
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OUTCOMES AFTER PERCUTANEOUS CORONARY
INTERVENTION: THE CHALLENGE REMAINS

2677 Direct comparison of CABG and unprotected left main
coronary artery stenting: immediate and medium term
results

M. Boccalatte, N. Mulvihill, M. Louth, E. Salengro, B. Farah, J.P. Bounhoure,
J. Fajadet, J. Marco. Clinique Pasteur, Unite de Cardiologie Interventionelle,
Toulouse, France

Coronary artery bypass surgery (CABG) is currently the gold standard treat-
ment for left main coronary artery (LMCA) disease. Recent data have demon-
strated encouraging immediate and long term results of unprotected LMCA
stenting (S) in selected patients. To date there has not been a clinical trial in-
volving direct comparison between these revascularisation strategies for LMCA
disease. We have evaluated the in-hospital and mid term outcome in patients
with significant (> 50%) LMCA disease treated by CABG or S.
Methods and Results: Between Jan 2000 and Dec 2001, 187 consecutive
patients underwent revascularization for symptomatic LMCA disease, 115 by
CABG and 72 by S. Patients treated by S were at higher surgical risk: fe-
male (10.7% vs 6.4%, p=0,002), age (74±9 vs 66±9 years, p= 0.0001), renal
impairment (5.3% vs 1.6%, p=0.003), impaired respiratory function (7.5% vs
2.1% p=0.0001) and clinical presentation with unstable angina (65% vs 35%
p=0.014). The 2 groups were well matched in terms of diabetes (10% vs 14%,
NS), previous MI (7.5% vs 8%, NS) and mean LVEF (57±14% vs 59±13%,
N.S.). MACE were defined as total mortality, cardiac death, non fatal MI and
target lesion revascularisation (TLR). There were 3 in hospital deaths (1 S, 2
CABG), 7 MI (4 S, 3 CABG) 2 strokes (0 S, 2 CABG). At a mean follow up of
331± 207 days there were 14 further deaths (9 S, 5 CABG, p=0.048) however,
only 8 were cardiac (4 S, 4 CABG,p=NS). There were 4 cancer related deaths
in the S group. The malignancy had been diagnosed prior to revascularisation
in all 4 cases. There were 13 and 3 TLRs, p=0.01 respectively in the S and
CABG groups. Kaplan-Meier analysis revealed cardiac death free survival at 1
year of 92±0.3% vs 91±0.3%(mean ± SEE) for S vs CABG, p=NS, and MACE
free survival of 76±0.5% vs 90±0.4%, log rank p=0.02 respectively.
Conclusion: The immediate and medium term survival following unprotected
LMCA stenting was equivalent to CABG. The longer term outcome of S was
limited by the need for TLR. Stenting offers an excellent alternative to CABG in
patients with relative contraindications to surgery.

2678 The French registry of left main coronary artery
treatment

M. Silvestri', P. Labrunie 1 , T. Lefevre 2 , K. Khalife 3 , G. Bayet°, M.C. Morice 2 ,

M. Bedossa 5 , A. Chmait 6 . 'U.C.V, Marseille, France; 21nstitut Hospitalier
Jacques Cartier, Institut Cardiovasculaire Paris Sud, Massy, France; 3 H6pital
Bon Secours, Metz, France; 4 Clinique Generale, Istres, France; 5H8pital
Pontchaillou, Rennes, France; 'CHU, Hopital Cardiologique, Lille, France

Background: CABG is the established treatment for unprotected left main
coronary artery lesions (LMCA). However, this strategy should be reconsid-
ered in view of new refinements in PCI with stenting. As a consequence, PCI is
now proposed as an alternative to CABG in some centers.
Methods: A prospective registry was set-up in 12 French high-volume centers
in order to evaluate their approaches in patients with LMCA.
Results: From May to December 2001, 342 consecutive Pts were included,
age 69+11 years, female gender 24%, unstable angina 43%, 3 vessel disease
41%, distal LMCA 56%, EF 57±15%. Based on their demographic data, Pts
were classified as good candidates for surgery in 63%, poor in 32% and contra-
indicated in 5%. Treatment choice was CABG in 48%, PCI in 39% and medical
in 13%. The main clinical characteristics were similar in the CABG and PCI
groups except for an excess of poor candidates for surgery in the PCI group (49
vs 13%, p=0.003). Angiographic data were also similar except for more RCA
lesions in the CABG group (47% vs 27%, p=0.05). Complete revascularization
was achieved in 77% for CABG using 1.7±2.0 grafts (43% arterial) vs 67% for
PCI (p = NS). In the PCI group, 86% of patients were pre-treated at least 3
days before with the antiplatelet association of thienopyridin and aspirin. Anti
Gp2b3a were started pre-procedure in 12% and during in 6%. An intra-aortic
balloon pump was inserted pre-procedure in 30%. PCI was performed via the
femoral route in 92% and radial in 8% using 6 Fr guides in 69%, 7 Fr in 16% and
8 Fr in 15%. Before stent implantation, rotational atherectomy was used in 6.2%
and cutting balloon in 3.1% of cases. Left main stents were deployed without
predilatation in 62% of cases (1.1±0.4 stents, diameter 3.8±0.3 mm, length
11.5±3.5 mm, inflation pressure 15.1±3.1 atm.). Kissing balloon inflation was
performed in distal LMCA in 55% of cases. Angiographic success was obtained
in all cases. The left main MLD increased from 1.24±0.57 to 3.70±0.69 mm
and % stenosis decreased from 71.1±14.1 to 6.5±9.2%. In hospital MACE
were 4.8% in the CABG group including death in 4.2% (cardiac 1.8% and non
cardiac 2.4%) and Q-wave-MI (0.6%) and 0.7% in the PCI group (non Q-wave-
MI 0.7%, no Death, no emergency CABG). Length of stay was 14±8 days in
the CABG group vs 5±3 in the PCI group (p<0.001).

Conclusion: Despite unfavorable characteristics, the PCI group for LMCA is
associated with excellent in-hospital outcome and a trend towards a lower mor-
tality rate than the CABG group. The 6-month follow-up of the entire cohort will
be presented at the meeting.

2679 One-year outcomes of unprotected and protected left
main stenting in the current era

N. Meneveau', B. Klugherz 2 , S. Hashemi 2 , R. Wilensky 2 , J. Johnston 3 ,

F Schiele', J.P. Bassand' . 'Department of Cardiology, Besancon, France;
'University Pennsylvania Health System, Department of Medicine,
Philadelphia, United States of America; 3Pittsburgh, United States of America

Background: Although coronary artery bypass surgery is the accepted treat-
ment for left main coronary artery (LMCA) disease, improved coronary inter-
ventional techniques may facilitate a percutaneous approach. Data regarding
patient outcomes following left main stenting remain limited.
Methods: We retrospectively reviewed outcomes among 135 consecutive pa-
tients who underwent protected or unprotected LMCA stenting at least one year
prior to follow-up. Outcomes of one-year survival, myocardial infarction (MI),
target-lesion revascularization (TLR), and the combined major adverse clini-
cal event (MACE) rate were computed. Several demographic and procedural
variables were tested in univariate and multivariate prediction models.
Results: Of 135 patients with a mean age of 68±10 years and mean ejection
fraction 48±10%, 94(70%) underwent protected (left coronary artery grafted)
and 41(30%) underwent unprotected LMCA stenting. Cardiogenic shock was
present in 6% of patients. Glycoprotein 2B/3A receptor antagonists were used
in 58 patients (43%). One-year clinical follow-up was obtained in 95% of pa-
tients. Survival at one year was 88% for all patients (protected 95% and un-
protected 71%), TLR 21%, and the one-year MACE rate was 34%. For the 8
patients with cardiogenic shock, one-year survival was 50%. In a multivariate
analysis, predictors of mortality included cardiogenic shock (odds ratio [OR]
6.0, 1.0-34.9, p=0.05) and unprotected LMCA stent (OR 3.3, 1.4-7.6, p=0.06).
Congestive heart failure was a univariate predictor of survival (OR 3.3, 1.1-9.6,
p=0.03). No univariate predictors of TLR were identified.
Conclusion: In the setting of protected LMCA disease, percutaneous inter-
vention has an excellent one-year survival. Survival is reduced following unpro-
tected LMCA stenting in a selected population felt to be poor surgical candi-
dates. In contrast to previous outcomes analyses of patients undergoing coro-
nary stenting, diabetes is not a predictor of left main TLR or MACE. Target-
lesion revascularization for left main stents is similar to stenting of other large
coronary arteries.

2680 A comparison of stenting with angioplasty for isolated
stenosis of the left anterior descending
coronary-artery: five-year clinical follow-up

F. Versaci, A. Gaspardone, F. Tomai, I. Proietti, L. Altamura, A. De Fazio,
M. lamele, A.S. Ghini. European Hospital TorVergata Univ., Cardiology, Rome,
Italy

We have previously demonstrated that in a trial that carried out 120 symp-
tomatic patients (pts) with isolated stenosis of the proximal left anterior de-
scending coronary artery, primary stent implantation, as compared with balloon
angioplasty (PTCA), resulted in better clinical and angiographic results at one
year. The aim of this study was to establish whether the early favourable results
are maintained over 5-year follow-up.
Data at five years were determined from hospital-wide clinical database. Major
clinical events (death, myocardial infarction, and target lesion revascularization)
were analysed according to the intention to treat analysis.
Cardiovascular mortality was significantly higher in PTCA group compared with
stent group (13% vs 5%; p=0.04); myocardial infarction was not significantly
different in the 2 study groups (15% vs 12%, p=0.43). In the PTCA pts, 20%
underwent target lesion revascularization (TLR) versus 8% of pts in stent group
(p=0.04). At five years, the event-free survival rate (80% vs 67%; p=0.05) was
significantly better in stent group compared with PTCA.
Conclusions: In patients with isolated stenosis of the proximal left anterior
descending coronary artery, 5-years clinical follow-up confirms a better clinical
outcome in stent compared with PTCA group.
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2681 Stent implatation in proximal left anterior coronary:
ostial versus nonostial lesions

W. Pimentel, Wilson Pimentel, Maeve Barros, Edson Bocchi. Instituto do
Coragao de Campinas, Cardiac Catheterization, Campinas, Brazil

Background: The presence of a left anterior descending(LAD)coronary ostial
lesion poses a special management problem,since is more likely to be associ-
ated with high incidence of restenosis.
Methods: We performed an analysis between 1996 and 2001 for all pa-
tients(pts)who underwent PTCA with stent for treatment of proximal LAD dis-
ease:Group(G)1=451pts nonostial; G 11=159pts ostial lesions. Demographic,
clinical and angiographic fartors were similar in both groups.
Results: see table

Initial(in-cath.lab.) %	 G I	 G II	 p-value

procedural success	 98	 97	 NS
acute closure	 0.7	 0.1	 NS
CABG 0.7 1.3 NS
QMI 1.0 1.3 NS
death 0.7 1.3 NS
Two-years FU%
MACE 17 28 <0.05
TVR 10 21 <0.05

Conclusions: Coronary stenting in proximal ostial LAD lesions resulted in
equivalent in-cath.lab. results when compared to proximal nonostial LAD le-
sions; however, the long-term FU was caracterized by higer incidence of MACE
and TVR.

2682 Evaluation of different approaches to stenting true
bifurcation lesions

T. Lefevre 1 , Y. Louvard 1 , M.C. Morice I , P. Dumas 2 , C. Loubeyre I,
O. Tavolaro 2 . 1 lnstitut Hospitalier Jacques Cartier, Institut Cardiovasculaire
Paris Sud, Massy, France; 2Clinique du Bois de Derrieres, Institut
Cardiovasculaire Paris Sud, Antony, France; 3H8pital Claude Galien, Institut
Cardiovasculaire Paris Sud, Quincy, France

Background: Various approaches have been proposed for stenting true bifur-
cation lesions but no large studies have compared these different approaches.
Methods: The purpose of this study was to retrospectively evaluate the im-
mediate results and mid term outcome of different approaches that were used
for treating "true bifurcation lesions" (type 1) with stents. All patients had been
prospectively included in a prospective single center observational database
since January 1996 with 7-month follow-up and coronary angiogram in cases
of clinical or stress test ischemia.
Results: Among 936 bifurcation lesions consecutively included, 474 (51%)
were type 1. Patients were 64+12 yrs old, 85% male, 40% unstable angina and
10% acute MI (cardiogenic shock was excluded). A total of 1.98+0.79 vessels
were dilated during the index procedure. Systematic T stenting, stenting the
side branch first (Type A treatment) was used in 19% of cases. Stenting of the
main branch with provisional T stenting of the side branch (Type B) was used in
74% of cases, "Culotte" stenting (type C) in 3% and others in 4%. The clinical
characteristics were similar in each group. Main characteristics and results are
summarized in the table below.

Type A	 Type B	 Type C

Patients (n) 88 354 14
T-shape lesion (%) 33.Ot 18.6 7.1
Main branch stenosis (%) 82.9±12.2t 75.1±17.0 78.8±14.1
Side branch stenosis (%) 80.7±17.5± 65.4±24.1 62.0±12.1
Main branch tubular stent (%) 72.8t 93.1 50.0*
Side branch stent (%) 100t 32.6 100*
Kissing Balloon (%) 66.3t 85.0 61.5*
Total procedure time (min) 75±15t 66±29 90±28*
In-hospital MACE (%) 8.0 4.5 35.7`
Total 7-month MACE (%) 29.3t 16.9 44.4•
Target vessel revascularization (%) 22.8t 12.8 18.2

tp<0.05 type A vs B, *p<0.05 type C vs B

Conclusion: Preliminary results of this study show that provisional T stenting
of the side branch is the least time-consuming strategy associated with a lower
rate of MACE and TVR compared to other strategies.

IMPACT OF THE REDEFINITION OF MYOCARDIAL
INFARCTION

26831 Myocardial infarction redefined: impact of new
troponin-based criteria on diagnosis and outcome of
acute coronary syndromes

S. Wilson 1 , N. Sekhri 1 , K. Fool, C. Knight 2 , A. Suliman 1 , K. Ranjadayalan 1 ,

A.D. Timmis 2 . t Newham Healthcare Trust, Cardiology Dept., London, United
Kingdom; 2London Chest Hospital, Cardiology, London, United Kingdom

Background A change from enzymatic to troponin-based diagnostic criteria
for acute myocardial infarction (AMI) has been recommended by the Joint
ESC/ACC Committee. This will produce parallel changes in the diagnostic
frequency and risk profile of AMI, but the magnitude and direction of these
changes have not been defined.
Aims To compare the diagnostic frequency and outcome of AMI according to
old (CK-based) and new (troponin-based) diagnostic criteria in patients with
acute coronary syndromes.
Methods 964 patients with acute coronary syndromes were studied. Serial
CK and 12 hour troponin l/T concentrations were obtained, the dignostic cut-
offs being 400 IU/I and 0.1 µmol/I, respectively. Rates of left ventricular failure
(LVF) and hospital death were calculated according to old (CK-based) and new
(troponin-based) diagnostic criteria.
Results Of the 964 patients, 297 (30.8%) fulfilled old CK criteria and 481
(49.9%) new troponin criteria for AMI. Among patients fulfilling old CK criteria,
rates of ST shift and Q wave development were 79% and 77%, compared with
65% and 26% among patients fulfilling new troponin criteria. Accordingly, rates
of LVF and hospital death were 22.2% and 7.4% when diagnosis was based
on old CK criteria, but fell to 17.3% and 4.6% when diagnosis was based on
new troponin criteria. However, when analysis was restricted to 242 patients
in the upper quartile range of troponin concentrations (>=8.4 µmol/(), rates of
LVF and hospital death were substantially higher (21.5% and 7.0%, p<0.001).
Conclusion Application of new troponin-based criteria increases by 62% the
proportion of acute coronary syndrome patients diagnosed with AMI and si-
multaneously reduces the risk of LVF and hospital death by 22% and 38%,
respectively. Only when the diagnosis of AMI is restricted to patients with tro-
ponin concentrations in the upper quartile range (>=0.84 Rmol/I) do complica-
tion rates become comparable to those seen in patients with AMI based on old
enzymatic criteria.

2684 I The new definition of myocardial infarction: what does
it change in the routine daily care of patients?

M. Cassin 1 , F Macor 1 , E. Cervesato 1 , D. Rubin 2 , F. Marciano' 1 , F. Antonini
Canterin 1 , C. Burelli 1 , G.L. Nicolosi 1 . 1 A.O. S. Maria degli Angell, Cardiology
Dept., Pordenone, Italy; 2A.O. S.Maria degli Angeli, Clinical Pathology,
Pordenone, Italy

Introduction: In the year 2000 the new definition of myocardial infarction has
been approved and published (ESC/ACC). The aim of the present study was to
analyze the clinical impact of applying this new definition.
Methods: the decisional level for myocardial infarction by using the CK-MB val-
ues was that recommended by the WHO criteria (CK-MB mass greater than 5
ng/ml), whereas the one for troponin I levels, obtained according to the sug-
gested methodology approved by the ESC/ACC joining group, was first sub-
jected to clinical validation at our institution and then defined at 0.13 ng/ml.
Results: In the year 2000, 760 consecutive patients were admitted for acute
coronary syndrome. Of these, 359 (227 males aged 63(12) years and 132 fe-
males aged 76(11) years) had a final diagnosis of myocardial infarction with
traditional criteria and 401 patients (255 males aged 64(10) years and 146 fe-
males aged 71(10) years) had a final diagnosis of unstable angina. By applying
the new definition of myocardial infarction the additional number of patients
with myocardial infarction was 155, with an increase of 43% compared to the
classical definition. In this group of patients the use of anti-thrombotic therapy
and diagnostic tools (echocardiography, exercise test, coronary angiography)
was similar to that observed in the patients with non ST elevation myocardial
infarction with classical criteria.
Conclusions: the new definition of myocardial infarction caused in our institu-
tion a 43% increase of this diagnosis compared to the traditional definition. The
use of diagnostic resources and therapeutic strategies did not show any sig-
nificant differences between patients with classical NSTEMI and with the new
definition of MI. The social and economic impact of this significant increase
should be carefully taken into account.
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2685 The impact of redefining myocardial infarction on
caseload in a large British teaching hospital

G A. Large' , D. Gray 2 , J R. Hampton 2 . ' University Hospital Nottingham,
Department of Cardiovascular Medicine, Nottingham, United Kingdom;
2 University Hospital Nottingham, Department of Cardiovascular Medicine,
Nottingham, United Kingdom

Background: A joint European Society of Cardiology/American College of Car-
diology (ESC/ACC) committee recently recommended that acute myocardial
infarction (AMI) be redefined. We conducted a prospective observational study
of all suspected cases of AMI admitted to a large British teachng hospital over
six months, to determine the impact of applying of the new definition in practice.
Methods: A study population was assembled using the 'hot pursuit' methodol-
ogy. A record of clinical features, serial electrocardiographic appearances and
biomarker assay results was kept. The population was then divided into three
groups by diagnostic category (1. AMI by'traditional' modified W.H.O. criteria.
2. AMI by the 'new' ESC/ACC criteria only. 3. MI Excluded.). Each group was
followed to determine rates of in-patient investigations, therapeutic interven-
tions and outcomes.
Results: There were 1348 admissions with suspected AMI during the study pe-
riod. 385 cases (28.6%) were defined as AMI by 'traditional' criteria. A further
240 cases (17.8%) of AMI were identified by the 'new' definition. Compared
with patients attracting the traditional diagnosis of MI, those satisfying the new
definition only were more likely to undergo in-patient coronary angiography -
and revascularisation - (15.4% v 6.2%) but despite this, spent less time in hos-
pital (mean length of stay 4.8 days v 5.8 days). In patient case fatality rate was
7.1%v12.8%.
Conclusions: Widespread adoption of the re-definition of AMI in clinical prac-
tice will dramatically increase the number of patients labelled with the diagno-
sis, accompanied by, as yet, unquantified social and psychological sequelae.
The additional cases make high demands for early, aggressive management;
possibly leading to reduced length of hospital stay and have a relatively low
early fatality rate.

2686 Prognostic implications of the new definition for
non-ST-segment elevation acute myocardial infarction

C. Aguiar, J. Ferreira, R. Teles, K. Reis-Santos, R. Seabra-Gomes. Hospital
Santa Cruz, Cardiology Dept., Carnaxide, Portugal

Background: A consensus document of the ESC/ACC has recently redefined
acute myocardial infarction (AMI): acute coronary syndromes (ACS) with car-
diac troponin (cTn) elevation but normal CK-MB levels are included in the cat-
egory AMI. We evaluated the clinical and prognostic implications of this new
definition.
Methods: We studied 315 patients hospitalised due to non-ST-elevation ACS
and presenting cTnl elevation with or without CK-MB elevation in serial mea-
surements performed every 6 hours during the first 24 hours after admission.
Patients were divided into two groups: (1) "classic" AMI - patients presenting
CK-MB elevation; (2) "redefined" AMI - typical rise and fall of cTnl with nor-
mal CK-MB levels. We compared these groups with respect to baseline clinical
characteristics, in-hospital management (pharmacological therapy and myocar-
dial revascularization procedures) and 30-day outcome (study endpoint was
defined as death or re-MI occurring during the first 30 days after admission).
Results: Overall, 154 patients presented cTnI elevation with persistently nor-
mal CK-MB - "redefined" AMI - and 161 patients presented CK-MB elevation
- "classic" AMI. Thus, the new definition for AMI increased the number of pa-
tients considered to have a non-ST-elevation AMI by 96%. Patients of the group
"redefined" AMI were older (odds ratio 1.89; 95% IC: 1.04 - 3.44; p=0.038), less
frequently treated with glycoprotein Ilb/Illa inhibitors (odds ratio 0.44; 95% IC:
0.25 - 0.77; p=0.004) and more frequently with calcium channel blockers (odds
ratio 2.22; 95% IC: 1.09 - 4.53; p=0.028). The 30-day endpoint rate was 11.4%
for the entire study population. Thirty-day outcome was similar for both groups
of patients (11.8% endpoint rate for "classic" AMI versus 11.0% for "redefined"
AMI), even after adjustment for the differences detected: the adjusted odds ra-
tio for the 30-day risk of death or re-MI in the "redefined" AMI patients was 0.90
(95% IC: 0.44 - 1.82; ns).
Conclusion: The new AMI definition approximately doubled the number of pa-
tients having a final diagnosis of non-ST-elevation AMI. Patients considered
to have positive-cTn unstable angina and those considered to have non-ST-
elevation AMI, according to previous definitions, showed similar short-term out-
comes. These results strengthen the importance of cTn measurements for risk
stratification in patients with ACS and selection of those who may most benefit
from aggressive management.

2687 Comparative outcome of chest pain unit versus
coronary care unit management of acute coronary
syndromes without ST-segment elevation

A. Conti 1 , B. Paladini 1 , S. Toccafondi 1 , S. Magazzini 1 , M. Zanobetti 1 , L. Di
Felice', C. Francois 2 , G. Bernie. 1 Chest Pain Unit, Emergency Department,
Florence, Italy; 2 Emergency Department, Careggi Hospital, Florence, Italy

Background: In patients (pts) with acute coronary syndromes without ST ele-
vation (unstable angina, UA; non ST elevation myocardial infarction, NSTEMI)
treatment with GP Ilb/Ilia receptor blockers associated with early invasive strat-
egy significantly reduce the incidence of composite coronary events (CE), but
benefits vary among subsets of patients (pts). Chest pain unit (CPU) manage-
ment of these pts and selection for angiography may represent an alternative
solution to coronary care unit (CCU) admission.
Patients and Methods: During 2001, 142 consecutive pts (mean age 71 y,
range 44-92, male 66%) with UA or NSTEMI were treated with GP Ilb/Illa an-
tagonist in addition to standard pharmacologic therapy. Patients were randomly
assigned to CPU-management(angiography depending on: recurrent angina,
troponin I > 0.10 ng/l, ST-segment elevation < 0.1 mV or depression, EF <
40%) or CCU-management (early invasive strategy encouraged). Patients were
followed-up for CE in-hospital and at 6 months.
Results: The two subsets of CPU-pts (n=73) and CCU-pts (n=69) shared sim-
ilar baseline features, troponin levels, TIMI risk score, and presence of UA or
NSTEMI on admission. PTCA was performed in 33% CPU-pts versus 49%
CCU-pts (P<.05); CABG in 5.5% versus 5.8% (P=ns). Direct discharge rate
was also similar (13.7% from CPU versus 14.5% from CCU; p=ns). During in-
hospital stay, CPU-pts had recurrent angina, AMI and death in 29%, 4%, and
0% respectively versus 22%, 0%, and 1.4% of CCU-pts (P=ns). At 6-month
follow-up, 14% CPU-pts suffered CE, versus 17% CCU-pts (P=ns). Manage-
ment in CPU or in CCU did not show significant difference in CE rate (during
in-hospital and at 6 months) when pts were divided in subsets according to
TIMI risk score <4 (n=82) or TIMI score =/>4 (n=60).
Conclusions: Management in CPU of pts with UA and NSTEMI is a safe, ef-
fective alternative to CCU management and does not increase the likelihood
of in-hospital and short-term recurrence of CE. The management is specially
attractive for those hospital without availability of angiography facilities.

2688 Importance of classifying angina severity: prospective
findings from the ACRE study

N.K. Fitzpatrick, S. Gnani 1 , G. Feder 2 , A.M. Crook, N. Walker,
P. Magee 3 , A. Timmis 3 , H. Hemingway'. 'Kensington & Chelsea and
Westminster H, Dept. of Research and Development, London; 2Dept. of
General Practice, London, United Kingdom; 3 Cardiac Directorate, Barts and
the London NHS Trust, London, United Kingdom

Background: Although the prevalence of angina remains high, the importance
of grading angina severity is unclear. Objective: To determine the extent to
which functional severity of angina is associated with angiographic findings,
quality of life, revascularisation rates and mortality. Design: Prospective,
population-based study with 2.5 year follow-up. Angina severity was assessed
with the Canadian Cardiovascular Society (CCS) scale. Setting: Barts & the
London NHS Trust, London, UK. Patients: 4020 consecutive patients undergo-
ing coronary angiography in the Appropriateness of Coronary Revascularisa-
tion (ACRE) study. Main outcome measures: SF-36, Seattle Angina Question-
naire (SAQ), revascularisation rtes, non-fatal myocardial infarction, mortality.
Results: Higher CCS class was linearly associated (p for linear trend <0.001)
in age adjusted analyses with impaired left ventricular dysfunction, higher num-
ber of diseased vessels and worse health functioning, to a similar extent in
younger and older (over 75) patients. Higher CCS class was associated with
higher revascularisation rates (p <0.001; CCS IV vs I HR: 1.99, 95%CI 1.40-
2.83 for angioplasty and 1.98, 1.46-2.69 for bypass graft), worse all cause
mortality (p <0.001; CCS IV vs 1: 1.69, 0.90-3.18) and non-fatal myocardial

infarction.	 These
effects were independent of
age, sex, smoking, history of
hypertension, diabetes, dis-
eased vessels, left ventricu-
lar dysfunction and revascu-
larisation status.
Conclusion: CCS class was
linearly associated with an-
giographic findings, quality of
life, revascularisation rates,
survival and non-fatal myo-
cardial infarction. These find-
ings support the usefulness
of grading symptomatic sta-
tus among angina patients
angina with this simple four

Probability of death by ccs class,	
level scale.
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2689 Beneficial effect of a 24-48 hr "cool-down" period with
tirofiban before coronary angiography in high risk
patients with non-ST-segment elevation acute coronary
syndromes

A.W.J. van 't Hoff, F. Zijlstral, J.H. Dambrinkl, K. Miedema 2 ,

H. Suryapranata 1 , J.C.A. Hoorntje 1 , A.T.M. Gosselink 1 , M.J. de Boert on
behalf of the Zwolle Myocardial Infarction Study Group. 'Cardiology, 2Clinical
Chemistry, Isala Klinieken Zwolle, Zwolle, Netherlands

Background: Recent studies show that an aggressive strategy of early angiog-
raphy and revascularisation may improve outcome in high-risk non-ST elevation
ACS-patients. However, only few studies have addressed the effect of timing of
angiography and the effect of pre-treatment with a glycoprotein 2b/3a blocker.
Patients and Methods: From April 2000 to Dec 2001, 220 pts with unstable
angina, Braunwald class 3, with >1 mm ST depression or a positive trop T
(>0.05 ng/ml) were randomised to very early (<12 hrs) angiography (group
A) without 2b/3a treatment or to angiography after 24-48 hrs pre-treatment
with tirofiban (group B, 0.4 µg/kg/30 min,/0.1 Rg/kg/min for 24 hrs). From Jan
1,2001, tirofiban was given at a higher dose (10 pg/kg bolus/0.15 µg/kg/min)
with continuation of treatment for at least 12 hrs in case PTCA was performed.
Enzymatic infarct size (LDHQ48) was assessed by the area under the LDH re-
lease curve from at least 5 measurements over a period of 48 hrs. All angiog-
raphy films of patients were analysed by an independent core-lab, unaware of
treatment modality. Results: 75% of pts had elevated trop T on admission or
3 hrs thereafter. Median time to angiography was 6 (grp A) and 51 hrs (grp B).
During initial hospitalisation, revascularization was performed in 75% (PTCA:
61 %, CABG:14%, grp A) and 77% (PTCA: 58%, CABG: 19%, grp B) of pts.

Group A (N=109) Group B (N=111) P-value

TIMI 2 or 3 pre PICA (%) 43/65 (66) 53/65 (82) 0.04
Corr TIMI frame count post PICA (SD) 23 (14) 18 (8) 0.05
LDHQ48 (SD) 407 (471) 242 (353) 0.004
low dose tirofiban/24 hrs 417 (443) 281 (407) 0.11
high dose tirofiban/48 hrs 398 (501) 211 (303) 0.02
negative troponin T 278 (499) 191 (260) 0.88
positive troponin T 412 (441) 257 (369) 0.004

Conclusion: An initial "cool-down" period with 24-48 hrs treatment with
tirofiban is associated with a smaller enzymatic infarct size and improved an-
giographic outcomes, compared to immediate angiography without 2b/3a pre-
treatment. These benefits are more pronounced in troponin-positive patients
and in pts in whom high dose tirofiban was continued until angiography.

2690 Ticlopidine and aspirin versus aspirin alone in the
treatment of the acute coronary syndromes without
persistent ST elevation (TICASA)

J. Stepinska, Z. Sadowski, K. Zawilska, S. Niemczyk, M. Banaszewski.
National Institute of Cardiology, CCU, Warsaw, Poland

Aggregation of platelets is the pathophysiologic basis of the acute coronary
syndromes. TICASA is a polish multicenter, randomized, placebo controlled
prospective trial. Rationale to the study was to use lower doses of the two an-
tiplatelet agents acting in the two different mechanisms to improve antiplatelet
action and to decrease side effect as compare with the standard doses. The
aim of the study was to compare the efficacy and safety of aspirin (ASA) 100
mg with ticlopidine (TIC) 250 mg versus ASA alone in the treatment of the
unstable angina. Randomization was performed in a double-blind manner by
coordinating center. 454 with unstable angina were randomized to TIC 250 mg
or placebo group. Intravenous heparin was to be given as a bolus dose of 5000
U followed by infusion 1000 U/h with APTT range 50-70 sec. All patients re-
ceived first dose 300 mg ASA, than 100 mg per day. The primary end point was
a composite of death, myocardial infarction, recurrent ischemia or hospitaliza-
tion in 30 days and 3 months. The secondary end points included bleeding and
other side effects. There was no difference in the base-line characteristics of
the groups. A sample consisting of 454 patients in the two groups would provide
the study with 80 percent power to detect a reduction of 13% (or an absolute re-
duction of 10 percent) of the composite end point in the 3 months incidence, as-
suming an event rate of 70% in the placebo group. Incidence of the components
of the composite end point was not different between groups in 30 days and 3
months. The incidence of the composite end point at 30 days for the TIC group
was 37,9% and for the placebo group was 43,9% (NS), at 3 months 66,9% and
76,9% (p<0,05) and 13,1% relative risk reduction. The incidence of minor and
mild bleeding was similar in two groups (11,6% vs 13,4% and 4% vs 2,6%).
Serious or life-threatening bleeding occurred only in TIC group - 3 patients
(1,3%) but strokes only in placebo group - 3 patients (1,3%). Conclusions:
Concomitant therapy ASA 100mg and TIC 250 mg decreased composite end-
point (death, myocardial infarction, recurrent ischemia and rehospitalization)
after 3 months therapy. The treatment was safe and well tolerated.

2691 The risks versus benefits of clopidogrel treatment in
acute coronary syndrome patients overall, and those
undergoing CABG: the CURE trial

K.A.A. Fox', S.R. Mehta 2 , F. Zhao 2 , B. Gersh 3 , S. Yusuf 2 . 1 The Royal
Infirmary of Edinburgh, Cardiology, Edinburgh, United Kingdom; 2McMaster
University, Hamilton, Canada; 3Rochester, United States of America

Among the 12,562 ACS patients in CURE 9.3% of those randomized to clopi-
dogrel experienced cardiovascular death, MI or stroke vs 11.4% for placebo
(RR 0.80, 95% CI 0.72-0.90, <0.001). 2072 patients underwent CABG with
the effects of clopidogrel being consistent with the overall benefits; 147/1011
(14.5%) clopidogrel vs 172/1061 (16.2%) placebo sustained the primary end
point (RR 0.89, Cl 0.71-1.11). Similar benefits were seen among the 1013 pa-
tients who underwent CABG surgery during the initial hospitalization (RR 0.78,
95%CI 0.57 -1.08). For the entire study there was a 1% excess of major bleed-
ing but no significant excess of life threatening bleeding (2.1% clopidogrel vs
1.8% placebo, p=0.13) or haemorrhagic strokes. For those undergoing CABG a
non significant excess of 1 patient per 100 experienced life threatening bleed-
ing with clopidogrel. This apparent excess was confined to those continuing
the study drug within 5 days prior to CABG (7.8% clopidogrel vs 5.0% placebo,
within 7 days of CABG, RR 1.55, Cl 0.93-2.57). However, there was no signif-
icant excess using the TIMI criteria for major bleeding (see table) or GUSTO
criteria or severe/life threatening bleeding, even among those continuing drug
within 5 days of CABG (<5 days 3.2 vs 5.5, >5 days 2.9 vs 2.4 placebo vs
clopidogrel, both ns).

CURE:Adjudicated bleeding after CABG

	

Stop<5days	 Stop>5 days

	

Plac (%) Clopid (%) RR	 95%CI Plac (%) Clopid % RR	 95%Cl

Life threat	 24(5.04)	 34(7.80)	 1.55 0.93-2.57 19(4.19) 17(3.73) 0.89 0.47-1.69
Other Major 6(1.26)	 8(1.83)	 1.46 0.51-4.16 5(1.10)	 3(0.66)	 0.60 0.14-2.48
TIMI Major	 13(2.73)	 11(2.52)	 0.92 0.42-2.04 11(2.42) 8(1.75) 0.72 0.29-1.78

Nevertheless, the more inclusive CURE criteria for major bleeding revealed
7.4% placebo vs 11.9% clopidogrel (p=0.02). The results indicate that the in-
crease in bleeding risk with CABG is confined to those treated with clopidogrel
in the preceding 5 days. Treating 1000 patients in the CURE protocol results
in 28 fewer deaths, Mls or strokes in 22 patients, against an excess of 6 pa-
tients requiring transfusion and a trend for 1 patient experiencing life threaten-
ing bleeding following CABG. The excess risks of bleeding are not observed
in those discontinuing clopidogrel >5days prior to surgery. Overall, these data
indicate that the benefits of clopidigrel clearly outweigh the risks.

2692 Aspirin dose and bleeding events in the CURE study

R.J.G. Peters', F. Zao 2 , B.S. Lewis 3 , K.A.A. Fox 4 , S. Yusuf 2 on behalf of the
CURE Investigators. 'Academic Medical Center, Cardiology, Amsterdam,
Netherlands; 2Mc Master University, Canadian Cardiovascular Collaboration,
Hamilton, Canada; 3Lady Davis Carmel Medical Center, Cardiology, Haifa,
Israel; 4 Royal Infirmary, Cardiology, Edinburgh, United Kingdom

Introduction: There is limited information on the optimal dose of aspirin (ASA)
in patients with acute coronary syndromes (ACS). In the CURE study, 12,562
patients with a non-ST segment elevation ACS were randomized between
placebo and clopidogrel (Clop) for a mean of 9 months. Study drug was given
on top of ASA, which was dosed according to local practice. The CURE pro-
tocol recommended 75-325 mg daily. In-hospital, almost all patients received
heparin. We retrospectively investigated relationships between ASA dose and
bleeding.
Methods: Patients were divided into 4 groups of ASA dose: <100 mg, 100-150
mg, 151-300 mg and >300 mg daily. Relative risks were adjusted for gender,
weight, hypertension, TIMI risk score, angiography, percutaneous coronary in-
tervention and bypass surgery.
Results: Adjusted rates of major or life threatening bleeding are shown below:

Placebo	 Clop	 Clop/Placebo

ASA dose (mg)	 N	 %	 N	 %	 RR	 95% Cl

<100	 19	 1.92	 27	 2.82	 1.47	 0.82-2.63
100-150	 64	 2.24	 91	 3.19	 1.42	 1.04-1.95
151-300	 46	 3.32	 65	 4.63	 1.40	 0.96-2.02
>300	 40	 3.77	 48	 4.65	 1.23	 0.82-1.86
Adjusted p-value	 0.057	 0.042

Adjusted odds ratios for highest versus lowest ASA dose groups: placebo 1.7
(95% Cl 0.9-3.0), Clop group 1.5 (95% CI 0.9-2.4). There was no evidence of
increasing efficacy against cardiovascular death, myocardial infarction or stroke
with increasing ASA dose. The benefit of Clop was consistent across the ASA
dose groups, without evidence of heterogeneity. The incidence of minor bleed-
ing did not show a dear ASA dose response.
Conclusion: Bleeding risks with ASA are dose dependent. In order to reduce
the risk of bleeding it would be prudent to use an ASA dose of 75-100 mg,
especially since such patients are on multiple antithrombotic agents.
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2693 Bleeding in relation to abciximab use in non
ST-segment elevation acute coronary syndromes
without early coronary revascularisation. Results of the
GUSTO IV-ACS trial

T. Lenderink', E. Boersma 2 , P. Armstrong 3 , R. Califf 1 , J. Scherer 5 ,

E. Barnathans, L. Wallentin 7 , M.L. Simoons 2 .'Leiden, Netherlands;
2 University hospital, Cardiology, Rotterdam, Netherlands; 3Alberta university,
Edmonton, Canada; 4 Duke University, Durham, United States of America; 5Eli
Lilly, Indianapolis, United States of America; 6 Centocor, Malvern, United
States of America; 7Universityhospital, Upsala, Sweden

Treatment with the glycoprotein Ilb/Illa receptor antagonist abciximab reduces
the risk of thrombotic complications, in conjunction with percutaneous coro-
nary interventions (PCI), but also has been associated with higher bleeding
rates. We investigated the bleeding risk in patients with a non ST-elevation
acute coronary syndrome (NSTE-ACS) without early coronary revascularisa-
tion.
Methods and Results: In the GUSTO IV-ACS trial 24 hour or 48 hour infu-
sion of abciximab was compared to placebo in 7800 patients with NSTE-ACS.
During study drug administration 2% of the patients underwent a revascularisa-
tion procedure. A bleeding event according to the TIMI classification was seen
in 1507 patients (98 major, 215 minor and 1194 insignificant). Spontaneous
bleeding was seen in 911 patients. The other 596 patients had their event in
conjunction with a procedure (catheterisation, PCI or CABG). However more
and higher severity bleeding occurred when percutaneous coronary interven-
tion or CABG followed catheterisation. Significant predictors for all bleeding
events as found with multivariable analysis were: low molecular weight hep-
arin (LMWH) (OR:4.9, 95%Cl: 4.1-5.9), duration of abciximab infusion (OR:2.8,
95%CI: 2.3-3.3 for 24 h and (OR:3.8, 95%Cl: 3.2-4.6 for 48 h infusion), region
of hospitalisation (OR:4.9, 95%Cl: 4.0-5.9 for patients treated in North Amer-
ica), inotropics given during hospitalisation (OR:3.2, 95%Cl: 2.3-4.6), age over
70 years (OR:1.8, 95%Cl: 1.6-2.1), female gender (OR:1.5, 95%Cl: 1.3-1.7),
and performance of CABG or PCI (OR:4.7, 95%CI: 1.2-19.2). Weight was not
a significant predictor. The most important predictors for spontaneous bleeding
in this population were the same.
Conclusions Treatment with abciximab in patients with non-ST-elevation acute
coronary syndrome is, with regard to bleeding risk, safe. Major bleedings and
stroke are rare. Guidelines for use of abciximab in PCI are also applicable here
as well as dosing guidelines for LMWH, as many patients with NSTE-ACS will
undergo an intervention and thus bleeding events associated with the interven-
tion might be prevented.

2694 Platelet inhibition during tirofiban treatment in patients
with acute coronary syndromes

R. Curtin', M. Dooley', D. Cox', J.B. Foley 2 , D.J. Fitzgerald'. 'Royal College
of Surgeons in Ireland, Department of Clinical Pharmacology, Dublin, Ireland;
2St James's Hospital, Department of Cardiology, Dublin, Ireland

Background: early studies of GPIIb/Illa antagonists suggest that greater than
80% receptor occupancy, with nearly complete inhibition of platelet aggregation
is necessary to prevent platelet-induced coronary thrombosis. Treatment with
tirofiban in acute coronary syndrome (ACS) patients reduces the risk of death,
MI or refractory ischaemia at 30 days and 6 months. However, the platelet
inhibitory effects of tirofiban in an ACS population remain undefined.
Methods: this is an interim analysis of 18 patients (planned total of 30) with un-
stable angina or non-ST-segment-elevation MI who were randomised to varying
durations (24, 48, 72 and 96 hours) of tirofiban, administered as a bolus dose
of 10µg/kg over 3 minutes followed by a maintenance infusion of 0.1 µg/kg/min.
Platelet function was measured at baseline, 6, 24, 48, 72 and 96 hours. Recep-
tor occupancy was measured by flow cytometry (Biocytex kit). Platelet aggre-
gation to ADP 20µM and closure time on the PFA-100 were also assessed.
Results: mean receptor occupancy on treatment was 77.5%(95%Cl 74.8-
80.1%). Only 30 of 55 sampling times on treatment showed receptor occupancy
of > 80% and only 5 of 17 patients had > 80% receptor occupancy at all time-
points on treatment. Mean inhibition of ADP-induced platelet aggregation was
80.2% (95%Cl 77.5-83.0%). Only 40 of 60 sampling times on treatment showed
> 80% inhibition of platelet aggregation and only 6 of 18 patients had > 80%
inhibition of platelet aggregation at all timepoints on treatment. Lower levels of
receptor occupancy and inhibition of platelet aggregation were not related to a
particular sampling time. Closure times on the PFA-100 correlated strongly with
ADP-induced platelet aggregation (R2 =0.96), but this point-of-care assay ap-
pears overly sensitive to the inhibitory effects of GPIIb/Ilia antagonists, reach-
ing maximum values at 60-70% inhibition of ADP-induced platelet aggregation.
Conclusion: Many ACS patients fail to achieve adequate levels of platelet inhi-
bition while undergoing treatment with a standard regimen of tirofiban. Higher
or tailored doses of tirofiban may be necessary to achieve levels of platelet inhi-
bition that have been previously shown to optimally inhibit coronary thrombosis.
In addition, the PFA-100 does not appear to be an ideal point-of-care assay for
monitoring GPllb/Illa antagonism.

MANAGEMENT OF PATIENTS AFTER HEART
TRANSPLANTATION

2695 Allograft vasculopathy surveillance and timing of
coronary angiographies by tissue Doppler imaging and
electron beam computed tomography

M. Dandel 1 , F Knollmann 2 , E. Wellnofer 3 , M. Hummel', S. Kapelll,
R. Hetzer' . ' German Heart Institute of Berlin, Thoracic and Cardiovascular
Surgery, Berlin, Germany; 2 Charite, Campus Virchow-Klinikum, Strahlenklinik,
Berlin, Germany; 3 German Heart Institute of Berlin, Cardiology Dept., Berlin,
Germany

Background: Although most transplant centers perform coronary angiograms
annually for screening, these surveillance studies often fail to detect transplant
coronary artery disease [TxCAD] prior to a clinical event. Routine coronary
angiographies for TxCAD surveillance are also risky, especially for renal fail-
ure due to chronic renal impairment induced by cyclosporine. Thus, the non-
invasive timing of coronary angiographies would be more beneficial than the
recommended routine annual screening. After promising results for early Tx-
CAD diagnosis obtained separately with pulsed-wave tissue Doppler imaging
[PW-TDI] and electron beam computed tomography [EBCT], we assessed the
value of both methods in combined use for TxCAD monitoring.
Methods: Throughout 18 months, 198 consecutive patients (post-transplant
times: 1 -16 years) underwent PW-TDI wall motion analysis and EBCT for
coronary calcification detection before coronary angiography. With PW-TDI we
measured the systolic and diastolic wall motion peak velocities Sm and Em,
the systolic and diastolic times TSm (from onset of first heart sound to Sm) and
TEm (from onset of second heart sound to Em), and also the systolic and di-
astolic wall accelerations Sm/TSm and Em/TEm. Coronary calcifications were
quantified by the Agatston scoring system. EBCT and PW-TDI data were tested
for relationships with angiographic findings.
Results: The systolic peak velocity (Sm) and Agatston score (AS) showed the
highest diagnostic values. We found significant differences (p=0.0001) between
patients with and without proximal stenoses of great epicardial coronary ves-
sels for both AS and Sm. Definite cut-off values for AS and Sm enabled highly
diagnostic conclusions. The negative predictive values for relevant coronary
stenoses (>50% occlusion) of Sm velocities above 9 cm/s and AS values be-
low 50 (93.3% and 91.1% respectively) allow the exclusion of relevant stenoses
in these patients. The positive predictive values for coronary stenoses of Sm
and AS evaluated separately were lower. Nevertheless, using both Sm and AS
together we obtained several functions that enable diagnostic decisions with
probabilities of between 88 and 90%. Among these, Fishers' classification func-
tions appeared most suitable for patient selection to coronary angiography on
the basis of PW-TDI and EBCT findings.
Conclusions: Serial PW-TDI and annual EBCT are reliable for timing of car-
diac catheterizations. They facilitate earlier detection of TxCAD and enable pa-
tients with a high risk for catheterization to be spared unnecessary routine an-
giographies.
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2696 Long-term benefits of treatment with mycophenolate
mofetil and low-dose cyclosporine in chronic
cyclosporine induced nephrotoxicity

V. Sanchez', J.F. Delgado 2 , J.M. Morales 3 , M.A. Gomez 2 , P. Escribano 2 ,

L. Cea-Calvo 2 , A. Forteza 4 , C. Saenz de la Calzada 2 . ' Hospital Doce de
Octubre, Cardiology Dept., Madrid, Spain; 'Hospital Doce de Octubre,
Cardiology, Madrid, Spain; 'Hospital Doce de Octubre, Nephrology, Madrid,
Spain; 4 Hospital Doce de Octubre, Cardiac Surgery, Madrid, Spain

Cyclosporine (CsA) induced nephrotoxicity is a major limitation in heart trans-
plant patients (HTp). CsA dose reduction can leads to substantial early im-
provement in renal function. However, there aren't controlled studies that con-
firm if this maintenance therapy can be long term beneficial in HTp. Our aim
was to study long-term benefits of therapy with low dose of CsA and mycophe-
nolate mofetil (MMF) in HTp with CsA induced nephrotoxicity and analyze the
mean related factors.
Patients and methods: Twenty-five adult HTp (mean post-HT 41.7 SD 25.7
months) were included in our retrospective analysis (22 men, mean age 58.84
SD 7.96 years.) CsA nephrotoxicity was defined as serum creatinine level (Cr)
> 2 mg/dl at least in two determinations one month apart, excluding other
causes of renal disease. Patients were switched from azathioprine to MMF (1-3
gr/d), followed by a stepwise reduction of CsA dosage aiming 50% of the pre-
switch CsA blood level. Renal function (glomerular filtration rate (GFR) and Cr)
was monitored every 3 months. Analysis of variance for repeated measures
was performed for analyze renal function improvement along the time and mul-
tiple logistic regression was used to analyze variables that could be related.
Results: Mean follow-up was 30 SD 13 months (range 9-54). Results are
shown in table. CsA level was the unique independent variable associated with
renal function improvement (partial R2 0.4), without influence of MMF dose,
time postHT, age or sex. Renal function experimented a quickly improvement
after conversion to MMF in first three months (p < 0.001) reaching a plateau,
but without further significant improvement over the course of time.

Cyclosporine induced nephrotoxicity

Baseline	 End of follow up	 p value

Cr (mg/dl)	 2.37 SD 0.5	 1.59 SD 0.4	 <0.0001
GFR (ml/min)	 36.77 SD 10.01	 54.98 SD 13.8	 <0.0001
CsA (ng/ml)	 158.9 SD 69.71	 85.9 SD 38	 < 0.001

Cr: creatinine; GFR: glomerular filtration rate; CsA: cyclosporine; SD: standard desviation

Conclusions: CsA induced nephrotoxicity is not a progressive and irreversible
disease. Reduction CsA levels and association with MMF is useful for long-
term renal function improvement and could avoid terminal chronic renal failure.
Unique significant factor associated with this improvement is the reduction of
CsA level.

2697 Two years angiographic and clinical follow-up after
coronary artery stenting in heart transplant recipients

C. Tron', M. Redonnet 2 , H. Eltchaninoff 1 , F. Bouchart 2 , C. Nafeh-Bizet 2 ,

J.P. Bessou 2 , A. Cribier 1 . ' Hopital Charles Nicolle, Service de cardiologie,
Rouen, France; 2Hopital Charles Nicolle, Cardiac surgery, Rouen, France

Cardiac allograft vasculopathy (CAV) remains the major cause of late death fol-
lowing heart transplantation (HT). Although the safety of coronary artery stent-
ing in this indication has been recently reported in small series of patients,
long-term follow-up data after coronary stents implantation in transplanted pa-
tients are lacking.
Methods: Since December 94, 16 patients (Pts) aged 55 ± 14 with docu-
mented severe ischemia underwent implantation of 21 coronary artery stents
at a mean of 94 ± 33 months (32 to 161) after HT. Mean EF was 57 ± 9%
and 13/16 Pts had multivessel disease. All Pts received aspirin (100 mg/d) and
thienopyridine (for 1 month) after stenting. Quantitative coronary angiography
(QCA, Phillips DCI) was performed before and after stent implantation and at
a systematic 6 month angiographic control. Pts were then followed clinically
every 2 months and angiographically every 12 months.
Results: 1 stent was implanted in 11 Pts and 2 stents in 5 Pts. Location of
stenting was: LAD in 12 cases, LCX in 6 and RCA in 3. Indication for stenting
was elective in 58%, or due to unsatisfactory acute results (16%) or restenosis
(26%) after balloon angioplasty. Mean stent length was 15 ± 6 mm (7 to 34
mm). Mean balloon size was 3.0 ± 0.2 mm and mean inflation pressure was
9 ± 2 atm. Percent diameter stenosis decreased from 71 ± 14% at baseline
to 26 ± 13% after stent implantation (p<0.05). Procedural success was 100%.
At 6-month follow-up, the angiographic restenosis rate (%DS>50%) was 56%
in 17/21 stents controlled. During a mean follow-up of 28 ± 24 months (2 to
86) after stent implantation, a total of 23 revascularization procedures were
required in 8 Pts for in-stent restenosis or treatment of new lesions. Five/1 6 Pts
(31%) died, 2 of non cardiac cause.
Conclusion: Coronary stenting in CAV is a palliative procedure followed by the
need for multiple revascularization procedures and a high mortality rate during
follow-up. However, it might remain the best therapeutic option before potential
retransplantation in this life-threatened population.

2698 Is introduction of mycophenolate mofetil and reduction
of cyclosporine valuable in renal dysfunction after
heart transplantation? (IMPROVED-study)

C.E. Angermann 1 , S. Storks, A. Costard-Jackle 2 , T.J. Dengler 3 ,

G. Tenderich 4 , R. Schwarz 5 , A. Rahme1 6 , F. Wagner 7 , B. Haaff 8 ,

H. Nagele 9 , K. Pethig 1 ° on behalf of the IMPROVED-Study Group.
 Universitat Wurzburg, Cardiology, Wurzburg, Germany;

'Christian-Albrechts-University, Clinic for Cardiothoracic Surgery, Kiel,
Germany; 3 Universitat Heidelberg, Cardiology, Heidelberg, Germany;
°Ruhr-Universitat Bochum, Cardio-Thoracic Surgery, Bad Oeynhausen,
Germany; 5Rheinisch-Westf.Technische Hochschule, Medizinische Klinik 1,
Aachen, Germany; 6 Universitat Leipzig, Herzzentrum Leipzig, Leipzig,
Germany; 'Herz-Kreiskreislaufzentrum Dresden, Dresden, Germany;
8 Westpfalz-Kllnikum Kaiserslautern, Kaiserslautern, Germany;
9 Universitatsklinikum Hamburg-Eppendorf, Herzchirurgie, Hamburg,
Germany; t °Med. Hochschule Hannover, Klinik f.
Thorax /Herz-/Gefaf3chirurgie, Hannover, Germany

Background and Aim: Cyclosporine (CyA)-associated nephrotoxicity is a ma-
jor concern in heart transplant recipients (HTR). This prospective multicenter
study investigated whether introduction of the non-nephrotoxic immunosupres-
sant mycophenolate mofetil (MMF, target level 2-4 tug/ml) after withdrawal of
azathioprine (aze) followed by subsequent stepwise reduction of CyA (target
level 50 ng/dl) improves impaired renal function in HTR as assessed by se-
rial serum creatinine (Cr)-measurements. Secondary endpoints included safety
and tolerability of MMF/low-dose-CyA and the influence of the initial degree of
renal impairment and of comorbidity with diabetes mellitus.
Subjects: HTR >6 months pop. with Cr > 1.7 mg/dl for >6 months and standard
immunosuppression with CyA/aza/steroids were eligible. The treatment arm (T)
included 109 and the control arm (C) 52 HTR. Study duration was 6 months.
Results: T and C did not differ in age (58.7±8.2 vs 59.5±6.6 years), sex (8% vs
11% female), pre-transplant Cr (1.3±0.5 vs 1.3±1.3 mg/dl), and Cr at time of in-
clusion (2.4+07 vs 2.2+06 mg/dl). During the study, Cr deceased from 2.4±0.7
to 2.1±1.0 mg/dl (p<0.0001) in T, but remained unchanged in C (2.2±0.6 vs
2.2±0.7 mg/dl). In the 12 months preceding the study, a negative regression
slope of serial reciprocal Cr values (1/Cr) vs time indicated significant deterio-
ration of renal function over time in both T and C. With MMF/low-dose-Cya the
slope became positive in T indicating progressive renal improvement(difference
of slopes: p<0.0001). This effect was observed in all T-subgroups (Cr 1.7-2.2,
2.3-2.8, 2.9-3.5 and, to lesser extent, >3.5 mg/dl) and in both diabetic and
non-diabetic HTR. In C, the negative trend also stopped (difference of slopes:
p<0.04). Adverse events were observed in T in 60.9% (80.0% in C; NS). 19
HTR were excluded from analysis for different reasons (2 in C). Myocardial
biopsies obtained in T (not in C) at MMF/CyA target levels showed 3 rejections
grade 1 B, 1 grade 2, and 3 grade 3A, the latter reversible with therapy.
Conclusion: Over a wide range of Cr-levels, CyA-associated chronic nephro-
toxicity in HTR proved partially reversible even in diabetics with MMF/low-dose-
CyA. Long-term observation must clarify whether this renal improvement will
postpone/prevent end-stage renal failure in HTR. Due to the risk of occasional
moderate rejections initial graft monitoring is mandatory with this regimen. Cr-
monitoring with unchanged immunosuppression did not have the same effect,
but attenuated progression of renal dysfunction in the 6 month study period.
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2699 Sildenafil decreases central arterial wave reflection
amplitude and reduces aortic pressure and systolic
stress in cardiac transplant recipients

W. Nichols, D. Edwards, R. Aggarwal, J. Estrada, J. Aranda, J. Hill,
R. Schofield. University of Florida, Cardiovascular Medicine, Gainesville,
Florida, United States of America

Objective: Cardiac transplantation is associated with increased arterial stiff-
ness and hypertension which may contribute to cardiovascular complications.
Arterial stiffening increases arterial pulse wave velocity and causes early return
of reflected pressure waves to the proximal aorta from peripheral reflecting sites
which augments systolic blood pressure and increases left ventricular afterload
and systolic stress. The aim of this study was to determine if sildenafil, a type 5
phosphodiesterase inhibitor, influences central systolic arterial wave reflection
and alters aortic blood pressure and systolic stress in cardiac transplant re-
cipients (CTR) with stable post-transplant hypertension (HTN) taking concomi-
tant antihypertensive medication. Methods: High-fidelity radial artery pressure
waveforms were recorded non-invasively by applanation tonometry in 10 hy-
pertensive CTR (age 55±6.0 years) and aortic pressure waveforms generated
using a mathematical transfer function. Aortic augmentation index (measure
of wave reflection amplitude), time delay of the reflected pressure wave and
tension time index (TTI, measure of systolic stress and myocardial oxygen de-
mand) were calculated. After baseline recordings, sildenafil (50 mg) was ad-
ministrated and recordings collected every 15 minutes for 60 minutes. Results:
Sildenafil influenced a significant decline in augmentation index from 7.0±12 to
0.0±13% (mean±SD, P < 0.01) and a delay in reflected wave travel time from
54±3.7 to 61±10 msec (P<0.03). Maximum modification in wave reflection oc-
curred at 30 to 45 minutes and was associated with a decline in aortic systolic
pressure from 120±8.2 to 111±8.4 mm Hg (p<0.004) and TTI from 2831±233
to 2630±224 mm Hg sec/min (P<0.01). Heart rate was 91±11 b/min at base-
line and did not change with sildenafil. Conclusions: Sildenafil delays return of
the reflected pressure wave from the periphery to the heart, reduces its am-
plitude and, therefore, decreases aortic blood pressure and systolic stress in
hypertensive CTR taking other antihypertensive vasodilator medication. These
changes, which are likely due to decreased arterial stiffness and pulse wave
velocity, influence a decline in left ventricular afterload and myocardial oxygen
demand.

2700 High rejection score is an independent predictor of
cardiac allograft vasculopathy: a single center 15-year
study and risk factor analysis

A.L.P.  Caloric', F. Tona', A. Belloni Fortina 2 , S. Piaserico 2 , A. Gambino 3 ,

G. Thiene 4 , D. Casarotto 3 , S. lliceto 1 . ' University of Padua, Cardiology, Dept
Exp Clin Med, Padua, Italy; 2 University of Padua, Dermatology Dept., Padua,
Italy; 3 University of Padua, Cardiovascular Surgery, Padua, Italy; ° University
of Padua, Pathology Dept., Padua, Italy

Cardiac allograft vasculopathy (CAV) may represent a form of chronic allograft
rejection. However, the link between acute rejection and CAV has remained
elusive, as well as the relative contributions of donor and recipient immune and
nonimmune risk factors as predictors of CAV.
Methods: We performed multivariate analysis of risk factors for CAV in 361
heart transplantation (HT) patients, 312 male, aged 50 ± 12 years (yrs) mean
follow-up 7.2 yrs, on double or triple therapy. Rejection scores (RS) on en-
domyocardial biopsy were calculated (International Society for Heart and Lung
Transplantation grades: 0=0; 1A=1; 1B=2; 2=3; 3A=4; 3B=5; 4=6) in the first
year and during the whole follow-up. RS including only severe grades (= or
>3A) were also calculated. Selective coronary angiography was performed
yearly after HT and CAV onset was defined as any lesion = or >10%. The
coronary tree was divided into 17 traits and a CAV severity/diffusion index was
calculated for each patient summing up the scores assigned to all lesions (10%
stenosis=1; 20%=2; 30%=3; 40%=4; 50%=5; 60%=6; 70%=7; 80%=8; 90%=9;
100%=10). Multivariate analysis (Cox regression) for CAV onset and sever-
ity/diffusion included: donor age, sex, and weight; recipient sex and age at HT,
pre-HT diagnosis in the recipient; hypertension, diabetes and hyperlipidemia
post-HT; number of treated rejections and RS at 1st year and total; immuno-
suppressive drug dosage (mg/Kg) at 3, 6, 12 months (mo).
Results: Overall survival post HT was 84%, 75% and 62% at 1, 5, and 10 yrs.
The incidence of CAV (Kaplan-Meier) was 2% at 1 year, 22% at 5 and 39% at
10 yrs. Multivariate analysis showed, as risk factors for CAV onset, older (>32
yrs) donor age (p<0.0001, RR=9.9), male donor sex (p<0.001, RR=3.2), high
(>0.15) RS for severe grades (p<0.02, RR=2.01), high Cyclosporin at 3 mo
(p<0.02, RR=1.9). Risk factors for CAV severity/diffusion were higher (>68 Kg)
donor weight (p<0.01, RR=7.5), high prednisone dosage at 1 yr (p<0.0001,
RR=21.1), ischemic heart disease pre-HT (p<0.002, RR=9.7).
Conclusions: High rejection score was an independent predictor for CAV on-
set, as well as known risk factors such as older donor age and male sex. Predic-
tors of CAV severity/diffusion were mainly non immune features. This strongly
suggests an immune-mediated basis for CAV onset as well as non-immune
modulation of CAV progression.

BETA BLOCKER THERAPY IN HEART FAILURE:
CURRENT THOUGHTS

2701 Randomized comparison on the effects of metoprolol
or carvedilol on myocardial substrate utilization in
chronic heart failure

A. Al-Hesayen, E. Azevedo, J. Parker. Mount Sinai Hospital - U of Toronto,
Medicine Dept., Toronto, Canada

Background: The benefits of beta-blocker therapy in congestive heart failure
(CHF) is well documented. Surprisingly, the pathophysiological basis for this
benefit is not clearly established. Evidence from animal models of CHF sug-
gests that therapy with beta-blockers can improve cardiac efficiency and en-
ergy substrate utilization by reducing cardiac free fatty acid (FFA) utilization
and increasing cardiac lactate consumption. Furthermore, it is possible that se-
lective versus nonselective beta-blockers have differential impacts on cardiac
metabolism
Methods: This was a randomized, double blind study, designed to compare
the effects of 4 months of therapy with metoprolol versus carvedilol on my-
ocardial substrate utilization in patients with CHF. After randomization, patients
were instrumented with Swan-Ganz, coronary sinus, and arterial catheters for
measurement of hemodynamics and myocardial FFA and lactate extraction.
Patients were then started on a beta-blocker and up-titrated to 50mg bid of
metoprolol or 25mg bid of carvedilol. After 4 months of therapy, hemodynamics
and transcardiac substrate extraction measurements were repeated.
Results: Eleven patients (age 54 ± 3yrs, LVEF 18 ± 2%) were randomized
to carvedilol and 11 patients (age 54 ± 4yrs, LVEF 21 ± 3%) were random-
ized to metoprolol. Neither drug caused a significant change in cardiac filling
pressures, mean arterial pressure, or cardiac index. Both drugs caused a sig-
nificant reduction in heart rate (-8 ± 3 bpm metoprolol; -16 ± 3 bpm carvedilol;
P < 0.05 vs baseline for both). Carvedilol caused a significant reduction in FFA
extraction (0.12 ± 0.02 mmol/L vs 0.1 ± 0.02 mmol/L, P < 0.05) and tended
to increase lactate extraction (0.24 ± 0.05mmol/L vs 0.35 ± 0.08mmol/L, P <
0.08)
By contrast, metoprolol caused no change in FFA extraction (0.09 t
0.02mmol/L vs 0.11 ± 0.03 mmol/L, P = NS) and caused a significant reduction
in lactate extraction (0.18 ± 0.03 mmol/L vs 0.11 ± 0.04mmol/L, P < 0.05).
Conclusion: Chronic carvedilol therapy in CHF patients had a beneficial effect
on myocardial substrate extraction with a shift from FFA to lactate utilization.
This shift could lead to an improvement in myocardial efficiency in carvedilol
treated patients compared to those treated with metoprolol. The clinical sig-
nificance of these differential effects awaits the results of randomized clinical
trials

2702 Effect of beta-blockade on activation of the
renin-angiotensin-aldosterone system in chronic heart
failure

W.H. Fung', S. Chan 1, T.G. Yandle 2 , A.M. Richrds 2 , M.G. Nicholls 2 ,

J.E. Sanderson'. 'The Chinese University of Hong Kong, Medicine &
Therapeutics, Shatin, NT, Hong Kong; 2Christchurch School of Medicine,
Medicine, Christchurch, New Zealand

Background: Beta-blockers are known to suppress renin release in hyperten-
sion and lower levels in patients. taking ACEIs. However, it is not entirely clear
what is the effect of additional beta-blockade on renin and aldosterone levels
in severe heart failure (HF) patients taking ACEIs over the longer term. It has
been postulated that beta-blockers may obviate the need for ACEIS in heart
failure or reduce their effectiveness.
Methods: 49 pts with chronic HF were given metoprolol 50mg bd or carvedilol
25mg bd (50%) after a 4 week dose titration period in addition to standard
therapy with diuretics and ACEIs in a prospective trial. Samples for plasma
rennin activity (PRA), and aldosterone were taken at baseline, 4, 12 and 52
weeks after starting therapy.
Results: Treatment with either beta-blocker significantly lowered PRA at 4
weeks compared to baseline (-2.0±0.6 nmol/L/hr, p=0.006), but at 12 weeks
this had reduced 10 -1.1±0.6 nmol/LJhr (p=0.08), and at 52 weeks PRA was not
significantly different from baseline (+1.05±0.6 nmol/L/hr, p=0.13). Aldosterone
levels did not change significantly from baseline at 4 orl2 weeks although there
was a non-significant trend for lower levels at 52 weeks(aldo baseline 232 ±154
pmol/L, 52 weeks 192±100 pmol/L, p=0.09). There were no sig difference be-
tween metoprolol and carvedilol.
Conclusions: these results indicate that the suppressive effect of beta-
blockers on plasma renin activity in HF pts already on an ACEI is temporary
and there is no significant effect on serum aldosterone levels. Therefore pa-
tients on beta-blockers still need to continue with an ACEI or ARB as well as an
aldosterone antagonist.
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2703 Efficacy of bisoprolol, 01-selective adrenoblocker, In
chronic heart failure patients with increased cytokine
level

L. Olbinskaya, S. Ignatenko. Moscow Medical SechenovAcademy,, Internal
Medicine and Clinical Pharmac, Moscow, Russian Federation

Activation of cytokine system may develop in the patients with chronic heart
failure (CHF). TNFa is one of the biochemical markers of this state. In order
to investigate pharmacological effects of b-adrenoblockers as neurohomonal-
modulating agents in CHF with increased cytokine level, we performed an open
randomized comparative trial.
Methods: 38 male CHF patients with increased TNFa level aged under 60,
II-IV NYHA functional classes (FC), ejection fraction (EF) <30% received 24-
weeks treatment with either traditional pharmacotherapy of CHF with ACE
inhibitors (2nd group) or the same with 10 mg o.d. bisoprolol, bl-selective
adrenoblocker,(lst group). We evaluated NYHA FC, hemodynamic state (heart
rate (HR), blood pressure (BP) level), heart morphofunctional parameters (end
systolic and diastolic volume (ESV, EDV), EF), exercise capacity and TNFa
plasma level.
Results: The NYHA FC was diminished more significantly in the 1st group
pts. It was decreased from 3.5+0.53 to 2.25+0.46 (p<0.001) in the 1st gr and
from 3.43+0.53 to 2.57+0.98 (p<0.01) in the 2nd one. The best beneficial in-
fluence on hemodynamic, morphofunctional parameters and exercise capacity
was more significantly in the 1st gr too (the results are in the table).

Changes in hemodynamic parameters

HR, % SBP, % DBP, % ESV, % EDV, % EF, %

1 group - 22.6** -13.6** -14.5** -16.6** -8.3* +17.7**
2 group -6.1* -8.3* -4.26* -8.4* -3.7 +9.7*

p<0.01; ** - p<0.001 compared with baseline

Exercise capacity (EC) increased from 27.5+10.35 Wt to 47.5+18.32 Wt
(p<0.0001) in the 1st group and from 25.7+9.76 to 31.43+15.74 Wt (p<0.01) in
the 2nd one. The TNFa plasma level diminished from 12.37+6.00 to 2.24+1.28
pg.ml-1 (p<0.0001) in the 1st group and from 14.88+8.77 to 6.3+3.8 pg.ml-1
(p<0.005) in the 2nd one.
In conclusion, the addition of bisoprolol to traditional pharmacotherapy of CHF
in the patients with increased cytokine level significantly improves the quality
of life, left ventricular function, hemodynamic parameters and exercise capac-
ity. All these changes were accompanied with the decreasing of TNFa plasma
level.

2704 Effect of carvedilol on major clinical events in patients
with severe heart failure and an extremely depressed
ejection fraction

H.A. Katus 1 , M. Tendera 2 , P. Mohacsi 3 , M.B. Fowler 4 , A.J.S Coats',
H. Krum', E.B. Roecker 7 , M. Packer 8 on behalf of the COPERNICUS Study
Group. 'Lubeck University, Cardiology Dept., Luebeck, Germany; 2Silesian
School of Medicine, Cardiology Dept., Katowice, Poland; 3 University Hospital
Bern, Cardiology Dept., Bern, Switzerland,, 4Stanford University Medical
Center, Cardiology Dept., Stanford, United States of America; 5 Royal
Brompton Hospital, Cardiology Dept., London, United Kingdom; 6Monash
University, Clinical Pharmacology Medicine Dept., Prahran, Australia;
7University of Wisconsin, Madison, United States of America; 'Columbia
Presbyterian Medical Center, Circulatory Physiology, New York City, United
States of America

Background: Despite the demonstrated survival benefit of beta-blockers in
heart failure (HF), many physicians avoid the use of these drugs in patients
with extremely depressed LV function in the belief that they will not respond
favorably or may be adversely affected by treatment.
Methods: Of the 2289 patients with severe HF enrolled in the COPERNICUS
trial, 371 patients had a baseline LV ejection fraction < 15%. These patients
had a lower mean systolic blood pressure (117 vs 125 mm Hg) and were more
likely to be treated with digitalis (73% vs 65%) than patients with higher EF
(both P<0.002) but were otherwise similar in their baseline characteristics. Both
subgroups of patients were randomized to placebo (PBO) or carvedilol (CRV)
for up to 29 months.
Results: Shown below are 1-year Kaplan-Meier rates and risk reductions with
CRV (Cox model). The effects of CRV on all-cause mortality and on the risks of
death or hospitalization (for any reason or for a specific cause) in patients with
EF < 15% were similar to those seen in patients with higher EF CRV reduced

Ejection fraction < 15% Ejection fraction > 15%

PBO CRV Change PBO CRV Change
(n=191) (n=180) in risk (n=942) (n=976) in risk

All-cause mortality	 23.8% 18.9% -30% 17.4% 9.7% -36%
Death or hospitalization for worsening HF 46.3% 30.3% -39% 36.0% 24.6% -28%
Death or cardiovascular hospitalization 	 52.1% 34.6% -41% 39.4% 29.4% -23%
Death or any hospitalization 	 59.9% 47.2% -33% 50.7% 40.4% -21%

the risk of permanent discontinuation of study drug in patients with EF < 15%
(by 32%) and in those with higher EF (by 19%).
Conclusion: CRV is effective and well tolerated even in patients with severe
HF symptoms and an extreme depression of LV systolic function.

2705 Patients with dilated cardiomyopathy with attenuated
elevation of cardiac sympathetic activity are poor
responder to carvedilol therapy

N. Sasaki 1 , Y. Yasumura 1 , Y. Ishida 2 , A. Hanatani 1 , S. Nakatani 1 ,

M. Yamagishi 1 , M. Kitakaze 1 , K. Miyatake 1 . t Cardiology, 2 Radiology, National
Cardiovascular Center, Osaka, Japan

Because reverse remodeling by carvedilol lasts for at least one year, non-
responders to carvedilol determined at 4 months after its administration can
belong to the responders determined at one year. We studied the charcteristics
of responders and non-responders to investigate the mechanism of left ventric-
ular reverse remodeling. One hundred and eighteen patients (pts) with dilated
cardiomyopathy were enrolled. Before, at 4 months and 1 year after the onset of
carvedilol (20mg/day) therapy, cardiac function (left ventricular ejection fraction
(EF) determined by radionuclide ventriculography), cardiac sympathetic nerve
activity (cSNA), and plasma brain natriuretic peptide (BNP) concentrations
were determined. cSNA was assessed by myocardial uptake of metaiodoben-
zylguanidine (MIBG) calculated as the heart/mediastinal activity ratio (H/M).
Storage and release of MIBG was also calculated as percent myocardial MIBG
washout rate (WR). Low H/M or high WR suggests the enhanced cSNA. Re-
sponders were defined as the patients with improved EF by more than 5 units.
Baseline EF (26±10 vs 26±8%), plasma BNP concentrations (158±163 vs
163±159pg/ml), and early H/M before carvedilol therapy did not differ between
the non-responders (29pts) and responders (63pts) determined at 4 months.
However, the baseline value for delayed H/M of non-responders was larger
(2.06±0.44 vs 1.88±0.35) and WR was smaller (43.1±12.2 vs 49.5±11.2%)
than those of the responders. Baseline value for EF of non-responders (1Opts)
determined at 1 year was slightly larger (32±8 vs 25±9%), BNP was smaller
(64±47 vs 171±176pg/ml), delayed H/M was larger (2.40±0.48 vs 1.93±0.36),
and WR was further smaller (39.1±9.5 vs 48.4±11.8%) than those of the re-
sponders (47pts). Conclusions: Patients with dilated cardiomyopathy and at-
tenuated elevation of both baseline cSNA and BNP may receive less benefit
from reverse remodeling by carvedilol therapy.

2706 Prescription rate and safety of betablockers in heart
failure patients with or without diabetes

M. Bobbio 1 , S. Ferrua 1 , C. Opasich 2 , M. Porcu 2 , D. Lucci 2 , M. Scherillo 2

L. Tavazzi 2 , A.P. Maggioni 2 on behalf of BRING-UP Investigators. tOspedale
Molinette, Div. Univ. di Cardiologia, Torino; 2ANMCO Res. Ctr., Florence, Italy

Background: Physicians are still concerned to prescribe beta-blockers (BB) in
diabetic patients (pts).
Methods: We evaluated the applicability, the safety profile, and the outcome of
BB use in pts with heart failure (HF) enrolled in an outcomes research study,
planned by the Italian Association of Hospital Cardiologists (ANMCO). Pts were
followed-up for 1 year. During 1 month, 3091 pts were enrolled by 202 Cardi-
ological centres: 25% of the recruited pts were already on BB treatment, 28%
started treatment at the enrolment visit, and 47% were not started on BB. The
present analysis refers to the pts with complete 1 year follow-up (96.5%).
Results: Diabetic pts (21.8%) were older (66±9 vs 63±12 yrs; p<0.0001), with
a higher prevalence of female (33 vs 25%; p=0.001), they had higher NYHA
class (III-IV: 38 vs 33%; p<0.01), and mean heart rate (80±14 vs 77±15 bpm;
p<0.0001) than pts without diabetes. No difference of mean EF was observed
between the two groups. A lower rate of pts with diabetes was already on BB
at enrolment visit (23 vs 27%; p<0.05), however the same rate of diabetic and
non-diabetic pts started BB during the study. Adverse reactions leading to BB
permanent discontinuation were not significantly different in diabetic and non-
diabetic pts (26.5% vs 22.7%, NS). The overall 1-year mortality for the total
population and split by BB use and diabetes is shows in the table.

1-year mortality	 BB	 No BB	 RR [95%CI]	 Total

Total population	 8%	 17%	 2.17(1.76-2.67)	 12%

Diabetic	 11%	 21%	 2.26 [1.77-2.90]	 16%

Non-diabetic	 7%	 16%	 1.87 [1.28-2.79]	 11%

The Cox multivariate analysis showed that advanced age, NYHA class III-IV,
higher heart rate, lower systolic blood pressure, EF < 30% and diabetes are in-
dependent risk factors for 1-year mortality, while the use of BB was a protective
factor in both diabetics and non-diabetics.
Conclusions: This outcomes research study showed that: - BB were largely
prescribed in HF pts with or without diabetes; - the safety and tolerability pro-
file of BB was similar in diabetics and non-diabetics; - the relative reduction
of 1-year survival and hospitalisation rates obtained by BB was similar in pts
with or without diabetes. Therefore, to deny BB treatment to diabetic pts is not
reasonable.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



New developments in three-dimensional echocardiography 	 515

NEW DEVELOPMENTS IN THREE-DIMENSIONAL
ECHOCARDIOGRAPHY

2726 Left ventricular remodelling after myocardial infarction
assessed by 3D echocardiography

H.F.J. Mannaerts, J.A. van der Heide, O. Kamp, C.A. Visser. VU Medical
Center, Cardiology, Amsterdam, Netherlands

Background: Left ventricular (LV) volumes, assessed by 3 D echocardiogra-
phy (3DE) are 2 to 3 times more accurate compared to 2 D echocardiography.
Therefore serial individual changes in LV volume can be measured more accu-
rately.
Aim: Accurate assessment of LV remodeling after myocardial infarction (MI)
using 3DE.
Methods: 3DE was obtained prospectively in 32 consecutive patients post MI,
starting at 5 ± 3 days after the event (baseline), and at 3, 6 and 12 months.
The TomTec Freehand ® method in conjunction with an ATL 5000 ® , were used
with second harmonic imaging, using the apical window. LV volumes were mea-
sured off-line with TomTec Echo-Scan ® software. Remodeling was defined as
an end-diastolic volume (EDV) or end-systolic volume (ESV) increase of > 10%
from baseline.
Results: 18 non-remodelers and 14 remodelers could be identified. Baseline
EDV, ESV and ejection fraction (EF) were, respectively, 95.2 ± 25.2 ml, 54.5
f 19.4 ml, and 43.6 ± 7.7% in the non-remodelers, and 94.8 ± 25.8 ml, 57.5
f 18.8 ml, and 40.7 ± 7.9% in the remodelers. At 12 months EDV, ESV and
EF were respectively 92.1 ± 28.9 ml, 48.7 ± 20.2, and 48.0 ± 6.9% (p = NS
for all) in the non-remodelers, and 137.2 ± 56.7 ml (p = 0.001), 87.4 ± 49.6 ml
(p = 0.007), and 40.3 ± 13.2% (p = NS)in the remodelers. In this group there
was no significant increase (delta) in volumes after 3 months (see figure; black
= EDV, white = ESV).

Change in volume (ml) from baseline.

Conclusions: 3 DE can accurately discriminate between non-remodelers and
remodelers after MI. In the former there was no significant volume or EF change
during the entire follow-up of 12 months, whilst in the latter there was a signifi-
cant volume increase from baseline to 3 months, without a significant increase
thereafter.

2727 Analysis of regional left ventricular endocardial wall
area. A novel free hand three-dimensional Doppler
tissue imaging parameter in coronary artery disease

C. Breburda, M. Nandalur, P. Rahko. Univ. of Wisconsin/Clinical Science C,
Medicine, Madison, WI, United States of America

The assessment of regional left ventricular (LV) wall function using Doppler
tissue imaging (DTI) is a promising new technique, yet its quantitation is one-
dimensional and its diplay transmural only. Furthermore 70% of regional my-
ocardial contraction occurs at the level of the endocardium, which currently can
only be imaged as a cross-section by pulsed Doppler and 2-D DTI.
We thus hypothesized, that free-hand three-dimensional (3-D) DTI is feasi-
ble and reveals qualitative and quantitative information about the function of a
whole endocardial wall area, a novel parameter for the assessment of regional
LV function. We also hypothesized, that differences can be seen between nor-
mal and hypokinetic wall segments in patients with coronary artery disease.
Method: 18 patients with coronary artery disease (8 f, 10 m, age 60 ± 16,
EF 58 ± 14%) were imaged with two-dimensional Color DTI using a Sequoia
echo unit interfaced with a free-hand 3-D (TomTec) system. The endocardial
surfaces of the basal and mid lateral and septal left ventricular wall segments
were reconstructed in 3-D. Segmental 3-D DTI velocities of the endocardial ar-
eas were measured throughout the cardiac cycle and compared with the stan-
dard 2-D gray scale (ASE) wall motion score by two independent observers
using qualitative visual assessment.
Results: Color 3-D DTI velocity patterns of endocardial wall areas were re-
constructed (n=146 total). In normal wall segments (n=90) the velocity patterns
of the 3-D endocardial area were more homogeneously distributed than in hy-
pokinetic wall segments (n=56). Peak (mean) systolic velocities were 1.14 ±
0.44 mm/sec (0.37 ± 0.17); peak (mean) diastolic velocities were - 1.66 ± 0.98
mm/sec (-0.51 ± 0.28) respectively. There was a strong correlation between
peak systolic and diastolic 3-D endocardial wall area velocities (y = 0.62x +
0.72, r = 0.71, p = 0.0002) and between systolic wall acceleration of the endo-
cardial 3D DTI area and 2-D gray scale wall motion score (r = 0.8, p = 0.007).
Conclusions: 1) Free-hand 3-D Color Doppler tissue imaging is feasible and
provides endocardial wall area velocities as well as velocity patterns. 2) Qualita-
tive and quantitative differences between the motion patterns of the endocardial
area of normal and hypokinetic left ventricular wall segments can be identified.

3) 3-D free hand DTI may have the potential to provide new insights into re-
gional LV wall function and thus may provide a new technique for the diagnosis
of coronary artery disease.

2728 Left ventricular volume measurements with and
without Optison for left ventricular opacification -
The "endocardial wall" concept revisited

J. A. van der Heide, H.FJ Mannaerts, G.T.J Sieswerda, O. Kamp, C.A. Visser.
VU Medical Center, Cardiology, Amsterdam, Netherlands

Background In two- and three-dimensional echocardiography, left ventricular
(LV) volumes are measured by contour tracing of the innermost endocardial
border. The ultrasound contrast agent Optison ® is used for improvement of
LV endocardial definition. By filling up intertrabecular space it delineates the
outermost endocardial border. This filling up and the "blooming" effect might
increase LV volume measurements.
Aim To compare LV volume measurements with and without Optison infusion
for LV opacification.
Methods Twenty coronary artery disease patients with a good apical acous-
tic window underwent transthoracic three-dimensional echocardiography using
the TomTec Freehand ® method with and without continuous Optison infusion.
Optison was given intravenously as a 0,2-0,3 ml bolus followed by 25 ml/hr
continuous infusion. Infusion speed was adjusted to yield complete LV opaci-
fication, which could be maintained for 4-6 minutes. As a carrier liquid, 0,9%
NaCI was used at an infusion speed of 200 ml/hr. Second harmonic gray-scale
tissue imaging with normal (baseline) and low (Optison) mechanical index was
used in all patients, and ultrasound machine settings were optimized for en-
docardial border delineation. LV volumes were measured off-line with TomTec
Echo-Scan ® software.
Results For values of end-diastolic (EDV) and end-systolic (ESV) volumes,
stroke volume (SV), and ejection fraction (EF) at baseline and during Optison
infusion, see table (values expressed as mean ± 1SD, in ml or %).

Baseline Optison p-value

EDV 109,2 ± 33,2 142,1 t 53,4 0,001
ESV 65,8 f 30,1 87,9 t 44,6 0,002
SV 43,2 ± 11,5 54,2 f 20,4 0,018
EF 41,8 ± 12,1 39,9 + 14,7 0,499

Conclusions Optison causes a significant increase in LV volume, but not EF
measurements compared to baseline. Intertrabecular space appears to be a
substantial part of the LV cavity. Therefore, the "endocardial wall" concept
should be redefined.

2729 Accelerated three-dimensional echocardiographic
protocols for left ventricular volume quantification:
comparison of quadriplane and octaplane mode

J.D. Kasprzak, M. Plewka, M. Krzeminska-Pakula, T. Jezewski, M. Borkowski,
M. Ciesielczyk, P. Wejner-Mik, J. Drozdz. Medical University, Cardiology IMW,
Lodz, Poland

Background: Long-axis based quantification (quadriplane and octaplane 3-
dimensional echocardiography, Q3D; 03D) is feasible and accurate method of
ejection fraction (EF) measurement in unselected routine patients, providing
significantly better correlation with MUGA than 2-dimensional echocardiogra-
phy. We aimed to assess the impact of different acquisition protocols upon
Q3D/03D quantification of LV volumes and EF using multiple gated radionu-
clide angiography (MUGA) as a reference.
Methods: 28 unselected patients referred for routine assessment of LV func-
tion (pts) were studied (5F,23M; age 56±9, BSA 1.93±.19m 2 , no image quality
criteria). Transthoracic two-dimensional echocardiography (2D) was performed
using Toshiba Powervision 7000 and Tomtec Echoview was used for rotational
acquisition of datasets for Q3D and 03D from the apical window at 3° and 10 0

interval. LV volumes were quantified by tracing in 4 (Q3D) or 8 (03D) coaxial
long axis cutplanes.
Results: Volumes could be calculated by 3D echocardiography (3DE) in 28/28
pts. Mean EF was 54±20% in MUGA and 48±17%, 49±17%, 49±18% and
49±18% in 3°03D, 3°Q3D, 10°03D, 10°Q3D, resp. (p<0.001 vs. MUGA). 3DE
provided excellent correlation of WEE values with MUGA (r=0.92-0.93, similar
for all modes). There were no differences between 4 modes of 3D regarding
endsystolic and enddiastolic volumes (ANOVA p>0.05) as well as observer
variability. The reproducibility of any 3DE method in unselected group was
worse than that of MUGA and similar in the 4 approaches (Pearson's r 0.91-
0.92 for EF and 0.98-0.99 for volumes). There was a twofold reduction of acqui-
sition time between 3° vs 10° and, independently, analysis time between 03D
and Q3D.
Conclusions: Quadriplane analysis of 3-dimensional echocardiography ac-
quired at 10 degree interval provides optimal workload-to-accuracy relationship
regarding the quantification of left ventricular volumes and ejection fraction us-
ing radionuclide values as a reference.
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2730 Three-dimensional echocardiographic wall motion is
related to haemodynamic improvement during invasive
testing in resynchronization therapy

E. Wellnhofer', C. Butter', M. Seifert 1 , M. Schlegl 1 , W. Hoersch 2 ,

A. Auricchio 3 , C. Stellbrink 4 . 'Deutsches Herzzentrum Berlin, Cardiology,
Berlin, Germany; 2 CRM Guidant, Brussels, Belgium; 3 University Magdeburg,
Cardiology, Magdeburg, Germany; 4 RWTH, Cardiology, Aachen, Germany

Background: Three-dimensional echocardiography (3-D-Echo) provides a
quantitative assessment of left ventricular regional wall motion. Patients un-
der resynchronization therapy demonstrate different patterns of regional wall
motion in sinus rhythm and in the optimal pacing mode.
Methods: In 12 patients with chronic heart failure on resynchronization therapy
differences of changes of partial volumes between sinus rhythm and optimized
pacing mode were compared. 13-24 volumes per heart cycle were acquired by
transoesophageal 3-D-Echo (HP-Sonos 5500/TOMTEC). Endocardial surfaces
were generated by a validated automatical technique (thin plate spline model
TOMTEC). Each volume was cut into 8 slices, each slice was subdivided into
6 segments resulting in a total of 48 regions. Cyclic changes of the partial vol-
umes segments were evaluated quantitatively (MATLAB script). The number of
dyskinetic segments and the regional ejection fraction in hypokinetic segments
were evaluated. The changes of these parameters between sinus rhythm and
optimized pacing mode were compared to respective changes in pulse pres-
sure and dP/dt max at initial invasive testing.
Results: The number of dyskinetic segments decreased in 10/12 patients dur-
ing optimized pacing as compared to sinus rhythm from a median value of 9
to a median value of 4-5. This decrease correlated significantly with percent
increase of pulse pressure (r=0.64) and dP/dt max (r=0.48). There was a minor
but significant increase of regional ejection fraction in hypokinetic segments in
6/12 patients without significant correlation with hemodynamic improvement.
Conclusion: The reduction of dyskinetic segments correlates with hemody-
namic improvement and seems to be the major effect of resynchronisation ther-
apy. Echocardiographic three-dimensional regional wall motion analysis pro-
vides a tool to study the effects of electrical therapy on the pattern of ventricular
contraction.

2731 Experimental results and first human experiences with
an interventional closing device of the left atrial
apendage (PLAATO)

H. Omran, D. Hardung, H. Schmidt, G. von der Recke, C. Hammerstingl,
T. Lewalter, S. Kuntz-Hehner, B. Luderitz. University of Bonn, Dept. of
Cardiology, Bonn, Germany

Background: Transesophageal echocardiography (TEE) is the method of
choice for evaluating the left atrial appendage (LAA). However, complete mor-
phological analysis of the LAA is often difficult due to its anatomical variability
and trabeculation. This prospective study thought to determine experimentally,
whether threedimensional (3D) TEE allows accurate determination of the vol-
ume and morphology of the LAA and hence may facilitate the human implanta-
tion of a LAA occlusion device in patients with atrial fibrillation.
Methods: The LAA was reconstructed in 17 pig hearts using 3D TEE
(EchoPAC-3D®). Then, LAA casts were obtained (Technovit 7143®). The casts
and 3D TEE results were compared with respect to volume, number of lobuli
and main trabeculae (diameter > 5 mm). In addition, six 3D TEE reconstruc-
tions of the LAA were performed prior to and after interventional occlusion of
the LAA with the PLAATOTM device.
Results: There was no difference in 3D-TEE reconstructed and cast deter-
mined volumes (R = 0,96; 95% KI 0,88 — 0,98). The quantity of lobuli was
correctly determined by 3D TEE. The amount of main trabeculae was correctly
obtained in 14 of 17 cases. 3D TEE allowed exact determination of the ostial
diameter of the LAA in those patients who underwent interventional occlusion
of the LAA. In addition, the complete occlusion of the LAA was demonstrated
by 3D TEE in all cases.

Conclusions: 3D transesophageal echocardiographic reconstruction of the left
atrial appendage allows accurate determination of the volume and morphology
of the appendage and recognition of accessory lobuli and prominent trabec-

ulae. In addition, the technique facilitates the implantation of a left atrial ap-
pendage occlusion device.

EUROPEAN SOCIETY OF CARDIOLOGY LECTURE ON
POPULATION SCIENCES

2733 West of Scotland Coronary Prevention study
(WOSCOPS): 5-year post-trial follow-up

I. Ford 1 , S.M. Cobbe 2 , A. Nears 1 , J. Innes 1 , H. Baillie 1 on behalf of The
WOSCOPS group. t Glasgow University, Robertson Centre for Biostatistics,
Glasgow, United Kingdom; 'Glasgow Royal Infirmary, Dept of Medical
Cardiology, Glasgow, United Kingdom

Background & Methods: WOSCOPS recruits were followed for 5 years after
trial completion for assessment of the long-term benefits and safety of within-
trial treatment with pravastatin. Subjects were withdrawn from study medication
at trial closure, and returned to their general practitioners for lipid management.
All deaths were recorded and adjudicated for cause.
Results: The Table shows the numbers of deaths in the 5-year post-trial follow-
up and overall post-randomisation. P-values and hazard ratios (HR) for each
mortality outcome were calculated from the log-rank test and Cox proportional
hazards regression models comparing randomised treatment groups.

Cause of death Pravastatin n=3302 Placebo n=3293 P (Log-rank) 	 HR (95% Cl)
Post-trial	 Overall Post-trial Overall

CV	 92	 142	 113	 186	 0.010	 0.75(0.60, 0.94)
Non-CV	 130	 186	 134	 196	 0.505	 0.93(0.76, 1.14)
All Cause	 222	 328	 247	 382	 0.025	 0.85(0.73,0.98)
Cancer	 105	 149	 101	 150	 0.847	 0.98(0.78,1.23)

WOSCOPS: 5 Year Post Study Mortality

Conclusions: Non-cardiovascular (CV) and cancer mortality were balanced
between treatment groups throughout. The post-trial follow-up reinforces the
benefits of pravastatin treatment on CV and all-cause mortality, with absolute
risk reductions post-trial similar to those within-trial.

2734 Nutritional habits among subjects with cardiovascular
risk factors

V. Bongard 1 , J.B. Ruidavets 1 , P. Amouyel 2 , D. Arveiler 3 , P. Ducimetiere 4 ,

J. Ferrieres 1 . 1 INSERM U558, Department of Epidemiology, Toulouse,
France; IINSERM U508, Lille, France; 3 Faculty of Medicine, Department of
Epidemiology, Strasbourg, France; 4 INSERM U258, Paul Brousse Hospital,
Paris, France

Background Diet is an underestimated therapeutic means for the management
of cardiovascular risk factors particularly because of an insufficient knowledge
concerning dietary habits of non insulin dependent diabetic (HG), hypercholes-
terolemic (HTC) and hypertensive (HBP) subjects. However, drug therapy ef-
fectiveness could be improved by the use of an appropriate diet. Dietary data
were analysed for males participants in the cross-sectional nutritional survey
carried out from 1995 to 1997 in three French regions Lille, Strasbourg and
Toulouse.
Methods A sample of 1100 men aged 45-64 years was randomly drawn from
electoral rolls. Subjects were screened for cardiovascular risk factors in a med-
ical health centre and a 3-day food intake record was set up. HTC, HG and
HBP subjects were defined as follows: total cholesterol >=6.2 mmol/I or drug
therapy, glycemia >=7.8 mmol/I or drug therapy and systolic >=160 or diastolic
blood pressure >=95 mmHg or drug therapy. Each risk factor was analysed
separately and after taking into account these three risk factors together, a
risk score was built and three groups were identified: 0 risk (groupl), 1 risk
(group2), and 2 or 3 risks (group3). Recorded energy intake was validated (El)
using the ratio between recorded energy intake and estimated basal metabolic
rate (BMR). The statistical significance of the comparisons between groups for
cardiovascular risk factors was assessed by ANOVA analysis with adjustment
for confounders: age, educational level, centre, body mass index, tobacco con-
sumption and physical activity.
Results Total energy intake and energy without alcohol were reduced by
about 10% in the third group (2329/2074 kcal/d) when compared to group 1
(2577/2386 kcal/d) and the trend was significant. The proportion of energy
supplied by carbohydrate was 42.6%, 42.2% and 40.7% in groups 1, 2 and
3 respectively (p<0.05). Globally, the proportion of energy supplied by carbo-
hydrate was lower and energy coming from fat or protein was higher when one
risk factor was prevalent whatever the type of risk factor. The proportion of
calories from alcohol was 30% higher in group 3 vs group 1 (p<0.001). When
subjects with El/BMR ratio <1.05 were excluded from the analysis, the majority
of the differences observed were not modified substantially.
Conclusion Among subjects with one or more cardiovascular risk factors nutri-
tional habits were worse than among subjects with no risk factor and were not
in agreement with classical dietary recommendations.
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2735 Clinical and angiographic differences between
smokers and non-smokers after successful
thrombolysis: insights from the APRICOT trials

P.C. Kievit', M.A. Brouwer', G. Veen 2 , W.R.M. Aengevaeren', P.J.P.C. van
den Bergh', A. van Boven 3 , D.P. Hertzberger 3 , F.W.A. Verheugt'.'University
Medical Center, Heartcenter, Department of Cardiology, Nijmegen,
Netherlands; 2 Free University Medical Center, Department of Cardiology,
Amsterdam, Netherlands; 3 lnteruniversity Cardiology Institute, Utrecht,
Netherlands

Background: In patients treated with thrombolysis for acute myocardial infarc-
tion (MI) a paradoxical beneficial outcome has been reported in smokers. This
benefit was thought to be related to younger age, less severe coronary dis-
ease and a better response to thrombolytic therapy. In the subset of patients
with successful thrombolysis clinical outcome is strongly related to reocclusion
of the infarct related artery. The current analysis sought to identify clinical and
angiographic baseline-characteristics in smokers, and tried to assess whether
smoking status is associated with reocclusion.
Methods: In the Antithrombotics in the Prevention of Reocclusion In Coro-
nary Thrombolysis trials (APRICOT-1 and APRICOT-2) 335 consecutive pa-
tients < 71 years had thrombolysis for acute myocardial infarction within 4
hours of symptom onset and a patent infarct artery at angiography < 48 hours.
In APRICOT- 1 (1987-1991) patients were randomized to aspirin 325 mg (n=87)
or Coumadin (INR 2.8-4.0, n=72), in APRICOT-2 (1995-2000) to aspirin 80 mg
(n=78) or aspirin 80 mg in combination with Coumadin (INR 2-3, n=98). Three-
month follow-up angiography was performed to assess the patency status of
the infarct artery.
Results: At baseline 68% (227/335) of patients were current smokers. Smok-
ers were younger (53.3 9 versus 57.3 8, p< 0.01) and had less often a history of
previous infarction (5% versus 17%, p< 0.01) than non-smokers. Enzymatic in-
farct size did not differ: maximum creatine kinase 1549 1657 versus 1239 1082,
p=ns. At baseline angiography smokers had more often single vessel disease
(62% versus 46%, p < 0.01) and smooth infarct lesions (68% versus 54%, p =
0.02). Reocclusion rates were 15% (34/227) in smokers as compared to 25%
(27/108) in non-smokers (OR 0.53 (95% Cl 0.29-0.97, p = 0.03). At multivariate
analysis smoking was strongly associated with sustained patency of the infarct
artery: OR 0.54 (0.28-1.03, p=.06).
Conclusions: Clinical and angiographic characteristics observed in smokers
in the MI population at large also seem to apply to smokers after successful
thrombolysis. However, in the APRICOT-patients smoking status appears to
remain an important predictor of beneficial outcome, even after correction for
baseline characteristics.

NEW ULTRASOUND TECHNIQUES TO UNDERSTAND
CARDIOVASCULAR FUNCTION

2740 How useful is valve resistance for the distinction
between true severe stenosis and "pseudostenosis" in
low flow — Low gradient aortic stenosis

J. Mascherbauer', R. Rosenhek', H. Schima 2 , G. Maurer',
H. Baumgartner'. r University of Vienna, Cardiology Dept., Vienna, Austria;
2 Universify of Vienna, LBI for Cardiosurgical Research, Vienna, Austria

Background: Although we and others have shown that - in contrast to pre-
vious suggestions - aortic valve resistance (R) is flow dependent, the cjues-
tion whether R is of value for the distinction between true severe stenosis and
"pseudostenosis" (functionally small aortic valve area [AVA]) in patients with
aortic stenosis (AS) who present with small AVA but low flow and low gradient
remains controversial.
Methods: To evaluate the value of R in this particular setting, models of stenotic
aortic valves without doming (plates), models of doming valves (nozzles) and
biological stenotic valves with various degrees of stenosis severity and exten-
sible orifices were studied in a pulsatile in-vitro circuit using Doppler ultrasound
and direct pressure and flow measurement. Anatomic AVA ranged from 0.5 to
1.25 cm2 and cardiac output was varied from 2.0 to 8.9 I/min. R (dynes s cm 5 )
was calculated as 1333 x mean transvalvular pressure gradient x ejection
time/stroke volume. Effective orifice areas (EOA) were calculated with the con-
tinuity equation. Orifices of the biological stenotic valves were recorded with a
high-speed video camera for AVA planimetry. Valves with EOA < 0.85cm 2 and
mean gradients between 10 and 40 mmHg at low cardiac output (<3.5Umin)
were divided into 2 groups. Group A = true severe stenosis: EOA remained <
0.85cm2 at normal flow. Group B = pseudostenosis: increase of EOA beyond
0.85cm2 at normal flow.
Results: R was significantly smaller in pseudostenosis as compared to true
severe stenosis (129±28 vs 176±33 120 dynes s cm -6 ; p< 0.001) even when
baseline AVA did not significantly differ between groups. However, there was a
wide overlap that did not allow the clear distinction between the two entities on
the absis of an individual R value in the majority of settings. Nevertheless, R of
< 120 dynes s cm 5 accurately identified nonsevere stenosis. When subgroups
of A and B without significant difference in gradient were compared, R was

no longer significantly different between group A and B (162±26 vs 141±22;
P=.08).
Conclusions: Valve resistance is not only flow-dependent, it is also of limited
value for the distinction between true severe stenosis and pseudostenosis in
the setting of aortic stenosis with small AVA but low flow and low gradient. Only
a very low R of < 120 dynes s cm -5 accurately identifies pseudostenosis. In
most instances, procedures that attempt to normalize flow and repeat AVA cal-
culations such as dobutamine echocardiography will be necessary for correct
diagnosis.

2741 A new index based on an automated segmental motion
analysis system in the evaluation of aortic stenosis
severity

R. Moreno, J.L. Zamorano, C. Almeria, J.L. Rodrigo, L. Alvarez, D. Herrera,
L. Mataix, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

A slowered left ventricular contraction has been described in patients with aortic
stenosis (AS). The aim of this study was to evaluate the possible role of a
new Automated segmental motion analysis system in the assessment of AS
severity.
Twenty-two patients with AS, sinus rhythm, and normal left ventricular ejec-
tion fraction were prospectively studied. All patients underwent two echocardio-
graphic studies by two differente blinded investigators: 1) Conventional Doppler
measurements: transaortic gradients, aortic valve area (continuity equation);
2) Automated Segmental Motion Analysis (ASMA, Aloka, Japan). This system
automatically detect endocardial borders and quantitatively displays fractional
area changes of left ventricular cavity in real time. An index (A-index) was cal-
culated by dividing the time from the R wave of the ECG to the maximal area
shortenning by the RR interval.
Results: (see figure) There was a significant strong negative correlation be-
tween the aortic valve area and A-index (r = -0.78; 95% confidence interval:
-0.90, -0.55; p < 0.001). The area under the receiving operator characteristic
curve in the diagnosis of severe AS was very high (0.97; 95% confidence in-
terval: 0.90-1.0). An A-index of > 0.40 showed a sensitivity, specificity, positive
predictive value, negative predictive value and overall accuracy for the diagno-
sis of severe AS of 100%, 91.7%, 92.3%, 100%, and 95.8%, respectively.

A-SMA index and aortic stenosis.

Conclusion: this new index based on an automated segmental motion analysis
system is allows an easy evaluation of AS severity, showing a strong correlation
with aortic valve area and a very high accuracy in the diagnosis of severe AS.
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27j 	 changes in post systolic thickening during
prolonged ischaemia quantified by ultrasound
deformation imaging in a closed-chest pig model

O. Turschner, J. D'hooge, C. Dommke, P. Claus, I. DeScheerder, B. Bijnens,
G. Sutherland. UZ Gasthuisberg, Cardiology, Leuven, Belgium

Study aim: To define the precise sequence of temporal changes in Post Systolic
Thickening (PST) induced by a 90 minute total PTCA balloon coronary artery
occlusion (CAO) as measured by ultrasonic deformation imaging.
Background: PST has been proposed as a clinical marker of viability in is-
chemic segments. Little information is available on the time course of changes
in PST as total CAO progresses to acute transmural infarction.
Methods: In 6 pigs, basal posterior wall radial deformation data was acquired
pre- and 1-, 5-, 30-, 60-, and 90 min after total circumflex CAO. High temporal
and spatial resolution data sets were obtained at 5 MHz in M-mode RF-data
format (Toshiba Powervision 6000). Customized software was used to extract
strain rate and strain (S). Simultaneous LV pressures were recorded (Millar-
catheter). Aortic valve closure (AVC) was defined to be 20 msec before peak
negative dp/dt. End-systolic S, max S after AVC and their timings were mea-
sured. PST-Index (PSTI) was calculated from these measurements as the re-
lation between max S and end-systolic S. Infarction was confirmed by TTC-
staining.
Results: End-systolic S decreased significantly during CAO (p<0.001 vs base-
line). Increased PSTI was found in all ischemic segments at all stages of CAO
(p<0.05 vs baseline). The PSTI peaked at 5 min CAO then tended to decline.
There was no increase in time to max S nor a change in the duration of systole.
Moreover, EF based on Teichholz, remained constant after an initial small drop
at 1 min CAO and thus did not bias regional S estimates.

S End-Systole (%) S max after AVC (%) PST-Index (%) EF (%)

Baseline 39±12 39±12 2t4 59±16

Occ.lmin 19±10 31±13 89±41' 42±11'

Occ.Smin 12±5' 21±4' 111193' 39±14

Occ.30min 12±6` 21±4* 79±44' 39±8'

Occ.60min 10±7' 19±4' 50±41 42±9

Occ.90min 10±7' 19±10' 95±15' 40±17

'p<0.05 vs baseline

Conclusion: An increase in PSTI occurs instantly in ischemic segments follow-
ing CAO. PSTI then decreases with duration of ischemia. Time to max S is not
affected by ischemia duration. To use PST as a marker of viability it is essential
to integrate PSTI data with that of changes in end-systolic S.

2743 The non-invasive differentiation of chronic
nontransmural versus transmural myocardial infarction
by ultrasonic strain rate imaging

F. Weidemann 1 , C. Dommke 2 , B. Bijnens 2 , P. Clause, P. Mertens 2 ,

E. Verbeken 2 , I. De Scheerder 2 , G. Sutherland 2 . 1 University Hospital
Wuerzburg, Cardiology, Wuerzburg, Germany; 2 UniversityHospital
Gasthuisberg, Cardiology Dept., Leuven, Belgium

Background: In a correlative functional/histopathological study we sought to
investigate whether the measurement of induced changes in regional ultrasonic
strain profiles could reliably differentiate chronic nontransmural from transmural
myocardial infarction.
Methods and Results: After implantation of a stenosing copper-coated stent
to produce marked endothelial proliferation in the circumflex artery, a series
of pigs were followed over a 5-week period. Post-sacrifice histology studies
showed 10 to have developed a nontransmural and 8 a transmural myocar-
dial infarction. Eight additional animals, without stent implantation, were en-
rolled to serve as a control group. Changes in regional radial function were
monitored by measuring systolic strain pre-stent implantation and at 5 weeks,
at baseline (bs) and during an incremental dobutamine infusion. In the con-
trol group, the dobutamine infusion induced an initial increase of strain at low
dose dobutamine (bs=58±5%, at 5 µg/kg/min=78±6%; p<0.05) but a subse-
quent decrease during higher infusion rates with a return at peak infusion to
bs values. In the nontransmural infarct group, baseline strain were significantly
lower compared to pre-stent values (32±6%, p<0.05). During the dobutamine
infusion, strain showed no change but postsystolic thickening increased signif-
icantly. The transmural myocardial infarction group showed almost no measur-

Non-transmural vs transmural
infarction.

able strain in the posterior wall at dobutamine bs (3±4%; p<0.0001 vs pre-
stent) and there was no further change during the incremental dobutamine in-
fusion (at 20 µg/kg/min:3±3%; p=NS vs bs).
Conclusions: In the experimental setting, the regional ultrasonic strain re-
sponse to a dobutamine infusion can clearly differentiate chronic nontransmural
from transmural myocardial infarction.

2744 Can the ultrasonic comets announce the presence of
extravascular lung water?

Z. Jambrik, R. Siracusa, S. Monti, E. Agricola, F Serafini, B. Tarabella,
M. Miniati, E. Picano. Institute of Clinical Physiology, PISA, Italy

Background: The "comet-tail" is an ultrasound sign detectable with cardiac
ultrasound instrument on the chest, and consisting of multiple comet-tails fan-
ning out from the lung surface. It originates from water-thickened interlobular
septa. Portable echocardiographic systems would be ideal for non-radiological
bedside assessment of extravascular lung water.
Aim: to assess the feasibility and value of ultrasonic comet sign.
Methods: We studied 38 consecutive in-hospital patients (11 females, age
61±14 years) admitted in cardiological intensive care unit, with a portable car-
diac echo system (Optigo, Agilent Technologies, 2.5 MHz transducer). In each
patient, we scanned by echo the chest (right and left hemithorax, from second
to fourth intercostal space,from parasternal to midaxillary line) and the pres-
ence of comet-sign was noted by observers blinded to clinical diagnosis. An
individual patient comet echo score was obtained by summing the number of
comets (from 0 to 4) in each of the scanning spaces. On the same day, the
patients underwent a chest X ray, with specific assessment of extravascular
lung water by two pneumologist-radiologists blinded to clinical and echo find-
ings. Radiological lung water score ranged from 0 (no interstitial water) to 50
(marked increase in water); this previously validated score incorporated as-
sessment of hilar vessels (dimension, density, blurring), Kerley lines (A, B and
C), micronoduli, widening of interlobar fissures, peribronchial and perivascular
cuffs, subpleural effusion, and diffuse increase in density.
Results: The chest ultrasound scan was obtained in all patients (feasibility=
100%). The imaging time per examination was always <3 minutes. The Comet
sign was found in 8/28 patients without and 10/10 patients with radiological
signs of extravascular lung water (interstitial in 5, alveolar in 5). The Comet
echo score was higher in the 5 patients with alveolar when compared to the
5 with only interstitial lung water (39±20 vs 17±8, p< 0.06). There was a lin-
ear correlation between echo comet score and radiological lung water score
(r=0.69, p<0.001).
Conclusion: The Comet-tail is a simple, non time-consuming and reasonably
accurate chest ultrasound sign of extravascular lung water which can be ob-
tained at bedside with portable echo equipment and is not restricted by cardiac
acoustic window limitations.
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COMPUTER DEMONSTRATION

2746 G8 cardio-ANMCO: a common, national computerized
program for echocardiogram archiving and reporting

L. P. Badanol, A. Pizzuti 2 , A. Mantero 2 , D. Cianflone 2 , M. Tubaro 2 , E. Neri 2 ,

S. Carerj 2 , G. Gullace 2 . ' A.O.S Maria della Misericordia, Cardiovascular
Science Dpt., Udine, Italy; 2 G8-Cardio Echo Task Force, Florence, Italy

Availability of a common computerized program for echo archiving and report-
ing at national and/or international level could make possible to standardize
the echo report between different echo-labs, and to use the wealth of data
obtainable with echocardiography, and to exploit its capillary territorial distribu-
tion to collect echo data in a standard format for epidemiologic, scientific and
administrative purposes. Therefore, an ad hoc joint Italian Society of Cardiol-
ogy, and Italian Society of Echocardiography task force worked in conjunction
with Italian branch of Agilent Technology to standardize the phraseology of ac-
cepted echo terms and of the quantitative parameters derived from transtho-
racic and transesophageal echo examination at rest as well as during exercise
and pharmacological stress, and to develop an ad hoc software. This echo
archiving and reporting program is part of the whole G8-CARDIO-ANMCO
software project addressed to standardize and computerize the whole cardi-
ological chart. The software was developed by Agilent Technology to provide a
fast, easy-access, easy to use report generator for the non-computer special-
ist using Oracle 7.0 database and Power Builder 5.0 to develop a user-friendly
interface. Between July and September 2001, the program was tested by 22
echo-labs throughout Italy selected for not being involved in the software analy-
sis and development. Test was carried out using predefined standardized forms
and qualitative evaluation of 4 software characteristics. The number of reports
databased was 2464 for resting echo (reporting time= 8±3 min), and 273 for
stress echo (reporting time= 10±5 min). Resting echo software characteristics
analysis results were: thoroughness (complete 40%, rather complete 60%, in-
complete 0%, inadequate 0%), user-friendliness (very easy 13%, easy 67%,
difficult 20%, unusable 0%), graphic-look (very nice 7%, nice 80%, mislead-
ing 13%, difficult 0%), final report (adequate 67%, too long 7%, difficult-to-read
13%, inadequate 13%). Stress echo software characteristics analysis results
were: thoroughness (complete 45%, rather complete 36%, incomplete 18%,
inadequate 0%), user-friendliness (very easy 18%, easy 73%, difficult 9%, un-
usable 0%), graphic-look (very nice 18%, nice 73%, misleading 9%, difficult
0%), final report (adequate 73%, too long 18%, difficult-to-read 0%, inadequate
9%).
To our knowledge this software represents the first experience of a common
computerized programme for echo archiving and reporting carried out at na-
tional level.

2747 EchoAnalyzer: software for the analysis of three- and
four- dimensional echocardiographic data

I. Wolf', S. Mottl-Link 2 , M. Hastenteufel 1 R. De Simonet, H.P. Meinzer'.
1 DKFZ, MB1/HO100, Heidelberg, Germany; 2 University Heidelberg, Cardiac
Surgery, Heidelberg, Germany

Purpose: For improved visualization of 3- and 4-dimensional (3D/4D) echocar-
diographic data sets a major issue is the capability of performing interactive
measurements. Some of the techniques already described are not yet avail-
able for clinical routine due to the lack of appropriate, integrated software. Our
purpose was to develop a new system that can provide visualization and quan-
tification of 3D/4D echocardiographic data sets.
Methods: We have developed an echocardiographic analysis system - called
EchoAnalyzer - integrating many up-to-date visualization and quantification
methods. The EchoAnalyzer analysis software is developed in C++ using the
GUI library Of (Tolltech, Oslo, Norway) and runs on all 32-bit Windows systems
and on all major Unix derivatives including Linux. The performance of an up-
to-date low-cost PC is sufficient for all visualization and quantification methods
described in the following.
Results: The EchoAnalyzer system provides color-coded, interactive 3D/4D
volume visualization, measurements of cavity volumes, ejection fraction and
cardiac output, regurgitation quantification and display of flow profiles.
The visualized volume can be interactively rotated and clipping planes can be
used to mask the parts of the volume that obstruct the view on the structures
of interest.
The difficult task of the segmentation for the determination of the ejection frac-
tion was solved by the integration of a nearly automatic segmentation algo-
rithm. This reduces the user time and enables the user to correct segmentation
results if necessary.
Cardiac output measurements can be performed with EchoAnalyzer either by
segmentation of the left ventricle or by spherical surface integration of velocity
vectors (SIVV).
To quantify regurgitation, a method was implemented which yields reliable vol-
umetric measurements also for asymmetrical, wall-impinging regurgitation jets.
Velocity landscapes have been developed for visualization and quantification of
blood flow. After definition of the primary direction of flow by the user an angle

correction of the velocity component is performed and the result is displayed as
a 3D profile plot, which can be rotated interactively.
Conclusion: The presented EchoAnalyzer software enables visualization and
quantification of three-/four-dimensional echocardiographic data sets. It inte-
grates several recently developed methods into a user-friendly environment,
making them available for routine clinical medicine.

POSTER DISPLAY V

MODERATED POSTER SESSION V

P2748 Tissue Doppler echocardiography: the new method
of right ventricle preload assessment in patients with
atrial septal defect

W. Plazak, E. Suchon, L. Tomkiewicz, P. Podolec, T. Przewlocki, W. Tracz.
John Paul II Hospital, Cardiac and Vascular Department, Krakow, Poland

Introduction: Recently the new method of left ventricle preload assessment
based on tissue doppler echocardiography was described. The maximal early
diastolic mitral inflow velocity (E) depends on diastolic compliance of left ven-
tricle and left ventricle preload. The maximal early diastolic velocity of mitral
annulus assessed by tissue doppler (Ea) depends only on diastolic compliance
of left ventricle. Thus, E/Ea ratio represents left ventricle preload. To assess
right ventricle preload by E/Ea ratio, E should represent maximal early dias-
tolic tricuspid inflow velocity and Ea should represent maximal early diastolic
velocity of tricuspid annulus.
Aim of the study: To assess right ventricle preload in patients with atrial septal
defect (ASD) by E/Ea ratio before and after closure of the defect.
Material and methods: In 7 patients (5 females, 2 males) aged 19-60 years
(mean age 42.6) ASD was diagnosed by transesophageal echocardiography.
The diameters of the defects were 9-14mm (mean diameter 12.4mm). In all
the patients maximal early diastolic tricuspid inflow velocity (E) and maximal
eary diastolic velocity of tricuspid annulus (Ea) were calculated. The measure-
ments were done before and after the percutaneous closure of the defects by
Amplatzer devices.
Results: Significant decrease of E/Ea ratio after the procedure was observed.
The E/Ea ratio decreased from 6.65±2.25 to 4.27±0.93 (p<0.01).

Conclusion: Significant decrease of E/Ea ratio was observed after the closure
of ASD. E/Ea ratio seems to be useful noninvasive method for right ventricle
preload assessment.
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P2749 The C825T polymorphism of GNB3 gene is
associated with reduced expression of IK,ACh mRNA
in patients with coronary artery disease

D. Dobrev, E.M. Graf, U. Ravens. University of Technology Dresden, Institute
of Pharmacology, Dresden, Germany

Stimulation of muscarinic receptors activates the G-protein-regulated inward
rectifying potassium current (IK,ACh), the major effector of cholinergic stim-
ulation in atrial myocytes. We recently showed that homozygous 825T-allele
carriers of the GNB3 gene exhibit larger density of the background inward rec-
tifier current IK1 but reduced activation of IK,ACh. Here we studied whether
the observed current changes are due to alterations mRNA levels of the main
IK1 transcript Kir2.1 and those of the IK,ACh transcripts GIRK1 (Kir3.1) and
GIRK4 (Kir3.4). Differences in mRNA levels of respective channel subunits
were evaluated by competitive RT-PCR in right atrial biopsies from patients
with coronary artery disease but without rhythm disturbances. To quantify the
target mRNA concentrations, internal RNA competitors (mimics) containing the
respective specific primers flanking a part of the coding sequence for cardiac
alpha-actin were used to quantify the mRNA levels of respective channel sub-
unit. The GNB3 genotype of the patients was determined in peripheral blood by
PCR and restriction analysis. The mRNA concentrations of the IK1 transcript
Kir2.1 was not different between the three genotype groups (23.6±3.7 fmol/µg
RNA, n=8, TT-genotype vs. 19.2±2.4 fmol/µg RNA, n=5, CC-genotype and
21.1±2.2 fmol/µg RNA, n=7, CT-genotype, respectively (mean±SEM; n.s.). On
the other hand, the mRNA concentration of GIRK4 was significantly smaller in
homozygous 825T-allele carriers when compared to the two other genotype
groups: 5.4±0.6 fmol/µg RNA, n=12, TT-genotype vs. 11.9±0.9 fmol/µg RNA,
n=15, CC-genotype and 12.2±0.4 fmol/µg RNA, n=9, CT-genotype, respec-
tively (P<0.05). Similar significant differences were detected for the mRNA
levels of GIRK1. Our data point to a genetically fixed transcriptional down-
regulation of IK,ACh in homozygous 825T-allele carriers. The reduced channel
expression may be interpreted as an adaptation mechanism to the enhanced
G-protein-mediated signal transduction in these subjects.

P2750 Role of endothelin in metabolic regulation of
coronary blood flow

D. Merkus, P.D. Verdouw, D.J. Duncker. Erasmus University Rotterdam,
Thoraxcenter, Rotterdam, Netherlands

Coronary metabolic dilation is likely mediated by the production of a myriad
of vasodilators. However, withdrawal of vasoconstrictors may also play a role
in this process, because the titration of production of constrictors and dila-
tors may confer finer and quicker regulation of myocardial perfusion. Because
endothelin-1 (ET) is a potent vasoconstrictor and is produced in the heart,
we hypothesized that ET-induced constriction decreases during augmented
metabolic demands. To test this hypothesis instrumented swine (n=7) were
studied while running on a treadmill (0-5 km/h) before and after ETA antag-
onism (ETA) and non-specific ET receptor antagonism (ETAB). ETA and ETAB
decreased myocardial oxygen extraction at rest and to a lesser extent during
exercise, thereby shifting the relation between myocardial oxygen supply and
demand upward. The effect of ETA was significantly larger than that of ETAB.
In conclusion, ET has a tonic constrictor influence through the ETA receptor
at rest, but its constrictor influence is decreased during increased myocardial
metabolism. Stimulation of the ETB receptor exerts a tonic vasodilator influence
that partially counteracts the effect of ET on the ETA receptor.

P2751 Correlation of pacing "stress" NOGA mapping with
SPECT for diagnosis of myocardial ischaemia

E.C. Perini, H.F. Dohmann 2 , G. silval, R.S. Leiter, C.T. Mesquita 2 ,

W.K. Vaughn 1 , N. Mattos 2 , H.J. Dohmann 2 . f texas heart institute, cardiology,
houston, United States of America; 2Hospital Pro-Cardiaco, Cardiology, Rio de
Janeiro, Brazil

Background: Biosense NOGA Electromechanical mapping (EMM) has been
shown to identify viable myocardium but not to reliably distinguish between nor-
mal and ischemic regions of the Left Ventricle. Since Linear Local Shortening
(LLS) is a validated measurement of myocardial mechanical function we postu-
lated that the findings of LLS obtained during active stress would reflect a wors-
ening in mechanical function that could identify areas of ischemic myocardium.
In the present study EMM was performed at rest and with atrial pacing (stress)
and subsequently compared to rest/stress SPECT.
Methods: EMM at rest and during atrial pacing at 85% of MPHR was per-
formed in 16 patients (pts) (256 segments) and matched to SPECT imaging
(99Tc-sestamibi).Both methods were displayed in a 16-segment bull's eye. AT-
test was used to compare means and SD of rest and paced LLS values within
each perfusion group and a comparative analysis between the four perfusion
groups regarding LLS values was performed by ANOVA in both rest and paced
states. A P< 0.05 was considered significant.
Results: The table shows values for LLS at rest and with atrial pacing accord-
ing to the results of the perfusion studies. The differences between normal and

reversible segments and normal and non-reversible segments with little resid-
ual activity (scar) were significant (p<0.05).

SPECT(No. Segments) Rest LLS% Paced LLS

Normal (n=151) 15.0±8.7(a) 11.3±8.7)e)
Reversible(n=49) 12.3±6.5(b) 7.3+5.9(f)
Non-reversible viable(n=26) 11.9±5.2(c) 8.6±5.0(g)
Non-reversible scar (n=30) 10.9±6.9(d) 5.4±6.5(h)

p<0.05- T-test: a vs. e, b vs f, c vs g, d vs h. ANOVA: e vs. f, e vs.h

Discussion: This study describes the first pacing stress model for EMM. A uni-
form response to atrial pacing characterized by a drop in LLS is noted but is
significantly greater in ischemic myocardium compared to normal myocardium.
Areas of non-reversible scar type perfusion defects demonstrate even greater
deterioration in LLS. Thus, this is the first evidence that Pacing "Stress" EMM al-
lows for the characterization of ischemic myocardial segments. Further studies
with larger sample sizes need to be performed to confirm the present findings.

P2752 Pacing "stress" electromechanical mapping:
detecting myocardial viability in SPECT
non-reversible perfusion defects

E.C. Perin', H.F. Dohmann 2 , G. silvat, R.S. Leiter, C.T. Mesquita 2 ,

A.L.S. Souza t , A.L. Feijo 2 , H.J. Dohmann 2 . ' texas heart institute, cardiology,
houston, United States of America; 2hospital pro-cardiaco, cardiology, Rio de
Janeiro, Brazil

Background: Upcoming studies using stem cells incorporate electromechan-
ical mapping (EMM) to guide local myocardial treatment. Therefore, EMM has
to accurately identify viable myocardium.Prior studies have shown good cor-
relation between EMM and SPECT perfusion imaging in identifying reversible
vs. non-reversible defects according to Unipolar Voltage (UniV) values. Non-
reversible defects however may retain significant residual tracer activity after
resting injection (viable) as opposed to very little residual activity (scar). Given
the above, we postulated that "stress" EMM technique could be useful to iden-
tify areas of viability with more precision than could previously be achieved with
resting maps.
Methods: EMM at rest and during atrial pacing at 85% of MPHR was per-
formed in 16 patients (pts) (256 segments) and matched to SPECT imaging
(99Tc-sestamibi).Both methods were displayed in a 16-segment bull's eye. A T-
test was used to compare means and SD of rest and paced UniV values within
each perfusion group and a comparative analysis between the four perfusion
groups regarding UniV values was performed by ANOVA in both rest and paced
states. A P< 0.05 was considered significant.
Results: The table shows values for UniV at rest and with atrial pacing accord-
ing to the results of the perfusion studies.

SPECT(No.Segments) Rest UniV (mV) Paced UniV (mV)

Normal(n=151) 17.9±5.1(a) 24.8±7.6(e)
Reversible(n=49) 16.3±4.5(b) 23.3±8.0(f)
Non-reversible Viable(n=26) 13.0±5.0(c) 22.1±9.0(9)
Non-reversible Scar(n=30) 10.5±3.0(d) 14.4±5.4(h)

P<0.05- T-test: a vs. a, b vs f, c vs. g, d vs h.ANOVA: a vs. c, a vs. d, b vs. d, h vs. e, h vs. f, h
vs. g.

Discussion: Pacing "stress" EMM describes a generalized increase in UniV
associated with atrial pacing. However, voltage values during stress cannot be
utilized to diagnose myocardial ischemia. Moreover, "stress" electromechani-
cal map is able to further identify viable myocardium in areas where a non-
reversible perfusion defect is present by SPECT imaging, which cannot be ac-
complished by resting maps. "Stress" EMM may play a role in the precise guid-
ance of direct myocardial injection therapies though future studies with larger
sample sizes need to be performed to confirm the present results.
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P2753 Does microbubble destruction influence the
assessment of contrast replenishment kinetics using
power pulse inversion imaging?

C. Veltmann 1  S. Lohmaier' , T. Schlosser', A. Ehlgen 1 , J. Schrickel 1 ,
J.O. Schwab', H. Becher 2 , K. Tiemann 1 . 1 University of Bonn, Cardiology,
Bonn, Germany; I University of Oxford, Cardiology, Oxford, United Kingdom

In contrast echocardiography microbubble replenishment kinetics (RKs) allow
the assessment of blood volume (parameter A) and mean microbubble veloc-
ity (parameter (3) using the exponential function f(t)=A`(1-exp(-j3*t)). The new
imaging technique Power Pulse Inversion (PPI) allows real-time imaging of
echocontrast agents, however, bubble destruction might occur even at lowest
emission power. We therefore assessed the impact of the emission power on
bubble destruction and on the fitting parameters using a hard- and a soft shell
echo-contrast agent. Methods: In a capillary flow phantom mimicking microcir-
culation, blood flow was varied from 10-45 ml/min which corresponded to flow
velocities between 2 and 9 mm/s. During constant infusion of Definity (BMS
Medical Imaging) and AF0150 (Alliance Pharmaceutical Corp.), real-time PPI
imaging (20Hz) was performed at variable emission power (MI = 0.09-0.39)
using an HDI 5000 (ATL). For both agents, bubble destruction was calculated
at all emission power levels. RKs following ultrasound-induced destruction of
microbubbles were assessed at the same emission powers. The parameters
A and 3 were calculated using the fitting function described above. Results: 1)
No significant bubble destruction was observed using Definity at Mls < 0.13
and AF0150 at Mls < 0.11. At higher emission powers, the PPI signal intensity
dropped significantly indicating the presence of bubble destruction (p < 0.001).
Higher degrees of bubble destruction were observed at lower flow velocities. 2)
Using Definity at Mls < 0.13 and AF0150 at Mls < 0.11 no significant differ-
ences were found for the slopes of the /f low and A*P/flow regression curves.
However, higher emission power levels caused a significant decrease of ab-
solute p values and of the slopes of the ji/flow and A*(3/flow regression curves
(p < 0.001). Conclusion: At low emission powers, PPI allows non-destructive
real-time imaging of Definity and AF0150 microbubbles. Bubble destruction at
higher emission power levels could cause 1) a decrease of PPI intensity re-
sulting in an underestimation of regional blood volume and 2) changes in the
3/flow relationship resulting in underestimation of regional flow velocity. - Thus,
to adequately assess absolute or relative changes in regional blood volume
and mean microbubble velocity, non-destructive real-time imaging might be a
prerequisite.

P2754 Systemic adenovirus-mediated gene transfer of
human GTP cyclohydrolase-1 increases liver, plasma
and aortic tetrahydrobiopterin levels in mice

N. Alp', S. Cal', I. Smith 2 , K. Channon' . 'Dept of Cardiovascular Medicine,
Oxford, United Kingdom; 2John Radcliffe Hospital, Department of
Biochemistry, Oxford, United Kingdom

Background Reduced NO bioavailability due to endothelial nitric oxide syn-
thase (eNOS) dysfunction is a feature of vascular disease. Tetrahydrobiopterin
(BH4) is a required co-factor for NO production by eNOS, but the relationship
between plasma and intracellular endothelial BH4 levels in the regulation of
eNOS function remains unclear. To investigate the utility of gene transfer to
increase BH4 levels in vivo, we aimed to augment plasma and vascular BH4
levels in mice by systemic gene transfer of human GTP cyclohydrolase-1 (GT-
PCH), the rate-limiting enzyme in BH4 biosynthesis.
Methods We constructed a recombinant adenovirus (Ad.GTPCH) encoding
human GTPCH cDNA linked to the HA epitope. 5x10 8 (+) 5x109 (++) or
5x1010 (+++) virus particles of Ad.GTPCH or Ad.GFP (control) were injected
into tail veins of 24 week old C57BI6 mice (n=3 per group). Organs were har-
vested for analysis after 5 days. Expression of recombinant GTPCH protein
was assessed by immunohistochemistry and Western blotting. BH4 levels were
measured using differential iodine oxidation and HPLC.
Results We observed high level recombinant GTPCH expression in liver 5
days after gene transfer. GTPCH gene transfer markedly increased BH4 levels
in liver, plasma and aorta compared to controls, in a dose-dependent fashion
(Figure).

Conclusion Systemic adenovirus-mediated gene transfer of GTPCH in mice
is a promising in vivo model to investigate modulation of eNOS dysfunction by
systemically increased BH4 in vascular disease.

P2755 Assessment of circumferential-radial shear strains in
normal and ischaemic myocardium based on
ultrasonic strain/strain rate imaging

J. Separovic Hanzevacki, P. Claus, L. Herbots, J. D'Hooge, F. Rademakers,
M.C. Herregods, B. Bijnens, G.R. Sutherland. University Hospital
Gasthuisberg, Cardiology Department, Leuven, Belgium

Background: Until now ultrasonic strain(S) and strain rate(SR) estimates have
measured one-dimensional strain (either radial or longitudinal) to quantify re-
gional myocardial deformation. However, to quantify three-dimensional defor-
mation one needs to resolve the complete strain tensor, including shear strains,
as the latter describe torsion and local twisting/untwisting. Shear deforma-
tion develops gradually during systole but is a dominant and very fast event
in the opposite direction during isovolumic relaxation (IVR). In magnetic res-
onance tagging (MR) studies circumferential-radial shear strain has already
been shown to be of clinical relevance in patients with aortic stenosis.
Study Aims: To determine if circumferential-radial shear strain (CRSS) could
be measured during the isovolumic relaxation period by a modification of the
ultrasonic SR/S technique.
Methods: High frame rate (>200 f.p. ․)/Color Doppler Myocardial velocity data
sets (parasternal short axis view at a midpapillary muscle level) were acquired
in 11 young normals and in 6 patients with regional ischemic septal hypokine-
sia. CRSS rates (CRS SR) were extracted off-line using custom-made software
and were estimated as the lateral gradient of the axial velocity. CRSS was ob-
tained as a temporal integral of the CRS SR. The CRSS describes the epi- to
endocardial torsion. For statistical analysis the non-parametric Mann-Whitney
test was used.
Results: From 34 acquired segments, 3 (8%) were rejected from analysis due
to low signal-to-noise ratio. In normals during IVR the maximal CRS SR value
for the septum was 0.553±0.20 1/s and for lateral wall was -0.723±0.45 1/s.
CRSS in IVR was -2.79±1.0% in the lateral wall and 2.98±1.7% in the septum.
These values corelate well with the normal CRSS values previously obtained
by MR. In patients all measured values were significantly lower both in septum
(maximal CRSSR: 0.148±0.11/s**; CRSS: 0.7±0.1%*) and in the lateral wall
(maximal CRSSR: -0.307±0.28 1/s**; CRSS: 1.15±1.02*) compare to normals,
*p<0.02,**p<0.01.
Conclusions: In conclusion, CRSS can be calculated from a high temporal res-
olution CDMI velocity data set. Initial clinical findings have shown this technige
can identify and quantify normal segmental values and can quantify abnormal
regional CRSS related to segmental disease.
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P2756 Molecular mechanisms of short-term electrical
remodelling in a rabbit model of rapid atrial pacing

RE Bosch 1 , C. Scherer 2 , S. Woehrl 1 , N. Rueb 1 , R. Laszlo', L. Seipel
K. Steinmeyer 2 , V. Kuehlkamp 1 . ' University of Tuebingen, Department of
Cardiology, Tuebingen, Germany; 2Aventis Pharma Germany GmbH, DG
Cardiovascular, Frankfurt, Germany

Studies in experimental models have demonstrated that electrical remodeling in
chronic rapid atrial pacing reduces L-type Cat* currents (ICa,L) and transient
outward K* currents (Ito) by transcriptional downregulation of the underlying
ionic channels. Similar observations were made in patients with chronic atrial
fibrillation. However, electrical remodeling starts early after the onset of rapid
atrial rates. We have previously shown that ICa,L and Ito are decreased within
the first hours after the onset of rapid atrial rates. In this study, we present the
molecular mechanisms underlying early current changes.
Methods: Rapid (600ppm) right atrial pacing was performed via a transve-
nously implanted right atrial lead in female New Zealand rabbits. The ani-
mals were divided into 5 groups (sham(PO), 6h(P6), 12h(P12), 24h(P24), and
96h(P96) pacing, n=5 for each. mRNA measurements of L-type Cat* chan-
nel alphal,alpha2delta, CaB2a,CaB2b, CaB2c and of Kv4.3, Kv4.2, Kv1.4 and
KChiP2 mRNA were done by one step RT-PCR in right atrial specimen.
Results: The reduction in ICa,L was paralleled by a downregulation of mRNA
expression of the alphas subunit of the L-type Caz+ channel and of the auxiliary
subunits CaB2a, CaB2b and CaB3, respectively. alpha2delta mRNA expres-
sion was unchanged. Ito changes were also paralleled by a decrease in Kv4.3
mRNA expression. KChiP2 expression was only mildly reduced at 24 and 96h.
Kv4.2 and Kv1.4 mRNAs were not affected by rapid atrial pacing.

P2758 First experience with circumferential pulmonary vein
ablation using a laser energy balloon catheter

W.W. Su, S.B. Johnson, D.L. Packer on behalf of Mayo Clinic. Rochester,
United States of America

Background: Electrical isolation of pulmonary veins (PV) is crucial to treating
atrial fibrillation. Creating bi-directional block of the PV with circumferential le-
sions at the ostium has been difficult to achieve with radiofrequency energy.
Laser energy ablation has been shown to be effective in creating atrial lesions,
but the duration of energy application with laser ablation is not clear.
Methods: To determine the time-dependence of laser balloon catheter ablation
in creating conduction block at the PV ostium, 32 PVs were ablated in 20 dogs
under intracardiac ultrasound and fluoroscopy guidance. 3.1 to 5.4 watts/cm
of laser energy were delivered for 120-600 seconds. Efficacy was established
acutely as the presence of entrance and exit block in the PV during mapping
with a multi-polar catheter positioned across the PV sleeve.
Results: Average laser energy of 4.0 watts/cm at 3.8 ± 2.0 minutes (range
from 2 to 10 minutes) was delivered. Entrance block was achieved in 28% (n=9)
of lesions after the first energy delivery, in 63% (n=20) after 240 seconds, and
80% (n=26) after 360 seconds. Exit block was achieved in 25% (n=8) of PVs af-
ter one energy delivery of 120 seconds, 47% (n=15) after two, and 56% (n=18)
after three.

Rapid ion channel remodeling.

Conclusions: The early changes of ICa,L and of Ito are paralleled by a re-
duced mRNA expression of the underlying channel alpha and beta-subunits.
The mechanism of reduced currents appears to be a transcriptional downregu-
lation of underlying ion channels even in early stages of electrical remodeling.

PULMONARY VEIN ABLATION IN ATRIAL FIBRILLATION

P2757 Collateral damage from circumferential laser energy
ablation of pulmonary veins

W.W. Su, S.B. Johnson, D.L. Packer on behalf of Mayo Clinic. Rochester,
United States of America

Background: Laser energy applied circumferentially at the pulmonary vein os-
tium is an effective technique for isolation of pulmonary vein from the left atrium.
However, the collateral damage profile is unclear.
Method: To determine the collateral damages associated with circumferential
laser energy application at the pulmonary vein ostium, 24 pulmonary veins
were ablated in 9 dogs. Laser energy was delivered at 3.5 watt/cm to 5.4
watt/cm (average= 4.3) for 120 to 600 seconds (average= 225 seconds). Pul-
monary vein and neighboring tissue were examined for acute lung burns, col-
lateral vascular burns, and other tissue injury.
Results: Lung burns were noted in 4 (17%) of 24 pulmonary vein ablation: 8
energy deliveries at left superior pulmonary vein resulted in no left upper lobe
lung burn. 6 energy deliveries at left inferior pulmonary vein resulted in 1 left
lower lobe hilar lung burn. 9 deliveries at right superior pulmonary vein resulted
in 3 right upper lobe hilar lung burns, and 1 delivery at right inferior pulmonary
vein resulted in 1 right lower lobe hilar lung burn. No evidence of pulmonary
artery, aorta, pericardial, or superior vena cava injury was seen.
Conclusion: Minimal collateral damages were observed with laser energy ap-
plication at the pulmonary vein ostium. This may support the safety profile for
the use of circumferential laser energy ablation in pulmonary vein ablation.

Block time table.

Conclusions: Laser energy is an effective energy source to produce conduc-
tion block in PVs. However, energy deliveries of two to three minutes may be
required.

P2759 Complications and pulmonary vein angiograms after
pulmonary vein ablation

C. Mewis, B. Eigenberger, R.F. Bosch, K. Kettering, L. Seipel, V. Kuhlkamp.
Medizinische Klinik 111, Cardiology Dept., Tubingen, Germany

Pulmonary vein ablation is a new method to treat atrial fibrillation. Therefore its
complications in the acute setting are not fully known. We analysed all com-
plications which occurred during the initial hospital stay and one week later
after pulmonary vein ablation. In addition we analysed all pulmonary vein an-
giograms, which were performed before and after ablation of each pulmonary
vein. In 76 patients 84 PV-ablations were performed (age 58±8 years). In
174 PVs it was performed either a focal ablation (n=32) or a complete PV-
isolation using a circumferential mapping catheter (n=132). Results: In patients
with focal PV-ablations we found 7 severe PV-stenosis, and 14 non-severe
(<50%) PV-stensosis. In the patient group with PV-isolations one total PV-
occlusion occurred, which was dilated successfully during the same proce-
dure. 62% of all ablated PVs showed non-severe stenosis (20-30%). The oc-
currence of PV-stenosis was dependent on the number of radiofrequency ap-
plications (p=0.002) and independent of the PV-localization (p=0.3). 6 patients
complained during the following days of severe chest pain lasting from 2 hours
to 3 days. None of these patients showed PV-stenosis in the angiograms. One
patients suffered from severe singultus, which was refractory to any therapy
for weeks. None patient reported about PV-stenosis related symptoms. Con-
clusion: PV-ablation is correlated with significant morphological changes of the
pulmonary vein. Focal ablations within the vein are high risk ablations for se-
vere PV-stenosis. In the majority of the patients PV-isolations led to non-severe
PV-stenosis. Hence ostial PV-isolation without ablating within the vein is not
feasible in 62% of the patients. Long term effects of such complications might
occur in these patients. Therefore a meticulous follow-up is warranted in all
patients with PV-ablations in order to detect late PV-stenosis.
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P2760 Reasons for relapse of atrial fibrillation after
successful pulmonary vein isolation

S. Ernst, F Ouyang, M. Goya, K. Menke, M. Hoffmann-Riem, T. Vogtmann,
M. Antz, K.H. Kuck. AK St. Georg, II. Med. Abteilung, Hamburg, Germany

Trigger elimination by pulmonary vein (PV) isolation has been proposed to cure
drug-refractory atrial fibrillation (AF) with varying success. Reasons for arrhyth-
mia recurrence might include re-conduction or new atrial triggers.
Methods: A total of 158 pts (36 f, mean age 56 ± 10 years) underwent pul-
monary vein isolation (125 pts with intermittent AF) for the treatment of atrial
fibrillation (mean duration 7.8 ± 6.5 years) after drug-refractoriness to a median
of 3 antiarrhythmic medications. After double transseptal puncture, PV isolation
was performed in each PV that exhibited a typical spike potential by focal in-
terruption of the conducting myocardial fibres using radiofrequency application
(max. 30 W, 50° C over max 180 sec). Loss of the PV spike was demonstrated
as endpoint of catheter ablation in each pt at the procedure end.
Results: A mean number of 22.6 ± 10.9 RF applications were used to achieve
PV isolation (right upper PV (RUPV) 7.4 ± 5.2, left upper PV (LUPV) 7.9 ± 5.5,
left inferior PV (LIPV) 5.7 ± 3.8, right inferior PV(RIPV) 4.8 ± 3.9), which took in
mean 306 ± 98 min (42 ± 17.8 min of fluoroscopy). In all pts the LUPV and the
RUPV were targeted, in 85% the LIPV and in 42% the RIPV. During follow-up
after the initial procedure, 54% (86/158 pts) had a recurrence of AF. A total of
34 of these pts underwent a second ablation procedure. In all pts, re-conduction
of at least one previously isolated PV was demonstrated, either inside the PV
or by persisting spike potentials at the PV ostium, that were then subsequently
ablated (mean number of RF 17.7 ± 9.9, mean duration 303 ± 87,4 min, mean
fluoroscopy 38.7 ± 15.9 min.). Subsequently, follow-up resulted in 65% (22/34)
of these pts in stable SR.
Conclusion: In all our patients, who previously underwent a successful pul-
monary vein isolation procedure, at least one spike potential inside or in close
proximity to the pulmonary vein ostium could be demonstrated during the re-
peat procedure. This underlines the importance of permanent interruption of
myocardial fibres and a truly ostial placement of lesions.

P2761 Does the number of disconnected pulmonary veins
affect long-term outcome after catheter ablation of
atrial fibrillation?

M. Casella 1 , N. Trevisi z, P. Della Bella 1 , C. Tondo 1 , M. Berti 1 . ' Centro
Cardiologico, Laboratory of Electrophysiology, Milan, Italy; 2Centro
Cardiologico Monzino, Institute of Cardiology, Milan, Italy

Backgrounds. The pulmonary veins (PVs) are frequent sources of ectopic beats
triggering atrial fibrillation (AF) and therefore electrical disconnection is re-
garded as the procedure of choice for AF catheter ablation (RFCA). Whether
the number of disconnected PVs affects long-term outcome is unknown.
Methods: 70 patients (pts)(57% males, mean age 49 ± 7 years) with idiopathic
AF resistant to at least 2 antiarrhythmic drugs (AADs) (including amiodarone
and class Ic drugs), were evaluated.56 pts (80%) had paroxysmal AF (pAF)(at
least 1 episode/week), and 14 pts (20%) had persistent AF. In all pts PVdiscon-
nection guided by PV angiogram and PV ostium mapping by means of circum-
ferential catheter was performed during sinus rhythm or distal coronary sinus
pacing.After procedure pAF pts were discharged without AADs if complete PV
disconnection was achieved, or with flecainide if one or more PVs could not be
disconnected; amiodarone was maintained in all pts with previuos persistent
AF. The furhter follow-up consisted of monthly clinical evaluation and 24 hours
Holter recording at 1,3,6 and 12 months (mts).
Results: Complete disconnection of all PVs was achieved in 44 (63%) pts and
in a greater proportion of pAF pts (38, 67.9%) than persistent AF pts (6, 42.9%;
p: 0.08). One ore more PVs could not be disconnected in 26 pts (37%). Ac-
tuarial arrhythmia free cumulative survival was significantly better in pts after
disconnection pf all PVs than in those with incomplete disconnection of some
PVs (3-, 6-, 12-mts cumulative arrhythmia free survival: 89%, 85%, 75% versus
40%, 35%, 35%; Logrank: P<0.0001). Arrhythmia pattern (paroxysmal versus
persistent) did not affect long term outcome after complete PV disconnection.
Conclusions: Short and long term outcome is significanly better in pts with
complete disconnection of all PVs. In view of this results, complete disconnec-
tion of all PVs should be regarded as the endpoint of AF RFCA. Failure to obtain
this endpoint should call for a repeat procedure within the same hospitalization

P2762 Comparison of long-term outcome of focal ablation
versus pulmonary veins disconnection

N. Trevisi 1 , M. Casella 2 , P. Della Bella 1 , C. Tondo 2 , S. Rival, G. De
Martino', G. Fassini 2 , F. Giraldi 2 . 'Centro Cardiologico Monzino, Institute of
Cardiology, Milan, Italy; 2 Centro Cardiologico, Laboratory of Electrophysiology,
Milan, Italy; 3Policlinico A. Gemelli, Department of Cardiology, Rome, Italy

Pulmonary veins (PVs) ostium electrical disconnection have been introduced
as an alternative approach to ablation of atrial fibrillation (AF) trigger foci in
PVs. Aim of this study was to compare the efficacy of these approaches in
preventing AF recurrences.
Methods. 110 patients (pts) (61% males, mean age 51±8 years)with lone AF
refractory to antiarrhythmic drugs (AADs) were retrospectively evaluated. 93
pts (84.5%)had paroxysmal AF and 17 pts (15.5%) persistent AF.
40 pts (36.4%)underwent focal ablation. Frequent spontaneous ectopies were
present during the procedure in 22/40 pts (55%); in the remaining 18 pts without
spontaneous ectopies, ablation was perfomed by abolition of the electrogram
of the "presumably guilty" PV. Multiple foci were localized in 22/40 pts (55%).
Mean number of procedure/pt was 1.8±0.6 (range 1-4)and 36 pts (90%) re-
quired at least 2 procedure to prevent AF recurrences.
Electrical disconnection of all PVs was attempted in 70 pts. Complete discon-
nection of all PVs was achieved in 44 pts (63%), while 1 or more PV were not
disconnected in 26 pts (37%). Actuarial arrhythmia free survival analysis re-
vealed better outcome in pts in whom successful disconnection of all PV was
achieved (cumulative 3-, 6-, 12 months arrhythmia free survival: 89%, 85%,
75%) than in those that underwent focal ablation either guided by spontaneous
ectopies (cumulative 3-, 6-, 12 months arrhythmia free survival: 55%, 52%,
44%)or guided by PV potential abolition (cumulative 3-, 6-, 12 months arrhyth-
mia free survival: 62%, 42%, 20%)(Logrank p<0.0003).There was no signifi-
cant difference in AF recurrence rate among failed PV disconnection pts (cu-
mulative 3-, 6-, 12 months arrhythmia free survival: 40%, 35%, 35%) and PV
focal ablation patients.
Conclusions: Due to the frequent presence of multiple foci in more PVs and
the inconsistence of spontaneous ectopies in many istances, long term results
are significanly better after PV disconnection -provided that all PVs are suc-
cessfully disconnected- than after focal ablation.

P2763 Electrical pulmonary vein disconnection with
multipolar mapping technique: differences of left and
right superior pulmonary vein

T. Korte, M. Niehaus, M. de Sousa, J. Tebbenjohanns. Medical School
Hannover, Cardiology Dpt., Hannover, Germany

Background: Most of the triggers initiating focal AF are located in the left and
right superior pulmonary vein (LSPV, RSPV). The extent of ostial ablation nec-
essary to electrically disconnect the pulmonary-vein-left-atrial (PV-LA)- exten-
sion, which is limited by the variable anatomy and the risk of PV stenosis, has
not been analyzed comparing LSPV and RSPV.
Methods: 20 Pt (age: 55±2 years, 9f) with focal AF, no structural heart disease
and an LA < 40mm were included in the study. RF ablation (max. 50°C, 30
Watts) of the arrhythmogenic PVs was performed as proximal as possible, tar-
geting the PV perimeter on the basis of bipoles from a circular mapping catheter
(Lasso) showing the earliest activation during SR or pacing from the CS. The
ablation catheter was positioned crespondingIy on fluoroscopy. Endpoint was
the elimination of all PV-LA-extensions.
Results: In the LSPV, PV-spikes were found in 20/20 patients with 1 PV-LA-
extension in 12 Pt, 2 in 4 Pt: and 3 in 4 Pt. Complete isolation was performed
in 18/20 Pt (90%) with 9.6±4.1 RF applications and a cumulative RF duration
of 7.2±3.2 min. In the RSPV, PV-spikes were found in 17/20 Pt with 1 PV-LA-
extension in 16 Pt and 2 in 1 Pt. Complete isolation was performed in 17/17
Pt (100%) with 5.9±3.7 RF applications (p<.05 vs LSPV) and a cumulative RF
duration of 5.2±3 min. In 1/20 Pt (5%) a 30% stenosis of both the LSPV and
RSPV ostium was found after ablation.
Conclusions: RF ablation for electrical disconnection of the LSPV is more
complex compared to the RSPV due to more PV-LA-extensions and needs a
significantly higher number RF applications. In this study this did not result in
an increase of acute stenosis of the LSPV.
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P2764 Long-term follow-up in patients with refractory atrial
fibrillation after pulmonary vein ablation using
radiofrequency energy

T. Arentz 1, N. Jander 2 , J. von Rosenthal', T. Blum', G. Burkle',
R. FOrmaier 3 , D. Kalusche 1 . 1 Herzzentrum, Abt. Interventionelle Kardiologie
2, Bad Krozingen, Germany; 2Herzzentrum, Echokardiographie, Bad
Krozingen, Germany,. 3 lnstitut fur diagnostische Radio/ogle, Freiburg,
Germany

Pulmonary vein (PV) ablation offers the potential for cure in selected patients
(Pts) with paroxysmal atrial fibrillation (AF). However, results of long-term follow
up are currently scarce.
Methods: Between 1996 and 1999, 55 patients (mean age 54 ± 10 years, 38
male) underwent radiofrequency energy catheter (max. 50°C, 30-35 W) abla-
tion of PV foci, or ostial isolation of arrhythmogenic PVs. All Pts had refractory
and highly symptomatic AF (paroxysmal n = 44, persistent n = 11). 47 Pts un-
derwent a follow up exam with Holter, transesophageal echo-doppler and angio
MRI.
Results: 12 of the 47 Pts underwent a focal PV trigger ablation (18 PVs), 37 Pts
underwent ostial PV isolation procedure (70 PVs). Mean number of procedures
per Pts was 1.6. Early recurrence of AF was noted in 48%. Acute complication:
pericardial tamponade in 3, acute PV stenosis in 4. Mean follow up was 24 ±
10 months (range 12-55), 50% of Pts are in sinus rhythm without antiarrhythmic
drugs, 31% of Pts are taking antiarrhythmic drugs and experience a clinically
important improvement. 19% of Pts are without change in symptoms. 16 of 47
Pts studied in f/u (11 with ostial pulmonary vein isolation procedure) showed
a significant pulmonary vein stenosis: 3 pts had a complete occlusion of one
PV, 13 pts 18 PV stenosis, of which 3 progressed to complete occlusions. Pro-
cedure characteristics (distal or ostial ablation site, No of RF pulses, max. and
total power, max. temperature) did not predict PV stenosis. 4 of the 16 patients
with a PV stenosis had complained of dyspnea at moderate exertion.
Conclusion: In our patient group, the risk of potential significant pulmonary
vein stenosis is 34%, a significant progression of a PV Stenosis to a complete
occlusion was noted 3 times. These results need to be considered when rec-
ommending pulmonary vein ablation therapy for atrial fibrillation.

P2765 Pulmonary vein stenoses after ostial radiofrequency
catheter ablation. Incidence and time course

T. Dill', T. Neumann', O. Ekinci 1 , J. Sperzel 1 , G. Bachmann 2 ,

H.-F. Pitschner 1 . 'Kerckhoff-Clinic, Department of Cardiology, Bad Nauheim,
Germany; 2Kerckhoff-Clinic, Department of Radiology, Bad Nauheim,
Germany

Introduction: The segmental radiofrequency catheter ablation (RFCA) for
electric isolation of atrial myofibrils crossing into the pulmonary veins (PV) in
patients with paroxysmal atrial fibrillation is promising. However, the tempo-
ral course of the development of potential PV-stenoses and occlusions is not
investigated in consecutive patients undergoing ablation. Methods: Fifty-four
patients were treated at 175 PV by RFCA. The minimal PV diameter (DR) was
measured ostially and 2 cm post ostially 1 day prior to-, 1 day after- and 3
months after RFCA by magnetic resonance imaging with contrast-enhanced
3D angiography (MRA).
Results: The correlation of diameters of 44 untreated PV by using a standard
X-ray angiography resulted in r=0.93 compared to MRA. One day after RFCA,
26/175 PV (15%) had a reduction of DR, 10 of them >30% DR compared to
baseline. After 3 months another 12 PV with normal diameters at day 1 showed
a DR, and 6 PV with a DR on day 1 demonstrated a progression. Maximum DR
observed was 75%. A regression of initial DR was seen in 8 PV - all in PV
with an initial DR < 30%. All measured DR of >30% were characterized by a
cumulative radiofrequency current delivery at one ostium of > 25000 joules. All
patients showing DR were clinically free of symptoms, e.g. pulmonary hyper-
tension.
Conclusion: Observed DR of >30% correlates to the amount of applied ra-
diofrequency energy. Initial DR that disappears after 3 months could be caused
by acute edema or intramural bleeding. The results indicate that the induction
of a chronic progressive inflammatory process with the development of higher
graded PV stenoses and the risk of total occlusion is possible. A long-term non-
invasive follow up in this group of patients appears to be imperatively indicated.

P2766 Quality of life in patients with paroxysmal atrial
fibrillation after pulmonary vein isolation

A. Berkowitsch, T. Neumann, K. Kurzidim, G. Siemon, J. Sperzel,
H-F. Pitschner. Kerckhoff-Clinic, Cardiology Dept., Bad Nauheim, Germany

Previous studies have shown that pulmonary vein isolation or segmental abla-
tion (PRFA) in patients with paroxysmal atrial fibrillation (PAF) improved suc-
cess rate compared to right atrial procedures. However there is no information
on quality of life (QoL) after PRFA. The aim of the study was to evaluate QoL
of in these patients before and after PRFA.
Fifty six consecutive patients with symptomatic PAF (37 male, mean age:
58 ±10 years) refractory to > 3 antiarrhythmic drugs were enrolled in the
prospective study at our institution. The QoL was measured using generic SF-
36 scale(BP-Bodily Pain; GH-General Health; MH-Mental Health; PF-Physical
functioning; RE-Role-Emotional; RP-Role-Physical; SF-Social Functioning; VT-
Vitality) and Symptom Checklist Severity (SCS) scale. The questionnaires were
administered before the procedure and during follow- up at 3,6 and 12 months.
The scores for patients with clinical success and with PAF recurrence were
separately analyzed using ANOVA to discern QoL over time. The differences
were considered as significant by error probability p<.05.
With the exception of BP scores, all subscales of the SF-36 and SCS were
significantly improved after PRFA in 35 pts. without PAF recurrence (see figure,
the graphs represent means of scores). In 21 pts. with PAF recurrence an im-
provement was also found in 7 SF-36 subscales and in SCS. Only in BP scores
no significant improvement could be detected.

QoL at baseline and follow-up.

We conclude that PRFA significantly improved QoL in our patients with PAF by
reducing arrhythmia related symptoms. Patients with recurrence of PAF also
had a benefit in QoL and a significant reduction of SCS although to a lesser
extend.

P2767 Analysis of farfield atrial components in left inferior
pulmonary vein electrograms

D. Shah', M. Haissaguerre 1 , P. Jais 2 , M. Hocini 1 , L. Macle 2 , K.J. Choi 2 ,

H. Sunthorn' . 1 Cantonal Hospital, Cardiology, Geneva, Switzerland, 2Hopital
Haut Leveque, Electrophysiologie, Pessac, France

Pulmonary vein (PV) disconnection requires distinction of extravenous electro-
gram components from pulmonary venous myocardial potentials. Farfield ex-
travenous components recorded in the left inferior PV (LIPV) have not been
studied though their recognition is essential to avoid unnecessary ablation.
Methods: 20 patients (19M, 53±12yrs) undergoing catheter ablation for AF
were studied. LIPV recordings were obtained with a circular decapolar catheter
before and after ablation and during sinus rhythm as well as coronary sinus
(proximal and distal) and left atrial appendage pacing. Selective LAA angiogra-
phy was performed in 2 views with the circular catheter in the LIPV RF ablation
was performed at PV ostia guided by earliest circumferential activation to elim-
inate PV arrhythmias and abolish or dissociate all distal PV potentials.
Results: Single potentials or closely separated double potentials (29±8 ms in 6
patients) were recorded in sinus rhythm while during pacing, double potentials
were recorded in 17. The larger, sharper second potential was activated radially
from the input into the vein where it fused with the first potential. LAA pacing
captured the first potential with a longer activation time (47±22ms vs 21±10ms,
p<0.05) compared to distal CS pacing. Distal and proximal CS pacing did not
differ significantly (27±11 vs 21±10 ms). Larger amplitude and sharper activa-
tion of the anterior LA below the LAA or close to the bottom of the LIPV ostium
coincided with the first potential. Stimulation from this site made the first po-
tential disappear by incorporating it within the artifact. No atrial activation was
found coinciding with the second potential which was selectively eliminated by
ablation. Angiography showed that the LAA was more than 15mm away from
the LIPV in both views in 19/20, as a result, the low LA below the LAA was
closest to the electrodes of the decapolar catheter.
Conclusions: Electrical activity originating from the low LA below the LAA and
surrounding the ostium can be recorded in 92% of LIPVs. PV potentials can be
reliably distinguished by pacing manoeuvers.
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P2768 Atrial electrogram components recorded in the right
superior pulmonary vein

D. Shah 1 , P. Jais 1 , M. Haissaguerre 2 , M. Hocini 1 , K.J. Choi 2 , L. Macle 2 ,

H. Sunthorn 2 . 'Cantonal Hospital, Cardiology, Geneva, Switzerland; 2Hopital
Haut Leveque, Electrophysiologie, Pessac, France

Pulmonary vein (PV) isolation is probably the most effective curative treat-
ment for paroxysmal atrial fibrillation. Successful catheter ablation is dependent
on recognising venous myocardial components within complex electrograms
which include both right and left atrial contributions.
Methods: 20 patients (12M, 30±13yrs) without structural heart disease un-
dergoing catheter ablation were studied. Right superior PV (RSPV), superior
vena cava (SVC), complete left and limited right atrial (LA, RA) 3-D activation
mapping (Biosense) was performed during sinus rhythm and right atrial pacing,
and local activation assigned to the maximum negative dv/dt of simultaneous
bipolar and unipolar electrograms.
Results: In sinus rhythm, both the RSPV and SVC were activated from proxi-
mal to distal. Double or triple component electrograms were recorded from the
anterior RSPV in 18/20 patients, with their separation increasing distally within
the PV (from 12±5 proximally to 51±23ms). The initial component of double or
triple component electrograms coincided with the surface ECG P wave onset
and preceded earliest left atrial septal activation. Its origin was confirmed by
recording higher amplitude and sharper electrograms with identical timing from
the adjacent SVC. Later sharper components coincided with activation of the
high interatrial septum, with progressive delay distally within the vein accentu-
ated by local slow conduction (CV<0.5m/s) observed in 13 patients inside or at
the PV os. No significant change was observed in the configuration of complex
RSPV potentials during pacing from the low lateral right atrium.
Conclusion: Sequential activation of the SVC, high septal LA, and the RSPV
combine to produce complex multicomponent electrograms in the RSPV The
initial component represents far field SVC activation, while later components
represent activation at the RSPV - LA junction and within the RSPV. Low RA
pacing does not change RSPV activation significantly.

P2769 Voltage atrial map analysis to predict atrial fibrillation
recurrence in patients undergoing circumferential
pulmonary vein ablation

C. Pappone, S. Rosanio, G. Augello, A. Pappone, C. De Asmundis, S. Gulletta,
S. Nardi, G. Vicedomini. San Raffaele University Hospital,
Cardiology/Arrhythmology, Milan, Italy

Background: The safety and efficacy of circumferential radiotrequency (RF)
ablation around pulmonary vein (PV) ostia to treat atrial fibrillation (AF) has re-
cently been demonstrated. Identifying factors affecting its success could give
insight into the mechanism and aid patient selection. Methods: Between June
1999 and July 2001, 648 patients with resistant paroxysmal (n=419) or perma-
nent (n=229) AF (79% M, age 59±9 years, AF duration 7±2.5 years; 59% with
structural heart disease) underwent circumferential PV ablation using CARTO.
Patients were followed-up with serial visits, Holter recordings, transthoracic
and transesophageal echocardiography. Results: After 18±6 months, 356 pa-
tients with paroxysmal AF (85%) and 172 with permanent AF (75%) were
AF-free without antiarrhythmic drugs. Among clinical, procedural, echocardio-
graphic and electrophysiological variables examined, significant univariate pre-
dictors associated with AF recurrence comprised either pre-RF variables (ie,
age>65, left atrial diameter >45mm and bipolar signal amplitude around PV
ostia <0.5mV) or post-RF ones (le, low-voltage [<0.1my] PV encircled area
<15% of left atrial map surface). By multivariate analysis, independent predic-
tors of a higher likelihood of sinus rhythm restoration were post-RF amount
of low-voltage encircled area (odds ratio [OR] adjusted for other variables
in model, 3.08; 95% confidence interval [Cl), 1.66 to 5.72) and pre-RF low-
amplitude electrical activity surrounding PV ostia (adjusted OR, 2.86; 95%CI,
1.92 to 4.27). Conclusion: Quantitative voltage map analysis is useful to stratify
the risk of AF recurrence after circumferential PV ablation. Measurement of PV
ostial electrograms amplitude provides incremental information, as a low "elec-
trical power" in this region appears to identify individuals at risk of recurrence
before ablation is performed. These results are clinically relevant as they should
be considered in selecting patients for ablation and planning post-procedural
management.

P2770 Atrial electroanatomic remodelling time course after
circumferential pulmonary vein ablation for atrial
fibrillation: is it related to recurrence?

C. Pappone, S. Rosanio, G. Augello, C. Dicandia, A. Pappone, E. Ficarra,
A. Pisani, G. Vicedomini. San Raffaele University Hospital,
Cardiology/Arrhythmology, Milan, Italy

Background: Circumferential radiofrequency (RF) ablation of pulmonary vein
(PV) ostia has evolved as a potential curative therapy for atrial fibrillation (AF).
However, few follow-up data are available on left atrial (LA) electroanatomical
remodeling induced by this technique. This prospective study investigated the
relation between AF recurrence and serial LA electroanatomical changes after
ablation, using LA voltage map analysis (VMA) and transthoracic echocardio-
graphy (TTE). Methods: 135 consecutive pts with resistant paroxysmal (n=81)
or permanent (n=54) AF (67% M; age 60±19 yrs; AF duration 6±2 yrs; 49%
with structural heart disease) underwent circumferential PV ablation guided by
CARTO. Pts were followed-up with serial visits and Holter recordings. LA VMA
and TTE were performed at 3, 6, and 12 months. Results: After 13±2 months,
108 pts (80%) were AF-free without antiarrhythmics. Pts with and without re-
currence did not differ in age, AF duration, prevalence of heart disease, and
proportion of PVs with complete lesions (bipolar voltage <0.1mV inside the
encircled area). Pts without recurrence showed a larger early post-RF low-
voltage area, in % of total LA map surface (31±11% vs 21±9%, P<0.001),
predominantly due to a greater extent of low-amplitude (<0.1 mV) area outside
the lesions (P<0.01). During follow-up, in all pts without recurrence the extent
of low-voltage area either inside or outside the lesions didn't vary whereas a
significant LA size reduction and improvement in its transport function was de-
tected. In contrast, pts with recurrent AF showed a significant and progressive
decrease in the extent of low-voltage area involving only the region outside the
lesion with not significant changes in LA size and contraction versus pre-RF.
Conclusion: Ablation, when effective, results in a profound LA electroanatomi-
cal remodeling involving, to some extent, the LA posterior wall to the point that
the substrate for AF is no longer present. The phenomenon of voltage ampli-
tude recovery outside the circular line appears to be a key factor for recurrence.
Why and how it occurs remains to be clarified.

P2771 Pulmonary vein fibrillation and dissociated activity
inside disconnected pulmonary veins

T. Risius, C. Weiss, R. Ventura, T. Rostock, T. Meinertz, S. Willems. University
Hospital Hamburg-Eppendorf, Dept. of Cardiology, Hamburg, Germany

Paroxysmal atrial fibrillation (PAF) is predominantly triggered by focal ectopies
located within the pulmonary veins (PV). Although isolation of arrhythmogenic
PV has been introduced as a curative treatment the exact underlying mecha-
nism of PAF initiation has not been completely elucidated. The present study
sought to investigate the electrophysiological properties of isolated PV follow-
ing successful radiofrequency (RFC) catheter ablation.
Methods: Thirty consecutive patients (55±9 years) with recurrent PAF refrac-
tory to antiarrhythmic drug treatment were prospectively included. RFC abla-
tion supported by the electroanatomical mapping CARTO (n=21) or conven-
tional approach (n=9) targeted a total number of 52 PV. RFC was applied at
the ostial region (max. power 30 W, 50°C). Complete abolition of specific PV
potentials were considered as successful ablation. Following functional isola-
tion (FI) the incidence of dissociatepulmonary vein activity and its response
to Orciprenalin (Orc, 5mg in 500,n1) NaCI) was analyzed.
Results: PV conduction was abolished with a mean of 10.6±6.4 RFC applica-
tions in 49 out of 52 potentially arrhythmogenic PVs (94%). After ablation slow
dissociated autonomic activity with a baseline rate of 20±7/min was found in
6 PVs of 6 patients (RSPV:n=2, LSPV:n=1, LIPV:n=1, common left PV:n=2).
PV-activity increased to 26±9/min during infusion of Orc. After Fl sustained or
non sustained local fibrillation was recorded within two common left sided PV
with preceding autonomic activity. In one patient PV fibrillation occurred during
Orc-infusion following a repetetive response to a dissociated automatic rhythm
with increasing destabilization and duration. The second patient showed PV fib-
rillation immediately after the occurrence of PV automaticity. After successful
ablation PV-pacing showed no evidence for local capture in all but both patients
with common PV and local PV fibrillation.
Conclusions: Slow dissociated automatic rhythms within disconnected pul-
monary veins are a phenomenon occurring in about 12% of isolated PV. The
unique anatomic substrate of common left PVs seems to predispose to the oc-
currence of local fibrillation. The initiation pattern of fibrillation within isolated
PV demonstrates a possible contribution of multiple factors to the onset and
sustenance of PAF.
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P2772 Surface electrocardiogram-based T wave subtraction
combined with PV pacemapping for the prediction of
pulmonary vein ectopy source

D. Shah, K.J. Choi 2 , L. Macle 2 , P. Jais 2 , M. Hocini 2 , M. Haissaguerre 2 ,

S. Yang 3 , D. Macadam 3 . 'Cantonal Hospital, Cardiology, Geneva,
Switzerland; 2Hopital Haut Leveque, Electrophysiologie, Pessac, France;
3Bard Electrophysiology, Boston, United States of America

Background: The surface ECG P wave morphology of ectopics initiating atrial
fibrillation (AF) could allow localization and facilitate mapping and ablation of
paroxysmal AF. However, because of their coupling interval, most ectopics are
concealed by the T-wave and analysis of the P wave morphology is difficult.
Methods: T wave subtraction was performed to unmask ectopic P-wave mor-
phology buried in the T-wave in patients with AF initiation during EP study. The
pulmonary vein (PV) source was predicted based on a previously proposed al-
gorithm using the subtracted P wave. PV pacemapping was also performed to
compare with subtracted P-waves in order to improve prediction accuracy. The
origin of ectopic foci was confirmed by intracardiac mapping and elimination by
specific PV disconnection.
Results: Thirty-eight ectopic P-wave morphologies in 34 PAF patients with ec-
topics or mappable AF initiations were prospectively analyzed. Four foci orig-
inating from atrial foci were excluded. Correct prediction of PV ectopy origin
was achieved using the P-wave algorithm alone in 28/34 ectopics (82%, 11/11
in RSPV, 12/18 in LSPV, 2/2 in LIPV and 3/3 in RIPV). In 6 patients, ectopics
from the LSPV were erroneously ascribed to the RSPV (n=3) because of an
unusually high amplitude positive P-wave in lead I; or to the LIPV (n=3) be-
cause of an unusually low amplitude P-wave in lead II and Ill. PV pacemapping
with 11-12/12 leads match increased correct prediction to 32/34 (94%).
Conclusions: Accurate unmasking of the ectopic P-wave morphology con-
cealed within the preceding T-wave in conjunction with pacemapping from the
PVs allows quick and accurate localization of 94% of PV ectopic foci to fa-
cilitate rapid targeting of arrhythmogenic PV. This technique may also allow
non-invasive recognition of multiple ectopics from different sources.

P2773 Intraoperative evaluation of bilateral pulmonary veins
isolation: unipolar versus bipolar radiofrequency
energy application

P. Adragao l , J. Melo n , J. Neves 2 , C. Aguiarl, D. Cavaco l , T. Santiago 3 ,

D. Bonhorst' , R. Seabra-Gomes' . ' Hospital Santa Cruz, Department of
Cardiology, Carnaxide, Portugal; 2Hospital de Santa Cruz, Department of
Cardiothoracic Surgery, Carnaxide, Portugal; 3 lnstituto do Coragao,
Carnaxide, Portugal

Eight patients (pts) (2 female, 58±12 yrs) with paroxysmal atrial fibrillation (AF)
(duration 39±20 months) were submitted to AF surgery, concomitant with my-
ocardial revascularization in 2 pts and myomectomy in 1 (HOLM). AF was id-
iopathic in the remaining 5 pts. AF surgery consisted of bilateral isolation of
pulmonary veins (PV) using radiofrequency (RF) energy applied epicardially
by a heptapolar catheter (Thermaline) - 5 pts - or a novel system (AtriCure)
- 3 pts. For the first, each set of <= 7 simultaneous applications aimed at a
maximal duration of 2+2 min, preset temperature <= 80°C and output <= 150
Watts. With the novel system, we performed bipolar applications; energy deliv-
ery was controlled by impedance monitoring and applications were ended after
abrupt, sustained elevation of impedance (peak temperature achieved was 49
± 7 °C and applications took 8.3 ± 3.1 sec). Epicardial bipolar voltage map-
ping (CARTO) was performed before and after the RF procedure. Using the
navigator catheter, points were recorded at the insertion of each PV and at the
non-isolated left atrial posterior wall (average 10 points/map). The amplitude of
the local electrograms (LE) was measured before and after RF applications. If
LE amplitude inside the isolated zone was not < 0.1 mV and not reduced by
>80%, a second application was performed. A maximum of 2 epicardial appli-
cations was allowed in each pt and if the final result was unsatisfactory, further
endocardial applications were performed.
Results: Baseline LE amplitudes were invariably > 1.0 mV. Successful isola-
tion of right PV was achieved in 7 pts: after 1 set of applications in 5 pts (2
treated with AtriCure) and a second set in 2. Left PV isolation required 2 sets
of epicardial applications in all pts, being successful in only 2 (both treated with
AtriCure); 4 pts received endocardial applications, successful in 3. Overall, bi-
lateral PV isolation was achieved in 5 pts.
Conclusions: CARTO bipolar voltage mapping is a fast, simple means for eval-
uation of PV isolation. Epicardial PV isolation is achieved easier in the right PV.
Bipolar RF isolation is a faster procedure than conventional unipolar ablation
and seems to be at least as effective.

P2774 Temporal course of relapses after radiofrequency
catheter ablation of the pulmonary vein ostia in
patients with paroxysmal atrial fibrillation

T. Neumann, K. Kurzidim, C. Reiner, G. Siemon, J. Sperzel, H.-F. Pitschner
Kerckhoff-Clinic, Department of Cardiology, Bad Nauheim, Germany

Introduction: Focal radiofrequency catheter ablation (RFCA) of the trigger
substrates in the pulmonary veins (PV) or complete isolation of the ostia can-
not modify the substrate in a way that prevents atrial fibrillation (AF) in the atria
as the MAZE-III-surgery. We tested the hypothesis whether early relapses may
be counteracted by inverse electric remodelling due to a reduction of AF bur-
den. In such a case a long term success of RFCA, although early relapses are
observed, could be possible.
Methods: In 48 patients (mean age 51±loyears, male=31) with frequent drug-
refractory episodes of AF (> 10/month) an 48-hours Holter ECG (HECG) was
performed 24 hours after RFCA of atrial fibrillation. Twenty-six patients had lone
atrial fibrillation and 22 patients had a mild heart disease, including hyperten-
sive cardiomyopathy and CAD with normal ejection fraction and normal atrial
dimensions. During the follow-up (FU) all patients received at discharge and
x = 5.9 months ordinary two eventrecordings (ER) with evaluated automatic
arrhythmia detection for 3 weeks each.
Results: At HECG after ablation, 20/43 (47%) patients showed relapses of AF.
AF-relapses occurred in 21/43 (49%) patients during ER. Fourteen (33%) pa-
tients had early and late relapses observed during the HECG and ER after
ablation. However, 6/43 (14%) patients showed AF relapses during the initial
HECG, proved to be free of relapses in the FU. 51% of the patients did not
show any documented AF during the whole FU. Antiarrhythmic drugs were con-
tinued in 4 patients with observation of AF-relapses at HECG and in 5 patients
with observation of sinus rhythm. The antiarrhythmic drugs were continued in 7
patients with observation of AF during ER and in 4 patients with sinus rhythm.
Discussion: Comparable with the results after Mini-MAZE-surgery (reduced
number of lessions compared to MAZE III) 14% of our observed patients
showed early relapses without further ones. This observation can be explained
with the hypothesis given above.

P2775 Analysis of P-wave morphology during pulmonary
vein ectopic activity

D. O'Donnell, S. Furniss, J.P. Bourke. Freeman Hospital, Department of
Academic Cardiology, Newcastle Upon Tyne, United Kingdom

Background Ablation of focal activity, most commonly from the pulmonary
veins, can reduce the occurrence of atrial fibrillation (AF). Because of the infre-
quent, unpredictable nature of this focal activity, algorithms have been derived
to allow prediction of the arrhythmogenic pulmonary veins, by analyzing the
P wave morphology from a standard 12 lead ECG. This report investigates P
wave morphology during pulmonary vein ectopic activity in patients with AF and
in normal controls.
Methods The study enrolled 55 patients, 40 consecutive patients with symp-
tomatic, drug refractory AF scheduled for focal ablation and 15 controls under-
going ablation of supra-ventricular tachycardia. AF patients were subdivided
into those with paroxysmal or persistent AF at the time of the study; and those
with electrically and structurally 'normal' (defined as maximum LA size < 4.5
cm, total P wave duration < 100 msec and P wave dispersion < 60 msec.) or
'abnormal' atria.
P wave morphology on 12 lead ECG was analyzed during spontaneous ectopy
and published algorithms were used to predict the culprit PV. Further analysis
of P wave morphology was undertaken during decremental cycle length pacing
from the PVs.
Results The various algorithms designed to predict the PV generating ectopic
activity have similar predictive accuracy. Accuracy is highest in patients with
paroxysmal AF and normal atria (93%), but much less in patients with abnormal
atria (64%) or persistent AF (51%).
P wave morphology during pacing from the pulmonary veins is similar to spon-
taneous ectopy, if performed at similar coupling intervals. P wave morphology
can vary with cycle length. In patients with abnormal atria or persistent AF, a
significant change in P wave morphology was observed in 25% as cycle length
shortened.
Conclusion P wave morphology during ectopic activity from the pulmonary
veins is affected by cycle length and the presence of underlying atrial elec-
trical and structural abnormalities. This reduces the accuracy of non invasive
methods in localizing arrhythmogenic veins.
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P2776 Early recurrences of atrial fibrillation are not
predictive for the long-term success of pulmonary
vein ablations

C. Mewis, K. Kettering, B. Eigenberger, R.F. Bosch, L. Seipel, V. Kuhlkamp.
Medizinische Klinik Ill, Cardiology Dept., Tubingen, Germany

The recurrence rate of atrial fibrillation after pulmonary vein ablation ranges
from 30% to 50%. The significance of early or late recurrences of AF are un-
known. Therefore we did a close detailled follow-up of all patients who were
treated by PV-ablations. All patients received Holter-Monitorings and event-
recorder immediately after the ablation procedure. All antiarrhythmic drugs had
to be discontinued and were not initiated if the patient had AF recurrences dur-
ing the first month after PV-ablation. Results: 52 patients (52±9 years) were
followed up 10±5 months after PV-ablation. 19 patients were free of any AF
recurrences during this period. In 34 patients one AF recurrence was at least
detected. In 8 patients of this group a early AF recurrence was found (14±12
hours after PV-ablation). The remaining first recurrences occurred 28±20 days
after the procedure. While 6 patients with early AF recurrences did not report
any further recurrences during the following 5±6 months, all patients with late
recurrences did report further AF episodes. Cardiac disease, atrial diameters or
characteristics of AF were not predictive fur early recurrences (p>0.05). Con-
clusion: Early AF recurrences did not mean failure of the PV-ablation, because
these episodes were not predictive for the long-term success of the ablation.
Prophylactic antiarrhythmic therapy after early AF recurrences are not justified.
A second early intervention does not seem appropriate.

P2777 The significance of early atrial fibrillation recurrence
post pulmonary veins isolation

N. Marrouche' , W. Saliba, E. Saad' , T. Dresing 1 , J. Guenther 2 ,

J. Brachmann 2 , A. Natale 1 . tCleveland Clinic Foundation, Department of
Cardiology, Cleveland, United States of America; 2Klinikum Coburg,
Department of Cardiology, Coburg, Germany

Background: The majority of atrial fibrillation recurrences post pulmonary
veins (PV) isolation occurs within the first 4 weeks. The significance of this
early recurrence of AF remains unclear. We compare long-term follow-up in
patients with early versus late recurrence of AF post PVs isolation.
Methods and Results: Two hundred and forty patients underwent circular
mapping guided PVs isolation (190men; mean age 54±11 years) for treatment
of symptomatic AF. All patients underwent ostial isolation of all PVs. Eighty-nine
patients (37%) experienced recurrence of AF within the first 2 weeks post PVs
isolation. All patients with recurrence of AF underwent pharmacological or DC
cardioversion and were started on a limited 6 weeks antiarrhythmic drug (AAD)
trail. After a mean follow-up of 8±4 months 62% (56/89) remained in SR (group
1), and 37% (33/89) continued to have AF > 6 weeks post PVs isolation. The
table shows demographics and follow-up results of the 2 groups.

Group 1 Group 2 P value

Patients 56 33 ns
Age (years) 53 ± 8 55 + 9 ns
Ejection fraction % 52 f 8 51 ± 9 ns

Left atrial size (cm) 4.1±0.3 4.3±0.5 ns
Duration of AF 6.1 ± 3.4 6.4 ± 3.5 ns
Follow-up (months) 8±3 7.5 ± 3 ns
In AF after AAD none 100% (33/33) p<0.05
2nd ablation none 42% (14/33) p<0.05
Chronic cure (no AAD) 100% 42% (14/33) p<0.05
Chronic cure (on AAD) none 51% (17/33) p<0.05

AAD=antiarrhythmic drugs

Conclusion: Early recurrence of AF post circular mapping guided isolation of
all PVs does not seem to reflect true procedural failure. From our preliminary
data short term AAD trail prior to 2nd ablation procedure seems to be an ap-
propriate approach in this group of patients.

P2778 Is complete pulmonary veins isolation necessary to
reduce the recurrence rate after RF ablation of atrial
fibrillation?

M. Scanavacca, R. Sartini, F. Tondato, A. d Avila, D. Hachul, S. Lara,
F. Darrieux, E. Sosa. Heart lnstitute(Incor) of Sao Paulo, Arrhythmias Dept.,
Sao Paulo, Brazil

Localizing and ablating the focal triggers of atrial fibrillation (AF) has been
proven an effective approach for radiofrequency (RF) AF ablation, but this
strategy is time consuming and often requires multiple procedures. So, em-
pirical electrical isolation of all pulmonary veins has been suggested as the
best method to treat these patients. The purpose of this study was to assess
the relationship between the number of pulmonary veins empirically isolated
during the first RF ablation for paroxysmal AF and recurrence.
Patients and Methods: The study included 35 consecutive patients (24 male;
mean age 51 years old) who had frequent symptomatic paroxysmal AF refrac-
tory to at least three antiarrhythmic drugs. Using the lasso decapolar catheter
(J&J) for mapping and a 4-mm distal tip catheter, two to four pulmonary veins
were ablated at the venoatrial junction (30 W and 500 C), aiming to achieve
electrical isolation of the veins. The patients were periodically followed with
loop recorder monitoring.
Results: Ninety-three veins were ablated (LSPV: 34; RSPV: 31; RIPV: 16;
LIPV: 12). True electrical isolation could be achieved only in 61(65%) veins
(LSPV: 68%; RSPV: 71%; RIPV: 50%; LIPV: 67%). After ablation 23 (66%) of
35 patients presented recurrence (< 48 h: 12; < 30 days: 10; > 30 days: 1).
Six patients had not any vein isolated, all presented recurrence; 18 patients
had one or two veins isolated, 15 (83%) presented recurrence and 11 patients
had three or four veins isolated, 4 (36%) presented recurrence (p < 0,05).
Conclusion: Empirical isolation of pulmonary veins appears to be an effective
approach to avoid recurrences in patients with paroxysmal AF when three or
four true electrical isolations are achieved.

BIVENTRICULAR PACING AND HEART FAILURE

P2779 Biventricular pacing has both arrhythmogenic and
antiarrhythmic effects: results from the MUSTIC study

C. Alonso I , C. Leclercq I , S. Cazeau 2 , P. Mabo' , C. Daubert' on behalf of
MUSTIC study group. f University Hospital, Cardiology, Rennes, France; 2St
Cloud, France

Atrial and ventricular arrhythmias are frequent in patients with severe heart
failure due to chronic left ventricular systolic dysfunction and may influence
prognosis. The aim of this study was to assess the incidence of arrhythmias
and the influence of biventricular pacing in the MUSTIC study patients.
The MUSTIC study was a randomized, crossover, single blinded study including
patients with chronic severe heart failure,stable sinus rhythm, and intra ventric-
ular conduction delay (QRS > f50ms). Patients were implanted with a DDD
BiV pacemaker and entered a 6-month crossover phase with the pacemaker
programmed active (BiV) or inactive (VVI 40 bpm) during 2 periods of 3 months
each. At the end of the crossover phase the pacemaker was programmed BiV
and patients were re-assessed 6 months (FU) later. 24-hours ECG recording
was performed at baseline, randorrrisation time (Rando), at the end of each 3-
month crossover period, and at Eli. 28 patients had complete data. The median
number of premature atrial contractions (PAC), premature ventricular contrac-
tions (PVC), ventricular tachycardia (VT) and atrial fibrillation (AF) episodes are
summarized in the table.
Results:

Baseline Active Inactive FU

PAC 26.5 17 88.5 47
PVC 122.5 158.5 301" 57
VT 0 0 1 0
AF 0 1 0 0

p<0.05 vs baseline, " p<0.05 vs active

Conclusion: Implanting a biventricular pacing system is associated with a sig-
nificant increase in the incidence of PVC's, and at a lesser degree of PAC's.
This "arrhythmogenic" effect could be of mechanical origin (intracardiac leads).
However it was principally observed with the device programmed inactive, and
decreased over time during active biventricular pacing.
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P2780 Resynchronisation therapy in patients with and
without sinus rhythm

B. Lamp 1 , J. Heintze 1 , J. Vogt 1 , L. Faber 1 , F. Warzok 1 , B. Hansky 2 ,

U. Schulz e , D. Horstkotte 2 . 'Heart Center North Rhine-Westphalia,
Department of Cardiology, Bad Oeynhausen, Germany; 2 Heart Center North
Rhine-Westphalia, Dept. of Thoracic Cardiovasc Surgery, Bad Qeynhausen,
Germany

Resynchronisation therapy (RT) in patients (pts) with severe heart failure (CHF)
and left bundle branch block (LBBB) improves clinical symptoms and myocar-
dial function. However, conflicting data exist for pts. with atrial fibrillation (AF)
or preexisting ODD-pacemaker (PM).
We analysed 196 pts. (mean age 61 years (y), 109 with DCM, 71 with CAD,
17 with other underlying diseases, mean FU 12 ± 9 m) who received RT with
respect to the underlying rhythm at baseline. Analysis of baseline characteris-
tics in the different groups shows no statistical differences between the SR-pts.
and the non-SR-pts. (11xAF, 4xVVI-SM, 8x intermittent AF, 15x DOD-PM) con-
cerning age, NYHA class, peak oxygen consumption (VO2peak), oxygen con-
sumption at anaerobic threshold (VO2AT), workload, 6-min walking distance,
LVedD, LVEF). QRS is wider due to PM stimulation in the non-SR group (199
ms versus 186 ms) and the proportion of pts. with valvular disease is larger
(15.7% versus 5.1% in SR). After 3, 6 and 9 m however, the clinical course in
the non-SR group seems less favorable (table), suggesting a more advanced
disease in these pts. The number of Subanalyses for pts. with chronic AF, in-
termittent AF, any AF and ODD-PM show, that the main cause for deterioration
is any kind of AF at baseline.

SR	 NonSR

pre (n=158) 6 m (n=111) 9 m (n_90) pre (n=38) 6m (n=27) 9m (n=23)

NYHA	 3.1±0.3	 2.2±0.5*	 2.3±0.6*	 3.1±0.3	 2.5±0.8*# 2.4±0.7*
V02peak	 13.0±2.9	 15.1±3.3*	 16.0±4.2*	 11.8±1.9 12.6±5.3# 12.2±2.3#
VO2AT	 10.8±2.5	 12.6±3.9*	 13.1±3.1*	 10.3±1.7	 12.1±6.4	 9.6±1.0#
LVedD (mm)	 82±11	 73.8±13.8" 75.3±12.5* 78.0±10.4 73.8±12.4 73.6±15.8

Our data show a favourable outcome after RT for pts. with normal SR. How-
ever in pts. with preexisting AF or AV-block III with ODD-PM the clinical benefit
seems to be less sustained. These results are comparable to those of the AF-
arm in MUSTIC.

P2781 Continuous improvement in heart rate variability with
biventricular pacing in patients with severe heart
failure: the MUSTIC study

C. Alonso 1 , C. Leclercg 1 , P. Ritter 2 , P. Mabo 1 , C. Daubert 1 on behalf of
MUSTIC study group. 'University Hospital, Cardiology, Rennes, France; 2St
Cloud, France

Heart rate variability (HRV) is frequently impaired in patients with severe heart
failure and is an independent prognosis factor. The aim of this study was to
assess the effects of biventricular pacing (BiV) in a subgroup of the MUSTIC
study patients. This randomized, crossover, single blinded study included pa-
tients with chronic severe heart failure, intra ventricular conduction delay (QRS
> 150ms) and stable sinus rhythm. Patients were implanted with a DOD BtV
pacemaker and entered a 6-months crossover phase with the pacemaker pro-
grammed active (BiV) or inactive (VVI 40 bpm) during 2 periods of 3 months
each. After the crossover period the pace maker was programmed on a BiV
mode and patients were followed for 24 months more. 24-hours Holter record-
ing was performed at baseline, randomization time (rando), at the end of each
crossover period and then after 3 (FU I) and 6 months (FU II). Patients who
didn't complete the 2 crossover periods (n=18), or with > 20% atrial paced
cycles (n=5) or poor data (n=3), were excluded from the analysis. No modifica-
tion in drug treatment was allowed from the time of inclusion until the end of the
crossover phase. Heart rate variability analysis (time domain measurements)
was performed in the 22 eligible patients. Main results are summarized in the
table.

	Baseline	 Rando	 Active	 Inactive	 FU I	 FU II

pNN50 (%)	 5.2±5	 3±3	 15.3±9	 9±8*	 17±9**	 13±8**
RMSSD (ms)	 27±11	 23±7	 41±12	 38±22	 49±14'*	 48±24**
ASDNN (ms)	 35±10	 33±10	 40±9	 36±12	 45±8**	 39±16'*
SD (ms)	 85±31	 87±24	 98±31	 82±16*	 94±34	 103±46**

* p<0.05 vs BiV, ** p<0.05 vs baseline

Conclusion: HRV was significantly higher with biventricular pacing as com-
pared to no pacing during the crossover phase. Improvement of HRV with
biventricular pacing was preserved over time until at least one year.

P2782 Spontaneous conversion of chronic atrial fibrillation
as potential benefit of biventricular pacing in patients
with congestive heart failure

M. Mende', N. Klein', R. Surber 2 , P. Pohl 2 , G. Oltmanns 3 , A. Neugebauer',
D. Pfeiffer 1 . ' Universitity of Leipzig, Department of Cardiology, Leipzig,
Germany; 2 University Hospital of Jena, Cardiology, Jena, Germany; 3 DRK
Hospital, Cardiology, Sommerda, Germany

Atrial fibrillation (AF) is a common problem in patients (pts) with congestive
heart failure (CHF). It has been shown in former studies that biventricular pac-
ing may lead to hemodynamic improvement in selected pts with CHF. The im-
pact of chronic biventricular pacing on recurrence and stabilization of sinus
rhythm (SR) in pts with CHF and permanent AF remains unclear.
Patients/ Method: In 14 pts with CHF NYHA class III-IV (6 pts with chronic re-
fractory AF, 8 pts with SR) biventricular devices (Pacesetter FrontierTM 5200, St.
Jude Medical; Contak TRIi or Contak CDT'" CHFDTM, Guidant) were implanted.
Electrocardiogram (ECG), Holter-ECG and echocardiography were performed
before implantation and during follow up (time between 2 and 19 months). Left
ventricular ejection fraction (LVEF), left atrial diameter (LAD), left ventricular
enddiastolic diameter (LVEDD) and mitral valve insufficiency (MI) were used as
parameters for hemodynamic assessment.
Results: All pts showed an improvement of LVEF, NYHA class, LAD and
LVEDD. In 67% of pts with chronic refractory AF at time of implantation spon-
taneous conversion into SR occurred 1, 3, 10 and 19 months after implantation
due to a significant (p<0.05) improvement of LVEF, reduction of LAD/LVEDD
and a decrease of MI (table), 33% of pts. remaining in AF showed no significant
improvement in hemodynamics.

Hemodynamic parameters

N=4	 AF	 SR

LVEF (%)	 17 ± 5 (p<0.05)	 37 ± 11 (p<0.05)
LAD(mm)	 53±7	 46±7
LVEDD(mm)	 68±6	 63±8
MI	 II-III	 I-II

AF: atrial fibrillation; SR: sinus rhythm; LVEF: left ventricular ejection fraction; LAD: left atrial
diameter; LVEDD: left ventricular enddiastolic diameter; MI: mitral valve insufficiency

Conclusion: The potential benefit of biventricular pacing due to hemodynamic
improvement may result in obtaining sinus rhythm in pts with CHF and chronic
AF. Further studies are necessary to answer the question, if the prophylactic
implantation of an atrial lead during AF is useful.

P2783 Resynchronization therapy significantly reduces
mitral regurgitation in congestive heart failure
patients

F. Zanon, S. Aggio, C. Bilato, E. Baracca, K. D'Elia, A. Nascimben, P. Zonzin.
General Hospital, Division of Cardiology, Rovigo, Italy

Mitral regurgitation (MR) plays an important role in the pathophysiology of con-
gestive heart failure (CHF). Its contribution in long term prognosis, however, is
still unclear. Biventricular pacing (BiV) improves clinical status and functional
class in CHF patients, but the underlying mechanisms are not completely un-
derstood. We analyzed the beneficial effects of resynchronization therapy in
term of reduction of MR. 33 pts (25 man, 72±6 y.o.) with cardiomyopathy of
any etiology underwent BiV implantation in our institution. All pts were in NYHA
class III/tV despite optimal medical treatment, with a mean ejection fraction
(EF) of 23±5% and a QRS duration of 196±25 ms. In all pts v-wave was inva-
sively measured with Swan-Ganz catheter at baseline and after 15 min of BiV.
Before and one week after implantation all the subjects underwent complete
echocardiography examination in order to determine EF, systolic mitral annulus
diameter (SMAD), mitral regurgitation area (MR area), MR area percentage of
left atrium area (%MR area), mitral regurgitation score (MR score). Pre and
post BiV data are summarized in the following table.

Data pre and post BiV

PRE POST p
EF % 23,24 ± 5,43 33,39 ± 6,91 <.001
SMAD (mm) 39,69 ± 3,06 36,25 ± 4,37 <.001
MR area (cm2 ) 7,47 ± 4,9 4,4 ± 3,81 <.001
% MR area 24,54 ± 13,76 5,62 ± 13 <.001
MR score (1-4) 2,14 ± 0,83 1,47 t 0,59 <.001
v-wave (mmHg) 26 ± 11 17,4 ± 9,7 <.05

These observations confirm the important role of MR in the pathophysiology of
CHF and suggest that the beneficial effects of resynchronization therapy may
also be related to the partial correction of MR.
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P2784 Cardiac resynchronization therapy in advanced
congestive heart failure: mid-term clinical and
haemodynamic results

F Oliva, M. Lunati, M. Frigerio, G. Bruschi, G. Cattafi, G. Foti, G. Masciocco,
M. Paolucci. Niguarda-Ca' Granda Hospital, De Gasperis Cardiac Dept.,
Milan, Italy

Background: Cardiac resynchronization therapy (CRT) by biventricular pacing
(BIV P) has been recently proposed as a means to improve hemodynamics and
symptoms in patients (pts) with advanced congestive heart failure (CHF) and
interventricular conduction delay (IVCD).
Objective: The aim of this report was to analyze the mid term clinical and
hemodynamic results of CRT.
Methods: Between March 1999 and January 2002, CRT was attempted in 117
pts (age 62±9 years; 98 male; n=63 idiopathic, n=39 ischemic, n=15 valvu-
lar etiology) with advanced CHF despite optimal medical therapy and IVCD. At
baseline NYHA class was 3.0±0.5, QRS duration 180±34 msec, echo LVEF
25±7%, LVEDV 276±88 ml, LVEDD 71±8 mm, MR grade 2.2±1.1, V02 max
12.9±3.0 ml/min/Kg. Cardiac index (Cl) and wedge pressure measured by right
heart catheterization were 1.9±0.4 I/min/m2 and 15±9 mmHg respectively.
12% of pts were in chronic atrial fibrillation; 16% had a pacemaker already
implanted and 7% an implantable cardioverter defibrillator. The mean number
of hospitalizations/pt for worsening heart failure in the 12 months before enroll-
ment was 1.2±1.3.
Results: CRT was not feasible in 14 pts (10%). After the implantation, the QRS
duration shortened to 156±20 msec. After a mean follow up of 9.6+5.0 months,
NYHA class was 2.2±0.5 (p<0.01), LVEF 28.7±8.% (p< 0.01), LVEDV 231±85
ml (p< 0.01), LVEDD 68±9 mm (p<0.01), MR grade 1.7±0.9 (p<0.01), V02
max 14.5±3.7 ml/Kg/min (p< 0.01), Cl 2±0.4 (p: n.s.), wedge pressure 11±7,6
mmHg (p<0.05). There were 21 cardiovascular hospitalizations in 13 pts.
Seven pts died (6%; 4 refractory CHF, 1 ventricular fibrillation, 1 sudden car-
diac death, 1 sepsis complicating the replacement of a dislodged left ventric-
ular lead). Concerning HTx candidates: one pt died while awaiting, 2 pts were
excluded from the waiting list because of clinical improvement, 2 pts were suc-
cesfully transplanted and 7 pts are alive awaiting for HTx.
Conclusions: Our preliminary experience shows that CRT is feasible in the
majority of pts. Symptoms, echocardiographic parameters, exercise capacity
and hemodynamics significantly improved after implantation with reduced need
for hospitalization. In some pts CRT may prevent or postpone the need for HTx
or provide a bridge to HTx. These results need to be validated from ongoing
randomized controlled trials.

P2785 Magnitude of systolic improvement with
resynchronization therapy predicts magnitude of
clinical benefit for heart failure

C. Stellbrink t , A. Auricchio 2 , C. Butter 3 , H. Kirkels 4 , M. Kloss 2 , J. Vogt,
A. Kramer 6 , F. Cuesta 6 on behalf of the PATH-CHF II Investigators. 'Univ
Hosp RWTH, Cardiology, Aachen, Germany; 2 Univ Hosp, Cardiology,
Magdeburg, Germany; 3 German Heart Institute, Cardiology, Berlin, Germany,
4 Univ Hosp, Cardiology, Utrecht, Netherlands; 5Heart Center, Bad
Oeynhausen, Germany; 6 Guidant Corporation, CRM Dept., St. Paul, United
States of America

Cardiac resynchronization therapy (CRT) with left ventricular (LV) or biventric-
ular pacing has been shown to improve LV systolic function and to increase
exercise capacity, quality of life, and functional status of heart failure (HF) pa-
tients with intraventricular conduction delay. We analyzed results of the com-
pleted PATH-CHF II CRT study to test the hypothesis that the magnitude of
hemodynamic improvement with CRT predicts the magnitude of clinical benefit
with CRT.
Methods: Patients were randomized to 3 months LV pacing followed by 3
months no-pacing or vice versa. Patients were prospectively stratified into equal
groups with QRS between 120-150 msec and QRS greater than 150 msec.
Changes in peak V02 measurements from adjacent no-pacing and pacing
periods were available from 71 randomized HF patients (NYHA class II&III,
EF<30%). The LV max dP/dt and aortic pulse pressure (PP) with pacing at
the programmed device settings were measured acutely from LV and aortic
pressure recordings. Comparisons were made by unpaired t-test.
Results: The median hemodynamic change with CRT was 13.8% for max dP/dt
and 5.1% for PP. Patients with QRS>150 msec or above-median increase in
max dP/dt (but not PP) had significantly larger increase in peak VO2 (table).
A max dP/dt increase greater than 5% predicted a positive V02 change with
75% accuracy and had a 80% positive predictive value and a 63% negative
predictive value. QRS had a maximum predictive accuracy of 69%.

Predictor Peak V02 Change Peak V02 Change P Value
Predictor > Median Predictor < Median

QRS 2.31 ± 2.7 0.32 ± 2.3 0.001
max dP/dt 2.24 ± 2.7 0.35 ± 2.4 0.004
PP 1.78 ± 2.7 0.84 ± 2.7 0.153

Peak V02 Change (ml/min/kg) with CRT (mean ± SD)

Conclusion: Long QRS with HF is known to predict increased contractile func-
tion with CRT. Our results indicate that acute increase in contractile function
also predicts improved exercise capacity after three months of treatment. This
relationship may explain why patients with longer QRS have larger clinical ben-
efit with CRT.

P2786 Interventricular delay increases stroke volume in
cardiac resynchronization patients

A.R. Leon 1 , S. Brozena 2 , C.S. Liang 3 , W.T. Abraham°, E. Chinchoys,
M.R.S. Hills on behalf of US InSync III Investigators and Coordinators.
t CrawfordLong/Emory University Hospital, Atlanta, United States of America;
2 University of Pennsylvania, Philadelphia, United States of America; 3 Univ. of
Rochester Med. Ctr., Rochester, United States of America; 4 Univ. of KY
College of Med., Lexington, United States of America; 5Medtronic, Inc., Heart
Failure Management, Minneapolis, United States of America

Cardiac resynchronization therapy (CRT) has been demonstrated in prospec-
tive, randomized, controlled trials to improve patient functional status and exer-
cise capacity. CRT is currently delivered with simultaneous RV and LV pacing.
Enhancement to CRT may be provided by adjusting the relative timing of the RV
and LV activation (sequential biventricular pacing). The objective of this study
was to compare the optimal sequential biventricular pacing interval to simulta-
neous biventricular pacing.
Methods: Heart failure patients with dilated cardiomyopathy and interventric-
ular conduction delay were implanted with the InSync III CRT device. Pulsed-
wave Doppler echocardiography was used to optimize each supine resting pa-
tient's A-V delay by maximizing LV filling, and then V-V timing by maximizing the
velocity time integral measure of LV stroke volume at the aortic valve annulus.
V-V timing was measured at both baseline and at 3 months at simultaneous
(0), 20, 40, and 80 ms with either LV or RV first.
Results: In 300 pts (59% male, age = 66±11 yrs, QRS duration = 164±22 ms)
included in this study, stroke volume was optimal at simultaneous biventricular
pacing in 23% pts. and at sequential biventricular pacing with LV first in 54%
pts. and with RV first in 23% pts. In 16% pts., sequential biventricular pacing
provided a greater than 20% incremental improvement in stroke volume. Similar
results were observed at 3 months (Figure).

Conclusions: This study demonstrated that in 77% of CRT pts., sequential
biventricular pacing consistently provides an improvement in stroke volume
compared to simultaneous biventricular pacing. These results suggest that
independent pacing ability between the RV and LV provides an incremental
hemodynamic benefit during cardiac resynchronization.
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P2787 Optimized left ventricular systolic function through
asynchronous biventricular pacing

K. Kurzidim 1 , H. Reinke 2 , T. Neumann 3 , N. Guettler 3 , A. Berkowitsch 3 ,

J. Sperzel 3 , C.W. Hamm 3 , H.F. Pitschner 3 . tKerckhoff-Clinic, Cardiology, Bad
Nauheim, Germany; 2BIOTRONIK GmbH, Erlangen, Germany;
3Kerckhoff-Clinic, Cardiology, Bad Nauheim, Germany

Biventricular pacing (BiP) can improve left ventricular (LV) function in conges-
tive heart failure (CHF) and left bundle branch block. Acute hemodynamic stud-
ies have shown that despite broad QRS isolated LV pacing (LVP) is often supe-
rior or equal to BiP. We investigated the impact of asynchronous BiP (asyBiP)
on acute LV systolic function.
Methods: 13 pts (3 female, 6 ischemic CHF, 7 non-ischemic CHF), ejection-
fraction 24± 8%, NYHA>3) were included. LV hemodynamic response was
evaluated by the first derivative of LV pressure (+dP/dt) recorded by a catheter
with micromanometer (Millar®). During atriobiventricular-pacing the AV inter-
vall was optimized along the LV pressure curve and kept constant. For asyBiP
8 interventricular delays were tested (20 ms steps, ±80 ms).
Results: To ensure 100% pacing at an intrinsic intervall of 911±242 ms an
average intervall of 744±113 ms was necessary. Compared to baseline +dP/dt
(801±179 mmHg/s) the maximum hemodynamic response was obtained by
asyBiP in 9 pts, BiP or LVP in 3 pts and RVP in 1 pt. In 2 pts neither pacing
mode could increase LV+dP/dt. The optimized RV/LV -delay was highly variable
ranging from -20 ms (RV stimulated first) to + 80 ms (LV stimulated first). In 8/9
pts with positive response by asyBiP the LV had to be stimulated ahead of the
RV.
LV-systolic function and QRS duration

RVP	 LVP	 BiP	 AsyBiP

dP/dt (mmHtg/s)	 865 (+221)	 1054 (±261)*	 1074 (± 287)*	 1126 (±292)**
QRS (ms)	 195 (±33)	 208 (±37)	 151 (±191*	 152 (±24)*

mean values (± standard deviation)*p<0.01 vs. RVP, **p<0.01 vs. BiP and LVP

Discussion: Asynchronous biventricular pacing may compensate differences
in excitation propagation due to stimulation site. Synchronized LV contraction
may therfore be achieved by asynchronous stimulation. Invasive testing prior
to implantation allows resynchronization therapy to be adjusted to individual
needs.

Results: Exercise tolerance was similar for both pacing modes and all patients
terminated test for dyspnea. There were no significant differences in blood
pressure during exercise in each pacing mode. Major study results are sum-
marized in the table.
Conclusions: LV pacing results in better hemodynamic response as compared
with BI pacing in patients with CHF, both at rest and during dynamic physical
exercise. This finding provides support for controlled clinical studies comparing
efficacy of LV and BI pacing modes.

P2789 Activation time difference between right and left
ventricle — A potential new discrimination algorithm
for biventricular ICDs

C. Stellbrink, A.M. Sinha, B. Diem, K. Mischke, P. Hanrath. RWTHAachen,
Medizinische Klinik 1, Aachen, Germany

Cardiac resynchronization therapy (CRT) by biventricular (BV) pacing improves
hemodynamics and functional capacity in patients (pts) with heart failure (HF)
and left bundle branch block (LBBB). Many HF pts are at risk of developing
sustained ventricular tachyarrhythmias (VT) and are thus in the need for im-
plantable cardioverter-defibrillator (ICD) backup. Inadequate therapies due to
supraventricular tachycardia (SVT) are still a limitation in modern ICDs and may
be prevented by VT/SVT discrimination algorithms. We investigated whether
the activation time difference (ATD) between right (RV) and left (LV) ventricular
electrode may be used for VT/SVT discrimination in a BV-ICD. In 16 HF pts
(15 males, 63±13 yrs., 7 ischemic, 9 non-ischemic HF, PR 229±63 ms, QRS
176±27 ms, all LBBB) an invasive electrophysiological (EP) study was per-
formed placing EP catheters in the anterior interventricular (AIV), the posterior
or lateral (PLV) vein, in the RV apex (RVA), then outflow tract (RVOT) and the
high right atrium (HRA). Pacing was performed at cycle lengths (CL) of 500,
400 and 300 ms from proximal and distal AIV/PLV, RVA, RVOT and HRA; ATD
between RVA/RVOT and the latest activated PLV site was measured at each
pacing site/CL and during induced VT.
Results: 6 VTs were induced in 5 pts (mean CL 325±36 ms). For an ATD
difference (Delta-ATD, sinus rhythm (SR) vs. pacedNT) cut-off of 20 ms speci-
ficity for VT detection was 100%, sensitivity 86.7% for all pacing sites and RVA
or RVOT sensing. For RVA sensing and only LV pacing sensitivity increased to
96.1%, with addition of a V>A criterion to 100%. All induced VTs were correctly
classified.
C	 1	 ay be a new efficient VT/SVT dis-one uston. Measurement of RV-LV-ATD m

P2788 Left ventricular versus biventricular pacing in chronic 	 crimination algorithm for the use in BV-ICDs.
heart failure: a stress-echocardiographic study

P. Fridl, J. Kautzner, P. Peichl, M. Buncova Jr, M. Vitovec, T. Marek,
J. Bytesnik. Institute Clin & Experimental Medicine, Department of Cardiology,
Prague, Czech Republic

Acute left ventricular (LV) pacing has been shown to improve hemodynamics
in patients with chronic heart failure (CHF) and left bundle branch block to the
same extent as biventricular (BI) pacing. However, less information is available
on hemodynamic effect of LV pacing during exercise. To address this issue, LV
vs BI pacing modes were compared during stress-testing echocardiography.
Methods: Study population consisted of 12 patients with CHF (3 women, age
65.3±8.8 years) due ischemic (n=4) or idiopathic dilated cardiomyopathy (n=7)
and/or corrected aortic valve disease (n=1). At baseline, all patients presented
with significant left ventricular dysfunction (LVEF 23.8±2.3%) and dilatation
(LVEDD 74.4±7.3mm), and intraventricular conduction delay (QRS > 150 ms).
They underwent B[ pacing system implant (InSync III, Medtronic Inc) that allows
separate pacing of the LV, and were evaluated more than 3 months later. Stroke
volume (SV) was measured by echocardiography using VTI formula with a sam-
ple volume placed in the LV outflow tract (System V, GE-Vingmed) before and
during each 3 min period of bicycle exercise with stepwise workload increase
of 25 W (Marquette). Both blood pressure and heart rate were measured along
with SV. Stress-test was performed in the morning on two consecutive days.
Patients were randomly allocated to either BI pacing or to LV pacing mode with
a cross-over on the next day.

Hemodynamic changes on exercise

Exercise step No of pts SV-BI (I/min) SV-LV (I/min) p<

Rest 12 3.01±0.62 3.39±0.57 0.01
25W 12 4.22±0.89 4.79±1.05 0.01
50W 11 5.36±1.14 5.64±1.11 n.s.
75W 8 5.70±1.19 6.50±1.64 n.s.
100W 3 5,96±0.92 6.73±1.44 n.s.

Abstract P2789 – Table: ATD results

Rhythm/pacing site SR	 RA VA Vol lVprox lVdist LVprox LVdist T

ATD[RVA-PLV] (ms) 112±34	 111±33 168+65 99±27 46±40 60+76 -169±40 -159±76 75±101
Delta-ATD[RVA-PLV] (ms) —	 4+5 66±59 28±25 81+44 72±57 278±51 263+87 101±63
ATD[RVOT-PLV] (ms) 104±57	 112+61 130±108 150±74 119+44 113±60 -152±39 -127±56 24±92
Delta-ATD[RVOT-PLV] (ms) —	 5±4 80±110 56±57 55+46 57±46 256±72 234±78 126±73
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P2790 A simulation study to evaluate mechanisms
underlying cardiac resynchronization therapy -
Influence of delayed activation on regional
deformation

P. Claus, B. Bijnens, L. Herbots, O. Breithardt, G.R. Sutherland. University
Hospital Gasthuisberg, Department of Cardiology, Leuven, Belgium

Background: The mechanisms underlying cardiac resynchronisation ther-
apy(CRT) for ischaemic and non-ischaemic dilated myopathies is poorly under-
stood. Both segmental ischaemia and delayed activation result in deteriorating
regional stroke volume.
Study Aim: To study the influence of regional delayed activation times(DAT)
on deformation in normal(N) and ischaemic(l) non-dilated hearts and in di-
lated(DCM) and ischaemic dilated(ICM) cardiomyopathies.
Model description: A mathematical model of a left ventricular midlevel short-
axis slice was established to enable the description of radial deformation in
interacting segments with heterogeneous (a)elasticity and (b)onset, magnitude
and duration of active contraction. Ischaemia can be simulated by a reduced
and prolonged active force. The active force always subsided before aortic
valve closure(AVC). End-Systolic Radial Strain(ESRS) and a Post-Systolic In-
dex(PSI), i.e. the thickening after AVC versus ESRS, were calculated. Typical
end-diastolic diameters (NI: 5 cm; DCM,ICM: 10 cm) and a range of delay
times (90-110 ms) were extracted from patient data.
Findings: Both dilation and ischaemia reduced the ESRS, with a greater re-
duction in ischaemia, while PSI increased with ischaemia, but depended less
on dilation (Fig. 1). ESRS decreased and PSI increased with increasing DAT.
For dilated hearts ESRS is less influenced by DAT, with a further decrease for
ischaemia. PSI depended significantly less on DAT for N/DCM than for I/ICM.

gesting its usefulness in identifying patients likely to benefit from biventricular
pacing.

P2792 Improvement of cardiac efficiency by
resynchronization therapy in dilated cardiomyopathy
studied noninvasively with positron emission
tomography

D. Bailer', J. Vogt', B. Lamp', O. Lindner 2 , J. Holzinger 2 , A. Kammeier 2 ,
W. Burchert 2 , D. Horstkottel. 'Heart Center North Rhine-Westphalia,
Department of Cardiology, Bad Oeynhausen, Germany; 2Heart Center North
Rhine-Westphalia, Inst Mol Biophys, Radiopharm, Nucl Med, Bad
Oeynhausen, Germany

Experimental investigations of our group had indicated adverse effects of both
left bundle branch block (LBBB) and right ventricular pacing on cardiac effi-
ciency that could be reversed by resynchronization (RT). Clinically, we exam-
ined the effects of RT by use of positron emission tomography (PET).
Patient characteristics and methods: 28 patients (pts) (11 females; age 63±7
y; EF 23±7%, NYHA class III; QRS duration 190±19 msec) with advanced
DCM were studied before and 3-4 months after AT. PET data analysis: C-11
acetate clearance (k2-value; -370 MBq C-11 acetate) was determined in a 1-
compartment model as an index of myocardial oxygen consumption (MVO2).
K2 (1/min) was related to individual rate-pressure product (RPP). In addition,
myocardial blood flow (MBF) was measured quantitatively from C-11 acetate
kinetics in a 20-segment model (polar maps) for parametric description.
Results: After AT mean K2-values of the left ventricle significantly decreased
from 0.082±0.02 to 0.072±0.02 (p<0.001). Cardiac efficiency, estimated from
pressure work related K2-ratio, increased by about 11.4%. Concomitantly, MBF
related to RPP (7281±1709 vs. 8441±1985 after RT), decreased from 54±0.2
to 47±0.13 ml/min x 100 g (p<0.001) after RT. Regional MVO2 analysis of
mainly involved regions (septal/lateral ratio) showed a normalization (1.0 vs.
0.83; p<0.01) after AT.
Conclusions: 1. RT improves cardiac efficiency in pts with DCM and LBBB
estimated from noninvasive indices of pressure work and MVO2. 2. AT reversed
inhomogeneity of regional MVO2 due to asynchronous contraction.

Conclusions: These findings suggest that segments with DAT and I/ICM would
benefit less significantly from CRT to increase their stroke work. The same
conclusion does not hold for DCM since for large ventricles a small increase in
ESRS results in a significant increase in stroke volume.

P2791 Cardiac resynchronisation therapy tailored by
echocardiographic evaluation of ventricular
asynchrony

G. Luzzi 1 , M. lacoviello 1 , R. Romito 2 , P. Guida 1 , A. Andriani 1 , B. Rizzon 1 ,
P. Rizzon 1 , M.V. Pitzalis 1 . f University of Bari, Institute of Cardiology, Bari,
Italy; 2S. Maugeri Foundation, Cardiology Dept., Cassano M, Italy

Cardiac resynchronisation therapy (CRT) is a promising strategy in patients
with severe heart failure (HF) and left bundle branch block (LBBB). However, no
criteria are yet available to predict which patients will gain. The aim of this study
was to investigate the value of inter- and intra-ventricular echocardiographic
asynchrony parameters in predicting reverse remodelling after CRT.
We studied 20 patients (63±10 years, 8 male) with advanced HF (4 with is-
chemic and 16 with non-ischemic cardiomyopathy) and LBBB (QRS duration
=>140 ms). Before pacemaker implantation, left ventricular asynchrony was
assessed using echo-Doppler by calculating septal-to-posterior wall motion de-
lay (SPWMD, i.e the shortest interval between the maximum posterior displace-
ment of the septum and the maximum displacement of the left posterior wall
during systole) and left ventricular electromechanical delay (LVEMD, i.e. the
time between the onset of QRS and aortic flow). Inter-ventricular asynchrony
(inter-ventricular delay, IVD) was evaluated by measuring the difference be-
tween the LVEMD and the right electromechanical delay (i.e. the time between
the onset of QRS and pulmonary flow). Left ventricular end-diastolic (LVEDVI)
and end-systolic (LVESVI) volume indexed for body surface area were calcu-
lated before and one month after implantation. The patients with a reduction in
LVESVI >15% were considered responders.
CRT significantly improved LVEDVI (from 150±53 to 119±37 mi/m 2 , p<0.001)
and LVESVI (from 116±43 to 85±29 mI/m2 , p<0.0001). The responders
showed a SPWMD significantly longer than non-responders (246±68 ms vs
110±55 ms, p<0.001). No differences were found between responders and
non-responders in terms of QRS duration (173±18 ms vs 164±12 ms, p=NS),
LVEMD (126±40 ms vs 163±55 ms, p=NS) and IVD (59±19 ms vs 73±21 ms,
p=NS). All responders had a SPWMD > 130 ms. At this cut-off the specificity
in predicting reverse remodelling was 63%, with a positive predictive value of
80% and an accuracy of 85%.
In conclusion, in patients with advanced HF and LBBB, baseline SPWMD is a
strong predictor of the occurrence of reverse remodelling after CRT, thus sug-

SIGNAL AVERAGED ELECTROCARDIOGRAM

P2793 P-wave signal-averaged electrocardiogram after
successful cardioversion of acute and persistent
atrial fibrillation

M. Buncova, J. Bytesnik. IKEM, Cardiology department, Prague, Czech
Republic

A prolonged P wave in signal averaged high resolution ECG (P-SAECG) may
indicate the presence of an impaired intra- and interatrial conduction, which
could be a predisposing factor for atrial fibrillation (AF). The aim of the study
was to evaluate the changes of P-SAECG in sinus rhythm restored in patients
with different duration of AF
Methods and Results: We evaluated 37 patients (29 males, age 62 ±12 y) af-
ter successful cardioversion (CV) o,-AF persistent more than one month (group
A) and 20 patients (15 males, age 63±15 y) after CV of acute AF with duration
less than 48 hours (group B). The control group consisted of 21 healthy sub-
jects(1 1 males, 62±11 y) without history of AF and/or organic cardiac disease.
We measured the filtred P wave duration and the root mean square voltage
in terminal 20 ms of P wave (RMS 20), using the analysis of three orthogonal
ECG leads (MAC 5000, Marquette). Left atrial diameter (LAD) and left ventric-
ular ejection fraction (LVEF) were evaluated by 2D-echocardiography.
Results: Comparison of filtered P wave duration and LAD parameters for both
AF patient groups is shown in the Table. Although filtered P wave duration was
significantly longer and LAD significantly greater in group A as compared with
control subjects, no such a difference was found between group B and controls.

Characteristics of group A and B

Group A (n=37) Group B (n=20) P value

Age 62.2 ±12.1 63.0 ± 14.6 NS

LVEF (%) 57.4±12.1 63.2 ± 5.9 NS
LAD (mm) 44.8 ± 6.2 37.5 ± 4.9 <0.001
Mitral valve disease 10.8% 10.0% NS

Amiodarone 27% 25% NS

Propafenone 14% 20% NS
P wave duration (ms) 173.0 t 47.9 132.5 f 21.1 <0.001

RMS 20 (ms) 3.2 f 1.8 4.2 ± 3.0 NS

Noise level (uV) 0.49 f 0.20 0.44 ± 0.14 NS

Conclusion: Significant prolongation of the P wave duration in high resolution
ECG after longer period of atrial fibrillation could reflect atrial electrophysiolog-
ical remodeling caused by this tachyarrhythmia.
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P2794 P-wave signal-averaged time domain parameters in
interatrial septum pacing and dual site right atrial
pacing

D. Szczesniak, A. Kutarski, T. Widomska-Czekajska. University Medical
Academy of Lublin, Department of Cardiology, Lublin, Poland

Interatrial conduction disturbances (IACD) are the known substrate of re-
entrant atrial arrhythmias and atrial pacing modes providing more symmetrical
activation both of atria consist promising chance for this pts. The time domain
of the signal-averaged (SA) P wave is considered as an easy and valuable
method to investigate the electrophysiological properties of atrial myocardium.
Promising results obtained previously by Padeletti and by us using only single
site CS ostium region pacing inspired us for this study. Its aim was the compar-
ison of influence of low-posterior interatrial septum pacing (IAS) and dual site
(RAA+IAS) of right atrium pacing (DuRA) on SA P wave parameters.
Patients & methods: We examined 19 patients with dual site right atrial pac-
ing system. Examinations were performed during IAS (SSI UP pacing program
- cathode was connected to IAS lead) and DuRA pacing (SSI BP pacing pro-
gram) 80 bpm. We analyzed the time domain of the signal averaged (SA) P
wave from three orthogonal bipolar leads (XYZ) during pacing using both pac-
ing modes. We considered three parameters: SA P wave duration, the root
mean square voltage of the last 20 ms of SA P wave (RMS20) and the duration
of oscillations lower than 5mV of the final part of the P vector magnitude (LAS5)
as well as the presence of atrial late potentials (LP) criteria.
Results:

Parameterstaverage (SD) IAS pacing DuRA pacing	 p

SA P wave duration 133.1(19.6) 131.2(15.8)	 0.59
SAP wave RMS 20 3.2(1.21) 2.7(0.66)	 0.06
SAP wave LAS 5 5.88(3.64) 6.13(4.3)	 0.8
Atrial LP criteria* 4 5	 -

*Atrial LP criteria-P wave duration , 125ms, RMS20<2,4mV, statistically significant p<0,05

The SA P wave time domain parameters analysis indicates, that there is no
statistically significant differences between IAS pacing and DuRA pacing in the
examined group of patients.
Conclusion: Low-posterior IAS pacing shows similar effects to DuRA pacing;
it can to confirm utility this simple pacing mode for pts. with atrial arrhythmias.

P2795 Prognostic significance of serial P-wave
signal-averaged electrocardiogram following
electrical cardioversion of atrial fibrillation:
a prospective study

X. Guo, M.M Gallagher, J. Polonieki, Y. Gang, M. Malik, A.J Camm. St
George's Hospital Medical School, Cardiological Sciences, London, United
Kingdom

We hypothesise that the persistence of delayed atrial conduction detected by
serial P-wave SAECG (P-SAECG) can identify pts who may recur atrial fib-
rillation (R-AF) after external electrical cardioversion (ECV). P-SAECGs were
recorded on 60 pts after ECV for persistent AF(53 men, 66 ± 10 yrs) and re-
peated on pts maintained sinus rhythm (SR) 1-week (w), 1-month (m), 3 and 6m
later. Filtered P wave duration (PD), RMS of the terminal 40, 30, 20 ms (RMS-
40, 30,20)01 the filtered P wave, RMS of the entire filtered P wave (RMS-P) and
the integral of voltages in entire P wave (integral-p) were obtained from each
recording. Of 60 pts, 31(52%) returned to AF within 1w, 11(18%) between 1w
and 1 m, 2(3.3%) between 1 and 3m and 2(3.3%) returned to AF between 3 and
6m. There were no significant differences between pts with(n=46) and without
R-AF(n=14) in clinical variables except AF duration. The pts with R-AF had
longer PD (157±24 vs. 143±17ms, p<0.0001) and lower RMS-40, RMS-30,
RMS-20 (5.3±2 vs. 6.1±3.4 p.V; 4.3±1.5 vs. 5.7±3.2 µV; 3.6±1.4 vs. 5.2±3
µV, all p<0.007, respectively) than pts with SR. Above 4 indices did not change
significantly over time, however the RMS-p was increased in SR pts (p=0.009)
whilst a reduction was noted in R-AF group(p=0.032), integral-p was only de-
creased in R-AF group (p=0.0028). In RMS-P and integral-p (Fig) the difference
between SR and R-AF slopes were significant.

Evolution of serial P -SAECG after ECV.

The inclusion of dynamic changes in PD and RMS-p in the 1w recording in
the definition of an abnormal P-SAECG provided improved predictive power

compared to analysis of the P-SAECG at day 1 alone. Sensitivity for detect-
ing R-AF between 8-30 days was increased from 72.7 to 100% and positive
predictive accuracy from 72.7 to 84.6%.
Conclusion: Serial P-SAECG following ECV can be used to predict AF recur-
rence.

P2796 Late potentials in patients with acute myocardial
infarction treated with thrombolytic therapy-are they
predict the long-term prognosis?

B. Stefanovic, P. Mitrovic, Z. Vasiljevic, G. Matic, A. Milosevic, M. Grujic.
Belgrade, Yugoslavia

Background: Signal averaged ECG is useful non-invasive tool for detecting
patients at risk for sudden cardiac death after acute myocardial infarction. The
aim of the study was to estimate prognostic significance of ventricular late po-
tentials in pts with AMI treated with thrombolytic therapy during the long-term
follow-up.
Method: The 281 pts with AMI treated with intravenous streptokinase and dis-
charged alive were followed-up to 10 years. There were 85% male, mean age
55 ± 9 years (range 32-77). Signal-averaged ECG was performed within 1
month after AMI. Late potentials were considered positive if 2 of 3 criteria were
found. Positive LPs had 52 (18.5%)-group I, and negative LPs 229 (81.5%) pts-
group II. There were no significant differences between groups in gender, age,
history of diabetes, previous infarct, QRS score, Killip class, peak CPK level,
left ventricular end-systolic volume and ejection fraction.(p=NS). Patients with
positive LPs had a higher mean end-diastolic volume (p<0.02), as well as more
occluded IRA (p<0.03) than those with negative LPs.
Results: During 10-year follow-up 67 (23.8%) pts died: 22 in group I and 45
in group II, (42.3% vs. 19.7%, p<0.0005). A half of all deaths were sudden
cardiac deaths (SCD), 34/67 (51%). SCD was recorded in 11 pts with posi-
tive and 23 pts with negative LPs (21.1% vs.10.0%, p<0.05). Actuarial curves
comparing all cause death-free survival in those groups were estimated. There
was significant difference between groups I and II after 16, 32, 48, 64, 80, 96
and 108 months, respectively: 88.5% vs. 96.5%; 78.8% vs. 93.9%; 76.9% vs.
91.7%; 66.8% vs. 88.5%; 64.5% vs. 83.8%; 61.6% vs. 78.8%; 54.8% vs. 77.2%.
(p<0.000). Likewise, actuarial curves comparing SCD-free survival differed sig-
nificantly between groups I and II after 16, 32, 48, 64, 80, 96 and 108 months,
consecutively: 94.0% vs. 98.2%; 87.8% vs. 96.4%; 85.6% vs. 95.9%; 83.3%
vs. 94.6%; 80.3% vs. 91.2%; 80.3% vs. 89.1%; 75.8% vs.87.3%.(p<0.02)
Conclusion: Presence of positive LPs in patients with acute myocardial in-
farction treated with thrombolytic therapy is a significant predictor of sudden
cardiac death and overall mortality during long-term follow-up. Patients with
positive LPs had more occluded IRA and higher mean EDV.

P2797 Late potentials in arrhythmogenic right ventricular
cardiomyopathy: long-term follow-up

A.F. Folinot, B. Bauce 2 , G. Frigoz, P. Michieli 1 , A. Naval. I Universityof
Padua, Department of Cardiology, Padova, Italy; 2University of Padua,
Department of Cardiology, Padua, Italy

The aim of our study was to evaluate the modifications of late potentials dur-
ing a long-term follow-up in patients with arrhythmogenic right ventricular car-
diomyopathy, and to compare these results with the echocardiographic findings
during the same period. We studied 20 consecutive patients (12 males, 8 fe-
males) with a mean age of 27±14yrs. After the baseline visit, all of them were
followed by outpatients controls every 2 years until 8 years. At each visit they
underwent signal averaging ECG and echocardiography with measurements
of left and right ventricle volumes and ejection fractions. The two filter settings
considered showed a similar behaviour, with a progressive increase of late po-
tentials through alternate phases of increment and reduction (table). Echocar-
diographic indexes did not show significant modifications during follow-up.

Signal-averaging ECG parameters

Visit 1	 Visit 2	 Visit 3	 Visit 4	 Visit 5

50-250Hz
QRS 127±12 133±11 127±13 128±13 135±19
HFLA 26±10 26±11 27±12 28±10 31±14
RMS 59±57 38±20 51±50 43±35 40±31
40-250Hz
QRS 119±15 127±16 122±16 121±12 128±19
HFLA 38±13 43±18 42±14 44±12 48±21
RMS 27±16 21±16 22±16 21±16 19±12

Values are expressed as mean ± standard deviation. QRS: filtered QRS duration; HFLA: high
frequency low amplitude signals duration in the terminal portion of QRS; RMS: root mean
square voltage in the last 40ms of the filtered QRS.

In conclusion, signal averaged ECG puts in evidence a progressive extension of
zones with delayed conduction, that is not related with noticeable modifications
detectable by echocardiography. Transient reductions of late potentials could
reflect the formation of compact fibrotic/fatty tissue, with a complete substitution
of myocardial fibres with delayed conduction.
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Conclusion: Driving time of first responders is very short, but much time is lost
in decisions in EMS dispatch centers and in communication between dispatch
centers. To optimize a first responder project separate dispatch centers must
integrate and speed up dispatch decisions.

police or fire DC, depending on the region, is alarmed. The police or fire DC
directs a police patrol or fire engine with AED to the scene. All relevant time
points and time intervals, corrected to a standard clock, were obtained from
interviewing of witnesses at the scene, the system information of the DCs and
the time registration of the defibrillators.
Results: 479 bystander-witnessed cardiac arrest were analyzed. In 138 calls
a fire engine and in 341 calls a police patrol was dispatched as first responder.
In the table the time intervals of dispatching the EMS and first responder are
shown.

I P2801 I Sudden death in children and young adults: still
cases of unknown cause

E. Karvouni 1 , A. Anastasakis 1, C. Spiliopoulou 2, N. Protonotarios 1 ,

A. Theopistou 1 , A. Rigopoulos 1, M. Agapitos 3, P.Toutouzas 1. 1University of
Athens, Cardiology Department, Athens, Greece; 2 University of Athens,
Department of Forensic Medicine, Athens, Greece; 3 University of Athens,
Department of Pathology, Athens, Greece

Aim: Aim of the study was to investigate the causes of sudden death (SD) in
the young in a representative Greek population.
Methods: We recorded consecutive cases of SD in children and young
adults(1-35 years) in the region of Attica and Cyclades during a 4-year period
and identified the cause of death according to pathological examination.
Results: We recorded 130 consecutive cases of SD. Eighty-nine (69%) were
males (mean age 27.0±8.6 yrs) and 41 (31%) females (mean age 24.3±10.0
yrs) (p=0.11). SD was of cardiovascular origin in 96 (74%) cases. In 29 (22%)
cases, the cause of SD remained unknown despite detailed pathological inves
tigation. In 37(28%) cases, SD occurred at age range 1-20, while in 93(72%)
cases in age between 21-35 years. In age group 1-20, the most frequent car
diac cause of SD was hypertrophic cardiomyopathy (HCM) (9 cases, 24%). In
age group 21-35, atherosclerotic coronary artery disease (CAD) was the lead
ing cause of SD (26 cases, 28%). In males, atherosclerotic CAD was the most
frequent cause of SD (25 cases, 28%). In females, the majority of SD cases
was of unknown cause (12 cases, 29%).

Causes of sudden death

120 (60-224) 120 (60-210) 120 (60-240)
N/A 120 (60-189) 154 (81-271)
N/A 60 (0-60) 60 (60-127)

120 (90-180) 184 (120-274) 259 (183-360)
300 (240-435) 180 (120-300) 180 (120-261)
607(480-818) 540(411-720) 632(519-855)
144 (86-225) 125 (77-186) 130 (74-180)

Fire fightersPolice

80 (62%)
27(34%)
16(20%)
12(15%)
4(5%)
4(5%)
3(4%)
2(2%)
1(1%)
1(1%)

16(12%)
5(4%)

29(22%)

SO cases (%)

EMS

Collapse to call EMS
Call EMS to call first responder DC
Call lirst responder DC to dispatch first responder
Call EMS to dispatch
Driving time
Collapse to arrival
Arrival at the scene to shock (in case of VF)

Time interval in seconds, median (25%-75%)

Cardiac causes
- Atherosclerotic CAD
-HCM
- Congenital heart disease
- Myocarditis
- Dilated cardiomyopathy
- Unclassified cardiomyopathy
- Naxos disease
- Arrhythmogenic right ventricuiar cardiomyopathy
- Myocardial ischemia
Vascular causes
Non-cardiovascular causes
Unknown cause

Causes 01SO

IP2798 I Prognostic value of the signal-averaged P-wave for
the recurrence of atrial fibrillation after successful
cardioversion

M. Hofmann, L. Goedel-Meinen, K. Koppitz. Deutsches Herzzentrum,
MOnchen, Germany

The aim of this prospective study was to assess the prognostic value of the
signal-averaged p wave for the recurrence of atrial fibrillation (AF) after suc
cessful electrical cardioversion (CV). In 57 patients (11 women, 46 men; mean
age 61 years) who had had sinus rhy1hm(SR) restored the day before, a signal
averaged ECG of the p wave was recorded and analysed using unidirectional,
bidirectional and FIR filters. Four weeks and 12 months later, all patients were
evaluated for the recurrence of AF.
Results: After cardioversion, 10 pts (18%) had a normal p wave <138.5 ms in
the signal averaged ECG. Four weeks later, 22 pts (39%) had atrial fibrillation;
their mean p wave duration in the first signal-averaged ECG had been 157
ms. The 34 pts who still remained in SR had had a mean p wave duration of
148 ms (P=0.07). Kaplan Meyer graphs of the AF recurrence-free periods over
the entire 12-month-interval show overlapping curves of the two groups with
normal and prolonged p wave durations (log rank test: P=0.62). Results were
comparable when bidirectional and FIR filters were used, including parameters
like root mean square voltage.
Conclusion: In spite of a tendency towards longer p waves in the AF recur
rence group, the signal averaged ECG of the p wave is not a useful method to
predict the recurrence of atrial fibrillation in patients after successful electrical
cardioversion. Only a small proportion of signal averaged p waves qualifies as
"normal" after a period of atrial fibrillation and consequent electrical cardiover
sion.

IP2799 I Transcoronary ablation of septal hypertrophy for
HOeM. No evidence for the induction of an
arrhythmogenic substrate

F.H. Gietzen, M. Bartelsmeier, T.H. Lawrenz, L. Obergassel,
C. Strunk-Mueller, C.H.J. Leuner, H. Kuhn. Staedtische Kliniken Bielefeld,
Medizinische Klinik II, Bielefeld, Germany

Transcoronary ablation of septal hypertrophy (TASH) is a catheter interven
tional therapy for HOCM. However, for reduction of septal thickness, elimina
tion of outflow obstruction and improvement of symptoms, the injection of 96%
ethanol (2.6±1.6 ml) into a septal branch as well as the induction of a septal
necrosis (~3% of the left ventricular mass) had to be accepted. Consideration
had to be given predominantly to the possibility of the induction of an arrhy1h
mogenic substrate with subsequently enhanced risk of sudden cardiac death.
To evaluate the influence of TASH on the signal-averaged ECG (SAECG) a time
domain analysis was performed in 30 consecutive pts. (17 men, 51±16 y., prior
syncope in 11) with sinus rhy1hm and normal intraventicular conduction before
and after intervention. The results were correlated to haemodynamic and elec
trophysiologic parameters including programmed ventricular stimulation (PVS)
at 2 right ventricular sides with up to 3 extrastimuli. Clinical information is ob
tained with a max. of 68 months after TASH (average 37±16 months).
Two weeks and six months after septal infarction the QRS duration (from
102±12 to 101±20 to 100±10 ms), the amplitude in the last 40 ms of the
filtered QRS-complex (RMS) (from 69±44 to 61±41 to 63±42 J.LV) and the
duration of late potentials (LAS) (from 26±9 to 26±10 to 25±8 ms) remained
unchanged despite a peak CK-activity of 453±227 U/L induced. Furthermore,
with regard to the Simson rules 25 out of 27 initially "late potential negative"
pts. remained without evidence for a newly developed abnormal SAECG. This
was accompanied by a lack of inducebility at PVS in all pts. investigated. Dur
ing follow up non of the 30 pts. enrolled suffered an arrhy1hmogenic event like
sustained ventricular arrhy1hmiaor death.
Conclusion: With regard to time domain analysis of the signal-averaged ECG
a TASH induced septal necrosis remained without evidence for the induction
of an arrhy1hmogenic substrate. However, further investigations and a longer
follow up in a larger number of pts. are needed.

SUDDEN DEATH - RESUSCITATION

I P2800 I Dispatch delay of first responders in out-of-hospital
cardiac arrest limits its benefit

A.P. Van Alem, R. Vrenken, R.W. Koster. Academic Medical Center,
Cardiology, Amsterdam, Netherlands

Objective: Early defibrillation by first responders can significantly improve sur
vival of out-of-hospital cardiac arrest. For early defibrillation travel-time of the
first responder but also the rapid dispatch is crucial. We analyzed the function
ing of the dispatch system in the Netherlands.
Methods: Medical calls to the central alarmnumber 112 are directed to the
emergency medical system (EMS) dispatch center (DC). When the EMS DC
receives a call concerning a cardiac arrest, 2 ambuiances are sent and the

Conclusions: SD in children and young adults is of cardiovascular origin in the
majority of cases. A considerable number of SD cases in the young remain of
unknown cause despite detailed investigation, especially in females. There is a
preponderance of male gender in the SD young population.
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P2802 Prolonged cardiopulmonary resuscitation should be
not a contraindication for the thrombolytic therapy in
acute myocardial infarction

G. Tatu-Chitoiu, C. Teodorescu, M. Dan, M. Guran, P. Capraru,
O. Istratescu-Wolkowski, M. Dorobantu. Spitalul de Urgenta, Card. Dept.,
Bucharest, Romania

Background: Taking into consideration a potential risk for internal bleeding, the
ACC/AHA and the ESC guidelines consider prolonged or traumatic cardiopul-
monary resuscitation (CPR) as a relative contraindication for thrombolysis in
acute myocardial infarction (AMI).
Objective: Safety and efficacy of thrombolysis in a group of patients (pts.) with
AMI and prolonged CPR have been studied.
Methods: In a group of 946 consecutive pts. with ST segment elevation AMI
treated with thrombolysis (Streptokinase 1.5 MU/20-60 min.) within the first 6
hours after the onset of the chest pain we identified 51 pts. (18 females, 33
males, age 62±12) who underwent more than 10 min. of CPR. CPR was per-
formed by a trained personnel according to the European Resuscitation Coun-
cil,s (ERC) Guidelines for basic and advanced life support.ln 18 pts. CPR was
performed before, in 20 pts. during and in 13 pts. immediately after thrombol-
ysis. Sixteen pts. (39%) were in Killip class I, 10 pts (24.4%) in class II, 7 pts
(17.3%) in class III and 8 (18.5%) in class IV. All pts. who survived received
aspirin and heparin 1000 i.u./hour, 48-72 hours. Autopsy was performed in all
pts. who died. The incidence of the minor and major haemorrhagic events have
been evaluated.
Results: The average time of CPR was 26 ±15 min. (limits: 10-60 min.). Sev-
enteen pts. (33.3%) survived. Major bleeding was registered in 4 pts. (9.2%)
(hemathemesis in all 4) but this complication was not a cause of death. Minor
bleedings were registered in 8 pts. (18.5%). No stroke was registered in this
group. Autopsy performed in the 34 pts. who died did not show any sign of
serious intra thoracic or intra abdominal bleeding.
Conclusions: Prolonged CPR performed in pts. thrombolised for AMI accord-
ing to the ERC Guidelines does not increase the risk for serious internal bleed-
ings. Our data suggest that prolonged CPR should be not considered as a
contraindication for the thrombolytic therapy.

P2803 Epidemiological pattern and prediction of sudden
cardiac death after myocardial infarction in patients
with optimized beta-blocking therapy

H.V. Huikuri 1 , J.M. Tapanainen 2 , K. Lindgren 2 , P. Raatikainen 2 ,

T.H. Makikallio 2 , R.J. Myerburg 3 .'UniversityofOulu, Dept. of/nt. Med., Div.
of Cardiology, Oulu, Finland;; 'University of Oulu, Dept. of/nt. Med., Div. of
Cardiology, Oulu, Finland; 3Miami University Medical Center, Florida, United
States of America

Background: Data from various sources have shown that one half of cardiac
deaths are sudden occurring mostly within the first year after an acute myocar-
dial infarction (AMI), and that some arrhythmia risk variables are able to predict
the occurrence of sudden cardiac death (SCD). We studied whether the predic-
tion and epidemiological pattern of SCD will change, if the medical therapy of
the patients is optimized according to contemporary guidelines after the AMI.
Methods and Results: A consecutive series of 700 patients (mean age 62±
10years, 182 females and 518 males) with an AMI was included in this single-
center, prospective follow-up study. The end-points were non-SCD, SCD, and
arrhythmia events. Arrhythmia risk variables, such as non-sustained ventricular
tachycardia (VT), heart rate variability, baroreflex sensitivity, signal averaged
electrocardiogram (SAECG) and QT dispersion were analyzed among the pa-
tients who were discharged alive from the hospital (n=675). Cardiac medication
was optimized according to contemporary guidelines with special emphasis on
the implementation of long-term beta-blocking therapy, which was used by 97%
of the patients at the time of discharge from hospital and by
95% at one year after the AMI, respectively. During the mean follow-up of
40±14 months, 34 non-sudden (5.0%), and 19 sudden (2.8%) cardiac deaths
occurred, and 15 patients had an arrhythmia event (2.2%). Only few SCDs
(3/19, 16%) and arrhythmia events (3/15, 20%) occurred during the first
12 months after the AMI compared to non-SCDs (18/34, 53%) (p<0.01 for
both). Most of the arrhythmia risk variables, e.g. non-sustained VT, QT disper-
sion, baroreflex sensitivity and SAECG predicted the occurrence of non-SCD
(p<0.05 for all) but not the SCD (NS for all).
Conclusions: The epidemiological pattern of SCD is different from that re-
ported earlier among the post-AMI patients in whom the beta-blocking medica-
tion has been optimized. The common arrhythmia risk variables seem to lose
their power as predictors of SCD among these patients.

P2804 Death due to pulmonary embolism: a post mortem
study

M D. Stewart', H H. Gray 2 , P. Gallagher 3 . ' Southampton General Hospital,
Wessex Cardiac Unit, Southampton, United Kingdom; 2 Southampton General
Hospital, Wessex Cardiac Unit, Southampton, United Kingdom; I University of
Southampton, Department of Pathology, Southampton, United Kingdom

Pulmonary embolism (PE) is reported to be the third commonest cardiovascular
cause of death. Despite an increased awareness of the need for thromboprohy-
laxis, a significant number of deaths due to PE still occur without the condition
being considered or recognised. We present the results of a post mortem re-
view carried out as part of an epidemiological study into the incidence of PE in
Southampton, UK (population of 430,408).
Over a one-year period from June 2000 to May 2001 all post mortem exami-
nations performed in Southampton University Trust hospitals were reviewed for
evidence of PE. 1164 post mortem examinations were performed during the
study period, with evidence of pulmonary thromboembolism being identified in
87 cases, giving an overall post mortem incidence of 7.5% [95%CI, 5.96% -
8.98%]. Of the 1164 deaths, 668 were sudden or unexplained (57.4%), 514
of these occurring in the community (76.9%) and 154 in hospitalised patients
(23.1%). PE was identified as the main or significant contributor to the cause
of these sudden/unexpected deaths in 42 community and 20 hospital cases
(8.2% and 13.0% of cases respectively).
PE remains a significant cause of death in the UK, both in community and hos-
pital settings, despite an increased awareness and recommendations for the
use of thromboprophylactic precautions. At post mortem, PE can be identified
as the cause of almost 1 in 10 sudden or unexpected deaths.

P2805 Revascularisation after aborted sudden death: the
most important treatment option for secondary
prevention? Substudy from the LOHCAT trial

A.E. Borger van der Burg, L. van Erven, M. Bootsma, E.E. van der Wall,
M.J. Schalij. Leiden University Medical Center, Cardiology, Leiden,
Netherlands

Introduction: Life-threatening ventricular arrhythmias (VA) occur frequently in
pts with coronary artery disease. The risk of recurrence of VA is according to
the literature over 30% per year, so carefull evaluation is mandatory to deter-
mine the optimum treatment strategy for these pts. We prospectively evalu-
ated the effects of revascularisation of survivors of sudden cardiac death. The
Leiden Out of Hospital Cardiac Arrest Trial (LOHCAT) applies a standardized
screening protocol in pts with VA.
Methods: The LOHCAT screening protocol includes: echocardiography, nu-
clear imaging, coronary angiography and an EP study. Pts with primary VF due
to acute myocardial infarction (<48 hours) were excluded.
Results: From 1994 until 2001, 444 consecutive survivors of sudden cardiac
death are included (350 male, 59±13 yrs, VF:235, VT:209). After evaluation
coronary revascularisation was performed in 90 (20%) pts (45 pts CABG, 40
pts PTCA, 5 pts both CABG and PTCA). LV ejection fraction was 42±21%.
Four pts died post operatively. All pts were inducible before revascularisation.
The effects of revascularisation on inducibility of VTNF were evaluated after
the procedures with an EP study (37 pts were not inducible anymore). Before
discharge, an ICD implantation was performed in 48 pts (56%) (3 underwent
catheter ablation of VT as well) and one pt underwent catheter ablation of VT.
Anti arrhythmic drugs were used by 36 pts. During follow-up (32±29 mos) 4 pts
died (none of them due to VA). Recurrences were observed in 10 (12%) pts (9
with ICD back up, 5 shocks/pt, and one patient with AAD).
Conclusion: Revascularisation after aborted sudden death due to VA is a suc-
cessful approach. The risk for recurrence decreases significantly to 12% in our
study population during a follow-up of nearly three years. No patient died due
to recurrent VA.
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P2806 Age-dependency of various causes of sudden cardiac
death in the young

C. Basso, D. Corrado, G. Thiene. University of Padua, Pathology, Padova, Italy

Objective: The aim of the present study was the establish the age-distribution
of various causes of sudden cardiac death (SCD) in a series of young people
(aged 1-35 yrs) who suffered cardiac arrest.
Design and Results. In the time interval 1980-2001, 317 (91 female and 226
male) consecutive cases of SCD in the young in Northeast of Italy have been
prospectively studied according to a detailed pathology protocol as well as
clinico-pathologic correlation. Cardiac arrest was mechanical in 21 (7%) due
to aortic rupture (14), pulmonary embolism (5) or haemorrhagic shock (2).
In the remaining 296 (93%) SCD was arrhythmic and major causes included
atherosclerotic coronary artery disease (CAD 61,19%), arrhythmogenic right
ventricular cardiomyopathy (ARVC 42, 13%), myocarditis (36, 11%), valve dis-
ease (31, 10%), conduction system disease (27, 8%), hypertrophic cardiomy-
opathy (28, 9%), congenital CAD (21, 7%), dilated cardiomyopathy (13, 4%),
acquired non-atherosclerotic CAD (9, 3%) and postoperative congenital heart
disease (5, 2%). In 23 cases (7%) no evidence of structural heart disease was
found ('mors sine materia').
By ANOVA test a statistically significant difference in terms of mean age was
found between subgroups of patients with different causes of SCD. In particular,
mean age of patients who died suddenly due to atherosclerotic CAD was higher
than that of patients with other cardiovascular substrates (29.8 vs 23.2 yrs,
p<0.0001). We then subdivided the study population in four age-groups, le
group I <10 yrs(5%), group 11 10-19 (19.5%), group III 20-29 (43.5%), and
group IV 30-35 (32%), to analyze the distribution of various causes of SCD
in the different age-intervals. In group I hypertrophic cardiomyopathy was the
leading cause (25%) followed by congenital CAD (19%). In group II the leading
cause was ARVC (18%) followed by congenital CAD (13%) and myocarditis
(13%). In group III major causes of SCD were atherosclerotic CAD and ARVC
(16% both). Atherosclerotic CAD was the leading cause in group IV accounting
for 35% of all SCDs (vs 16% group III and none in group I and II).
Conclusions: The disorders responsible for SCD in children and adolescents
are different from those in people older than 30 yrs. In the last segment of
population, atherosclerotic CAD is by far the most common cause accounting
for more than one-third of all SCDs. On the other hand children and adolescents
die more often due to congenital abnormalities or myocarditis.

P2807 Sudden unexpected death in children with a
previously diagnosed heart defect

F.N. Polderman', J. Cohen', N. Blom 2 , T. Delhaas 3 , W.A. Helbing 4 , J. Lams,
M. Sobotka-Plojhars, N. Sreeram 1 . 1 Wilhelmina Children's Hospital, Dept of
Cardiology, utrecht, Netherlands; 2Academic Hospital Leiden, Dept of
cardiology, Leiden, Netherlands; 3Academic Hospital Maastricht, Dept of
cardiology, Maastricht, Netherlands; 4 Sophia Children's Hospital, Dept of
Cardiology, Rotterdam, Netherlands; 5Academic Medical Center, Dept of
cardiology, Amsterdam, Netherlands; 6 Vrije Universiteit, Dept of cardiology,
Amsterdam, Netherlands

Objectives: the aim of the study was to identify all infants and children within
the Netherlands with previously diagnosed heart disease who had a sudden
and unexpected death (SUD), and to identify the possible cause of death.
Background: It is known that children with previously diagnosed heart defects
die suddenly. The causes of death are often unknown.
Methods: All children (<19 years) with a previously diagnosed heart defect
and SUD between January 1990 and June 2001 presenting to 7 of 8 tertiary
centers in the Netherlands were identified using hospital databases. We ex-
cluded patients receiving compassionate care. Diagnoses, clinical status and
circumstances of death were sought from casenotes and postmortem reports.
Deaths were classified as of cardiac or non-cardiac origin.
Results: We identified 150 cases of SUD (89 male) at a median age of 2.3years
(18 days - 18.9 years); 49/150 patients (33%) were <1 year. Diagnostic cate-
gories included left to right shunts (N=34, 14 <1 year), cyanotic lesions (N=38,
13 <1 year), cardiomyopathy (N=11, 2 <1 year), univentricular heart (N=24,
10 <1 year), obstructive lesions (N=11, 3 <1 year), primary arrhythmia (N=8,
0 <1 year), and miscellaneous defects (N=18, 5 <1 year). 108 of 150 patients
(72%) had been operated of whom 61 (57%) had had corrective surgery. Of the
infants with SUD, 32/49 (65%) had undergone surgery (11 corrective); 76/101
older children had undergone previous surgery (50 corrective). 114 of 150 chil-
dren (76%) died of a cardiac cause. Causes of death were arrhythmia (59),
heart failure (25), shunt occlusion (10), pulmonary hypertensive crisis (8) and
acute myocardial infarction (4). 30 of 49 infants died of a cardiac cause; causes
of death included arrhythmia (10), heart failure (8), shunt occlusion (7), acute
myocardial infarction (2).
Conclusions: The incidence of SUD in children with previously recognised
heart defects is low. The majority of deaths were of cardiac origin. Pump failure
and arrhythmias were terminal events in a significant number of patients in the
entire population.

P2808 Advanced cardiac life support training does make a
difference

M.A. Moretti, L.A.M. Cesar, J.F.M. Ferreira, J.A.F. Ramires. University of Sao
Paulo Medical School, Heart Institute (InCor), Sao Paulo, Brazil

Many factors influence the success of in-hospital cardiopulmonary resuscitation
(CPR). This multicenter, prospective study examined how Advanced Cardiac
Life Support (ACLS) training influenced CPR outcomes in 156 patients who ex-
perienced 172 in-hospital cardiorespiratory arrest (CRA) events from 01/98 to
03/01. Rates of return of spontaneous circulation (ROSC), short-term survival
(alive at hospital discharge), and long-term survival (30 days and 12 months)
were compared between two patient groups: "With ACLS" (at least one team
member had ACLS training) and "Without ACLS" (no team member had ACLS
training). The ROSC rate was 37.8% (65/172) for all events and 39.7%(62/156)
for all patients. This rate was 43.4% (49/113) versus 27.1% (16/59) in the "With
ACLS" and "Without ACLS" groups, respectively (p=0.037). Hospital discharge
rates were 22.1% (21/95) and 1.2% (5/49), respectively (p=0.08). After one
year, 9.6% (15/156) of patients, all from the "With ACLS" group, were alive.
Other factors related to survival included the event site, immediate cause, initial
rhythm, duration of care, prior presence of oral-tracheal intubation, and need
for a transcutaneous pacemaker. In conclusion, we found that the presence of
at least one ACLS-trained team member doubles the chances of ROSC, thus,
increasing the chances of survival until discharge.

P2809 Psychological stress in lay defibrillation: cognitive
and emotional aspects

R. Gaillet', C. Morger 2 , M. von Planta 3 , H. Saner 4 . 'Prevention and
Rehabilitation, Swiss Cardiovascular Center, Bern, Switzerland; 'Cantonal
Hospital, Dept. of Medicine, Olten, Switzerland; 3Basel, Switzerland,-

'Prevention and Rehabilitation, Swiss Cardiovascular Center, Bern,
Switzerland

Objective: The emotional and cognitive effects on persons in defibrillation
teams and the opinion of the patients treated by these first responders were
analysed for the first time in a prospective study.
Methods: After training in CPR and semiautomatic defibrillation, members
of 36 different fire-brigades in the region of Olten (Switzerland) act in AED-
teams as first responders in cardiac emergencies. At the beginning of the study
relevant psychological and social aspects were analysed; after interventions,
the participants were questioned on the emotional situation regarding coping,
causal attribution and stress. Furthermore, in a parallel case-control study, sur-
vivors of cardiac emergencies were interviewed immediately upon hospitalisa-
tion and questioned in a semi-structured way on the emotional strain caused by
intervention of the AED-team in comparison with the intervention of the regular
ambulance team.
Results: 369 members of AED-teams participated in this study (78% of all
members; mean age 36 years, 86% men). Duration of observation was 8±6.5
months. On average, 6±3.5 interventions/ defibrillations were made by the
team members. At the beginning of the study, 32% expressed fear to make a
mistake during the intervention/defibrillation; after there interventions the per-
centage was down to 9% (p<0.01). 79% considered a persisting fear to be con-
fronted with friends/family during an intervention as the main subjective stress
factor. After an intervention, the AED-team-members were often preoccupied
with the fate of the relatives of the patient (86%). 14% of the men and 34% of
the women (p<0.01) were preoccupied with the intervention/ defibrillation for
at least 30 minutes and up to <24h; 7% of them were preoccupied for more
than one day. 36% of the Women and 16% of the men (p<0.01) considered
discussing the case within the team to be the most effective coping strategy.
Women expressed significantly more fear to fail (16% vs. 34%; p<0.01).
64 patients were questioned after intervention of the AED-team (control group
n=61) and noticed no difference between a AED-team or a regular ambulance
team regarding emergency intervention and care.
Conclusion: Out-of-hospital defibrillation causes acceptable levels of psy-
chological stress in AED-teams. Women suffer more emotional stress than
men and use different coping strategies. The integration of laypersons into
defibrillation-teams is well accepted by patients.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



536	 Growth factors and cell proliferation in atherosclerosis

GROWTH FACTORS AND CELL PROLIFERATION IN
ATHEROSCLEROSIS

P2810 Regulation of vascular cell phenotype by the cell
adhesion glycoprotein T cadherin

M. Philipppova 1 , D. Ivanov 1 , P. Erne 2 , T. Resink 1 . 1 Basel University Hospital,
Department of Research, Basel, Switzerland; 2Kantonsspital Luzern, Division
of Cardiology, Luzern, Switzerland

Cadherins are calcium-dependent surface adhesion molecules that engage in
homotypic cell-cell adhesion and regulate morphogenesis and tissue architec-
ture. T-cadherin (T-cad), an unusual GPI-anchored cadherin family member, is
highly expressed in cardiac and vascular tissue, but its function in these tis-
sues is unknown. Our immunohistochemical studies in healthy and diseased
(i.e. human atherosclerosis, experimental restenosis) blood vessels suggest
that expression levels of T-cad might correlate with phenotypic modulation. We
hypothesize that T-cad plays an important role in the control of vascular archi-
tecture, and have examined the function of T-cad with respect to regulation of
vascular cell phenotype.
Methods: Human umbilical vein endothelial cells (HUVEC) and human aortic
smooth muscle cells (HSMC) were cultured in the presence of anti-T-cadherin
antibodies (ab's). Parameters studied were cell morphology, adhesion and pro-
liferation. HEK293 and L929 cells stably transfected with human T-cad were
examined in parallel.
Results: T-cad transfected cells showed significantly reduced proliferation and
migration rates (vs. parental and mock-transfectants). Anti-T-cad ab's exag-
gerated these characteristics, implying an agonistic effect of the ab's. When
cultured on a substratum of anti-T-cad antibodies (vs. control surface) HU-
VEC change from a cobble-stone to an elongated "angiogenic" morphology,
while HSMC exhibit a less "spread" morphology and form patchy monolayers.
Phalloidin staining revealed associated redistribution of the cytoskeleton to a
distinctly peripheral location. HUVEC and HSMC adhesion on anti-T-cad ab-
coated substratum is significantly reduced as compared with cells seeded onto
uncoated or gelatin-coated surface. When seeded onto a monolayer of stably
T-cad-transfected L929 cells, adhesion of HUVEC and HSMC is also signifi-
cantly reduced as compared to adhesion on a mock-transfected L929 mono-
layer. Studies are ongoing to determine signalling pathways through which T-
cad mediates its effects on cell phenotype.
Conclusion: Homophilic T-cad-T-cad interactions influence the morphol-
ogy/phenotype of vascular cells. The findings of anti-adhesive properties for
T-cad may be relevant to a function for this molecule in negative guidance and
definition of tissue architecture.

P2811 VEGF and bFGF upregulates endothelial nicotinic
acetylcholine receptor

K. Lin, J.P. Cooke. Stanford University, Cardiovascular Medicine, Stanford,
United States of America

Background: Recently, we have made the novel and serendipitous observa-
tion that nicotine is an extraordinarily potent agent of angiogenesis. Nicotine's
action, however, seems to be accentuated in sites where vascular abnormal-
ities are present. For instance, using a rat hindlimb ischemia model, we ob-
served that nicotinic acetylcholine receptor (nAChR) is upregulated in vascular
tissues from the ischemic leg when compared against the nonischemic leg from
the same rat. Accordingly, we sought to determine whether vascular endothe-
lial growth factor (VEGF) and basic fibroblast growth factor (bFGF), both of
which are upregulated by ischemia, could modulate the expression of endothe-
lial nAChR.
Method: HMEC-1, an immortalized human dermal microvascular endothelial
cell line was cultured in M199 supplemented with 10% FBS and antibiotics.
At subconfluence, 10 ng/mL of VEGF and bFGF were given to HMEC-1. At 24
and 48 hours, cells were lysed and centrifuged. The supernatant was heated at
100°C for 5 minutes and used for Western blotting. Hybond ECL nitrocellulose
membranes with proteins transferred from SDS-PAGE gels were incubated with
a mouse monoclonal antibody (1:3000) raised against human nAChR alpha-7
subunit. The membrane was then probed with a peroxidase-conjugated anti-
mouse antibody (1:2000), detected by ECL.
Result: VEGF and bFGF both upregulated endothelial nAChR within 24 hours.
The effect became more conspicuous by 48 hours (Figure 1).

Conclusion: We have demonstrated that VEGF and bFGF are both determi-
nants of endothelial nAChR expression. Henceforth, they can both modulate
endothelial sensitivity to nicotine and thus play a major role in the angiogenic
pathway mediated through nAChR.

P2812 Short-term exposure of vascular smooth muscle cells
(VSMC) to a contrast medium-paclitaxel formulation
inhibits proliferation in vitro

B. Scheller 1 , H.P. Stoll 1 , M. Bohm 1 , G. Nickenig 1 , U. Speck'. I Universityof
Saarland, Internal Medicine Ill, Homburg/Saar, Germany; 2Department of
Radiology, Charite, Berlin, Germany

Objective: Contrast media (CM) may be novel carriers suitable for intracoro-
nary local drug delivery. This concept is based on the observation that CM form
a thin film lining the endothelial surface of a coronary artery over a period of
several minutes after bolus injection. A drug with high affinity to the tissue ad-
mixed to CM could be delivered at high concentrations to a dilated or stented
artery for prevention of restenosis. Systemic drug levels are expected to re-
main far below toxicity due to rapid dilution after passage through the coronary
arteries.
Methods: For investigation of the efficacy of an lopromide-Paclitaxel formula-
tion we seeded VSMCs at 10,000/cm 2 and incubated them with medium con-
taining additives of either 0.9% NaCI (control), or lopromide admixed with 25.7
.g/ml Paclitaxel. These specific media were replaced after 60 minutes, 10 min-

utes, or 3 minutes by neutral media not containing antiproliferative drugs. Cells
were further cultivated for 12 days and counted at baseline, and after 3, 6, 9,
and 12 days.
Results: The lopromide-Paclitaxel formulation inhibited VSMC proliferation at
all time points significantly (p=0.01). Incubation times of 10 and 3 minutes
showed the same efficacy as an incubation over 60 minutes.

Relative increase in cell density

day 0	 day 3	 day 6	 day 9	 day 12

saline	 1.0	 3.2	 6.4	 7.2	 7.9
60 min	 1.0	 0.9	 1.3	 1.5	 1.3
10 min	 1.0	 0.9	 1.0	 1.0	 1.6
3 min	 1.0	 1.0	 1.1	 1.2	 1.0

SEM < 10%, n=40

Conclusion: lopromide-Paclitaxel formulations induce inhibition of VSMC pro-
liferation. This effect is sustained over 12 days despite of the short initial expo-
sure time. These data support the concept of CM-based coronary local drug
delivery for prevention of restenosis.

P2813 The biomechanically-induced product of the IEX-I
gene inhibits proliferation of vascular smooth muscle
cells

P.C. Schulze, G.W. DeKeulenaer, R.T. Lee. BWH, Harvard Medical School,
Cardiovascular Research, Cambridge, United States of America

Mechanotransduction participates in both physiological and pathological pro-
cesses of the cardiovascular system.
We investigated biomechanically-induced changes in gene expression of cul-
tured human aortic smooth muscle cells (hAoSMC) obtained from human sur-
gical specimens. Using microarray techniques, we identified the irradiation-
inducible gene IEX-I as highly expressed in hAoSMC in response to mechan-
ical strain. This finding was confirmed by Northern analysis (maximal induc-
tion after 2 hrs; 15 fold induction) and Western analysis (maximal induction
after 24 hrs; 3 fold induction). Moreover, expression of IEX-I in hAoSMC was
induced by the proinflammatory cytokine IL-lbeta (24 hrs; 5 fold induction).
The function of IEX-I in hAoSMC was further explored by gene transfer with
recombinant adenoviruses that overexpressed wild-type IEX-I. Proliferation of
hAoSMC was monitored by 3 [H]-thymidine incorporation. After 48 hrs of 4%
mechanical strain, adGFP-infected hAoSMC had higher 3 [H]-thymidine incor-
poration as compared to adlEX-I-infected cells (13455±4211 vs. 4733±1121
counts per µg, p<0.001). In addition, proliferation of hAoSMC induced by a
combination of PDGF-BB and FGF-2 was reduced by 46% in adIEX-I-infected
cells as compared to adGFP-infected SMC (p<0.001).
In an in vivo study of ApoE-/- mice, immunohistochemical staining of carotid
arteries using a specific anti-IEX-I antibody revealed strong immunoreactivity
in the arterial wall of animals on a high-fat diet as compared to weak staining
in vessels from mice on a low-fat diet. In addition, significant immunoreactivity
for IEX-1 was found in human carotid atheroma specimens demonstrating an
increased expression of this protein in human atherosclerosis.
In conclusion, our findings demonstrate that mechanical strain induces IEX-1
and that the protein product of the IEX-1 gene is overexpressed in diseased
vessels. Because IEX-1 has distinct antiproliferative effects in hAoSMC, this
novel gene may participate in regulating the vascular response to injury.
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P2814 Differential roles for Src, PI-3 kinase and PLC-gamma 	 P2816 The binding of the FVIIa to the TF promotes smooth
for platelet-derived growth factor (PDGF)-alpha	 muscle cell proliferation in vitro via the extracellular
receptor-induced chemotaxis	 signal regulated kinases

S. Rosenkranz', M. Wartenberg 2 , M. Uebel 1 , B. Kuper', P. Schnabel',
H. Sauer 2 , J. Hescheler 2 , A.T. Baumer' . 1 Universitat zu Koln, Klinik Ill fur
Innere Medizin, Köln, Germany; 2 Universitat zu Köln, Dept. of Physiology,
Kb/n, Germany

Platelet-derived growth factor (PDGF) plays a critical role in the pathogenesis of
atherosclerosis and myocardial hypertrophy. Our previous work demonstrated,
that activation of multiple receptor-associated signaling molecules including
Src, PI-3 kinase (P13K) and PLCg is essential for efficient PDGF-AA-induced
chemotaxis. Cell migration requires the coordinated interplay of several cellular
responses including motility, invasiveness and polarization.
Here we investigated the differential roles for Src, P13K and PLCg for PDGF-
dependent induction of chemotaxis-associated transcription factors (Egr-1, Ets-
1, c-fos) and the ligand-induced internalization of the alpha-PDGF receptor
(aPDGFR). To investigate the role of each of these signaling enzymes, we used
mutant receptors in which the specific binding sites for Src, P13K and PLCg
were individually deleted by tyrosine-to-phenylalanine substitutions. Stimula-
tion of Ph cells expressing the wild type (WT) aPDGFR with PDGF-AA (50
ng/ml) led to a 10-fold increase of Egr-1, Ets-1, and c-fos at 60 min, and to a
rapid internalization of the receptor at 5 min. Deletion of the binding sites for
P13K and PLCg, but not Src, each led to a 50% reduction of PDGF-dependent
induction of Egr-1, Ets-1, and c-fos (mRNA, protein; P<0.01). In contrast, dele-
tion of the Src binding sites, but not P13K and PLCg, completely abolished the
ligand-induced internalization of the aPDGFR. Consistent with these findings,
restoration of the individual binding sites to a mutant receptor, in which all bind-
ing sites were deleted (F7), rescued these responses.
We conclude that redundant signaling pathways involving P13K and PLCg me-
diate the PDGF-dependent induction of Egr-1, Ets-1 and c-fos, whereas Src
family kinases are required for aPDGFR internalization. Only the coordinated
interplay of these cellular responses allows an efficient migratory response to-
wards PDGF.

P2815 IGF-1 modulates cardiac fibroblast migration and
adhesion through the expression and synthesis of al,
31-integrin and collagen

G. Diaz-Araya' , W. Carver 2 , T.K. Borg 2 , S. Lavandero 3 . ' U Chile, Fac Chem
& Pharm Sciences, Chemical Pharmacology & Toxicology, Santiago, Chile;
2 University of South Carolina, Biology and Developmental Anatomy,
Columbia, United States of America; 3 U. Chile. Fac Chem & Pharm Sciences,
Biochem & Mol Biol, Santiago, Chile

The extracellular matrix (ECM) composition and organization change during
periods of cardiac tissue remodeling associated with development, aging and
disease. Cardiac fibroblast interaction with the surrounding ECM is dynamic
and essential for regulation of adhesion and migration. Whether IGF-1 reg-
ulates these processes in cardiac fetal and neonatal fibroblasts remains un-
known.
Our aim was to evaluate if IGF-1 regulates cardiac fetal and neonatal fibroblast
migration and adhesion and its relation with changes in collagen and integrin
expression. Fibroblasts isolated from rat fetal and neonatal hearts were stimu-
lated with IGF-1 and cell adhesion and collagen gel contraction were evaluated.
In addition, collagens and their specific integrin receptor levels were determined
by Northern and Western blot analysis, respectively.
The results showed that fetal cardiac fibroblasts treated with IGF-1 increased
significantly the contraction of collagen gels. Area decreases in collagen gels
were 27 vs. 13 and 46 vs. 34% for IGF-1 vs controls, at 24 and 48 h, respec-
tively. In neonatal cardiac fibroblasts, IGF-1 did not produce any change on col-
lagen gel contraction. IGF-1 increased cardiac fibroblast adhesion in 1.4, 1.3
and 1.5 fold over control, using collagen, laminin and fibronectin as substrates,
respectively. IGF-1 decreased neonate fibroblast adhesion to collagen, laminin
and fibronectin, in 0.8, 0.7 and 0.5 fold over control, respectively. IGF-1 stimu-
lated collagen type-1 secretion in both fetal (1.5 and 1.8 fold over control at 24
and 48 h, respectively) and neonatal fibroblasts (1.9 and 1.4 folds over control
at 24 and 48 h, respectively). IGF-1 treatment increased collagen mRNA levels
in fetal and neonatal fibroblasts (1.4 and 7.0 fold over control at 24 h, respec-
tively). IGF-1 also increased alphal and betas integrin levels (1.9-fold respect
to control) in fetal fibroblasts. We concluded that IGF-1 differentially modulates
cardiac fibroblast adhesion and migration in fetal and neonatal stages, regulat-
ing both collagen type-1 synthesis and integrin expression.

P. Cirillo I , P. Calabrb' , G. Cali 2 , L. Forte', S. De Rosa', M. Pacileo 1 ,

F. Scopacasa 3 , P. Golino 4 .'Cardiology,'Biologyand Cellular Pathology,
Clinical Biochemistry, University of Naples "Federico II", Naples; 4 Second
University of Naples, Cardiology, Naples, Italy

Restenosis following PTCA recognizes smooth muscle cell (SMC) proliferation
as a key event. However, the mechanisms responsible for this phenomenon
are not completely known. Tissue Factor (TF) is a transmembrane glycopro-
tein which forms a high affinity complex with Factor VII/FactorVlla (FVIIa), thus
activating the extrinsic coagulation pathway. Atherosclerotic plaques contain
different cell types, such as SMCs, capable of expressing TF. We have previ-
ously demonstrated that binding of FVlla to TF induces SMC proliferation. In the
present study we investigated whether the formation of TF/FVIIa complex leads
to SMC proliferation as a result of signal transduction via the extracellular signal
regulated kinases (ERKs) pathway, a family of the MAPKs. SMCs from NZW
rabbit aortas, grown in Dulbecco's Medium, with 10% Calf Serum, were made
quiescent by serum deprivation. Twenty-four hours later SMCs were stimulated
with FVIIa (100nM) and then processed for total protein isolation at baseline
(no stimulation), and after 1, 2, 5, 15, 20, 30 and 60 min following stimulation.
Phosphorylation (activation) of ERKs (pERKs) was assessed by immunoblot-
ting SMC lysates with antibodies that recognize pERKs. To better define the
role of pERK in SMC proliferation, in another set of experiments, SMCs were
preincubated with U0126 (10µM), a specific inhibitor of ERK phosphorylation

and then SMC proliferation
and ERK phosphorilation were
evaluated (figure).
SMC proliferation appears to
be related to ERK phosporila-
tion; U0126 was able to inhibit
it. This effect was associated
with the late phosporilation of
ERK. Thus, TF/FVIIa complex
leads to SMC proliferation via
the activation of ERKs.

P2817 Severe diffuse coronary aneurysms in acute coronary
syndromes are linked to altered serum levels of VEGF
and TIMP2

M. Savino' , D. Cianflone' , C. Pristipino 2 , A. Rebuzzi 1 , F Crea' . ' Policlinico
A. Gemelli, Istituto di Cardiologia, Roma, Italy; 2 Servizio Autonomo di
Emodinamica, San Filippo Neri Hospital, Rome, Italy

BaBackground: Coronary aneurysms and diffuse coronary ectasia (DCE) are
found in Kawasaki syndrome, an inflammatory disease of the young. However,
DCE can occasionally be found at angiography in adults without clinical fea-
tures of Kawasaki disease. The pathogenesis of DCE in the latter is poorly
known. Matrix metalloproteases (MMP), tissue inhibitos of MMP (TIMP) and
vascular endothelial growth factor (VEGF) are involved in vascular remodelling
and might play a role in DCE formation.
Methods: 1280 consecutive coronary angiograms, performed in 1999, were
examined and DCE were found inAS patients (14 male, age 56 years, range
40-64). They all presented with=an acute coronary syndromes (8 with acute
myocardial infarction, 7 with unstable angina). DCE were defined as >=1.5 fold
increase in diameter with polyciclic margins of > 2 coronary segments out of 27
segments. Two patients died during the initial admission, 1 refused blood sam-
pling; 12 patients remained stable and did not need revascularization. Plasma
levels of VEGF MMP2, TIMP1, TIMP2 and of C-reactive protein (CRP) were
measured in these 12 patients, in 12 age/sex matched patients (CAD) with sta-
ble angina and critical stenoses (>50% reduction of internal lumen diameter)
and in 12 age/sex matched patients (NCA) with normal coronaries admitted
during the same timeframe.
Results: all data are presented as median and (range). No patient with DCE
exhibited coronary stenoses. VEGF levels were higher in patients with DCE
than in CAD or NCA: 151 pg/ml (30.1-382.2) vs 66.9 pg/ml (30.1-112.2) and
54.9 pg/ml (15.2-87), respectively, p< 0.02. TIMP2 levels were lower in DCE
or CAD than in NCA: 5.9 ng/ml (0-182.2) and 5.0 (0-47.6) vs 50.7 ng/ml (0-
101.3), respetctively, p<0.001. TIMP1 and MMP2 were similar in all groups
(p=NS), and CRP was normal (<3 mg/L) in the majority of patients with DCE,
CAD and NCA (75%, 66% and 84% respectively, p=NS)
Conclusion: In adults DCE are not associated with systemic signs of inflam-
mation even when associated an acute coronary syndrome. Reduced TIMP2
was found both in CAD and DCE. Elevated VEGF, however, was only found in
DCE. The simultaneous occurrence of deficient MMP inhibition and increased
vascular permeability in adults with DCE suggest an accelerated extra-cellular
matrix turnover faciling aneurysm formation.
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P2818 Effect of overexpression of decorin on
metalloproteinases and TIMPs production by human
coronary artery smooth muscle cells

A. Alhaj Zent, B. Gogly 2 , C. Brasselet 3 , E. Durand 3 , G. Godeau 4 ,

A. Lafont ' . r INSERM EM/-U 00-16, Paris, France; 21NSERM EM/-U 0016,
Paris, France; 31NSERM EM/-U 00-16, cardiology, Paris, France; 4 Paris V
University, Non-minerlized Tissues Physiopathology, Paris, France

Background: Metalloproteinases (MMPs) and their tissue inhibitors (TIMPs)
are known to play a critical role in the Acute Coronary Syndromes. Additionally,
the implication of pro-inflammatory cytokines (particularly TGF-beta) in regula-
tion of MMPs has been previously demonstrated. Since decorin (small leucine-
rich proteoglycan) is a natural inhibitor of TGF-beta and inhibits cell migration,
we evaluated the direct effect of decorin overexpression on MMP5 and TIMPs
production by human coronary smooth muscle cells (SMC).
Methods and Results: Cultured human coronary artery SMCs (Clonetics,
USA) were either infected with adenoviral vector containing human decorin
gene (Ad-Dcn) or beta-Galactosidase (Ad-bataGal) at viral dose 25, 50, 100,
200 and 400 pfu/cell, or remained as uninfected culture controls. Four days af-
ter transfection, the supernatant of culture conditioned-medium was collected
for protein analysis (decorin, MMP-1, MMP-2, MMP-3, MMP-9, MMP-13 and
TIMP-1, TIMP-2, TIMP-3) by Western and dot blotting. Medium decorin con-
centration was significantly elevated from the viral dose 50 pfu/cell in Ad-Dcn
infected-cells and no secreted decorin was detected in the supernatant of con-
trol cells. On dot blot, the protein level of MMP-1, MMP-3 and TIMP-3 dimin-
ished, respectively (1.4-, 2- and 1.6-fold) in Ad-Dcn infected-cells compared
with control cells. In contrast, MMP-2, TIMP-1 and TIMP-2 showed a 1.3-, 1.5-
and 1.2-fold increase in Ad-Dcn infected-cells. No significant difference was
observed between decorin infected-cells and the control beta-gal cells in the
protein level of MMP-9 and MMP-13 (they were not detectable in the uninfected
cells). The similar data were obtained from Western analysis. Zymography con-
firmed the inhibition of MMP-3 activity and the stimulation of MMP-2. Total level
of cytokines (TGF-beta, IL-1 beta, IL-4, IL-6 and IL-10) in medium were also in-
vestigated by ELISA. In Ad-Dcn infected-cells, the level of TGF-beta, IL-lbeta
& IL-6 was reduced significantly in a dose-dependant manner compared with
Ad-betaGal and control cells, whereas, the level of IL-4 & IL-10 was markedly
increased.
Conclusion: Our preliminary findings suggest that decorin overexpression
would have potential beneficial effect on atherosclerotic plaque stability via in-
hibition of MMP-1, 3 and stimulation of TIMP-1, 2.

P2819 Regulation of VEGF and its receptor in
macrophages-effects of oxidized LDL and PPAR
gamma agonists

L. Salomonsson, O. Wiklund, S. Pettersson, B. Ohlsson. Sahlgrenska
University Hospital, Wallenberg Laboratory, Goteborg, Sweden

Increased vascularisation and inflammation in the atherosclerostic plaque may
lead to destabilisation and rupture of the plaque. Vascular Endothelial Growth
Factor (VEGF) and its receptor VEGFR-1 may play a central role in this devel-
opment, since VEGF may promote formation of intraplaque microvessels and
also is chemotactic for monocytes. The aim of this study was to investigate the
effect of oxidised LDL (oxLDL) on VEGF and VEGFR-1 expression in human
monocyte-derived macrophages. The VEGF and VEGFR-1 mRNA expression
in these cells were estimated by RT-PCR and the VEGF protein secretion was
measured by ELISA. Chemotactic activity was determined using a microcham-
ber technique.
OxLDL increased the VEGF mRNA expression and protein secretion in a time
and dose dependent manner. This was partly due to an increased VEGF mRNA
stability. The gene for the VEGF receptor, VEGFR-1, encodes two polypeptides,
a soluble (5VEGFR-1) and a membrane protein. The soluble form is supposed
to block biological effects of VEGF, while the membrane bound form mediates
the chemotactic response to VEGF. The mRNA expression of VEGFR-1, and
protein secretion of sVEGFR-1 was decreased by oxLDL. Similar effects were
obtained when cells were incubated with 9-NODE, which is a component of
oxLDL and a physiological stimulator of PPAR-gamma. Similar results were
also found with darglitazone, another PPAR-gamma agonist. The decreased
VEGFR-1 mRNA expression coincided with a decreased binding of ATF-2/c-
jun to the positive regulatory element, which is essential for VEGFR-1 gene
transcription. Macrophages stimulated with oxLDL were less prone to migrate
towards VEGF than untreated cells. Since chemotaxis of macrophages towards
VEGF is mediated through the membrane bound VEGFR-1 this indicates a
reduced expression of this receptor. Together these results indicate that oxLDL
increases the amount of biologically active VEGF by increased VEGF secretion
and a decreased secretion of sVEGFR-1. On the orther hand a decreased
expression of membrane-bound VEGFR-1 in macrophages may contribute to
entrapment of macrophages in the lesion.

P2820 Circulating human smooth muscle cell progenitors

D. Simper', P.G. Stalboerger 2 , C.J. Panetta, N.M. Caplice 1 .'Mayo Clinic,
Cardiovascular Diseases, Rochester, United States of America; 2Mayo Clinic,
Molecular Medicine Program, Rochester, United States of America

There is now accumulating evidence that smooth muscle cells contributing to
vascular disease may originate from bone marrow-derived progenitor cells.
Studies using human embryonic stem cells have also suggested a common
vascular progenitor for endothelial and smooth muscle cells with evidence that
cell lineage can be determined by differential growth factor exposure. However,
despite substantial data to support the existence of circulating endothelial pro-
genitor cells (EPC), no direct evidence currently exists for a distinct smooth
muscle progenitor cell (SPC) in the blood stream of human subjects.
We evaluated whether growth and selection of adult vascular progenitors ob-
tained from human peripheral blood in PDGF BB-enriched medium would result
in smooth muscle cell differentiation. We determined the phenotype of these
cells both morphologically and with use of a panel of cell specific antibodies.
Progenitor colonies obtained from human buffy coat mononuclear cells had
a heterogeneous morphology consisting of polygonal endothelial-like cells and
stellate shaped smooth muscle-like cells. Passage and selection of these mixed
colonies in either PDGF or VEGF enriched medium resulted in pure cultures of
smooth muscle (SPC) or endothelial (EPC) appearing cells respectively.
SPC5 stained positive for alpha smooth muscle actin, smooth muscle myosin
heavy chain (SM MHC) and calponin on indirect immunofluorescence, whereas
EPCs stained negative for these smooth muscle cell markers. Conversely,
EPCs were positively immunoreactive for vWF, VE-cadherin, CD31 and CD36,
whereas SPCs showed no expression of these endothelial antigens. Smooth
muscle specific protein expression by SPCs was confirmed by positive immuno-
labeling for alpha smooth muscle actin, SM MHC and calponin on Western blots
of SPC lysates.
Together, these data confirm the successful isolation and differentiation, using
PDGF BB, of smooth muscle phenotype cells from progenitors in human blood.
Our results indicate that SPCs exist in adult human blood and raise the possi-
bility that PDGF BB in the bone marrow, in the blood stream or at the vessel
wall/endothelial interface may facilitate smooth muscle cell differentiation from
vascular progenitors at these sites.

GENETICS IN ATHEROSCLEROSIS

P2821 Angiotensinogen gene T235 variant: risk of coronary
artery disease and myocardial infarction in a German
population

H.H. Sigusch, R. Surber, C. Zeiss, D. Reinhardt, H.R. Figulla. University of
Jena, Depklnternal Medicine/Cardiology, Jena, Germany

The thymidine to cytosine transition at postion 704 in exon 2 of the an-
giotensinogen (Ao) gene, which results in an amino acid substitution of thre-
onine for methionine at the protein level, is associated with elevated Ao plasma
concentrations. The data on this mutation and an association with coronary
artery disease (CAD) are inconclusive. Therefore the aim of this study was to
investigate the role of this polymorphism in a large population who underwent
coronary angiography at our institution.
Methods: A total of 1282 individuals who underwent coronary angiography
were genotyped. In 836 subjects (65.2%) CAD was present. The remaining
446 (34.8%) — with excluded CAD — served as controls. In the entire popula-
tion the genotype frequencies were 30.3, 51.6 and 18.1% for the AA, Aa and
aa genotype, respectively (A=wildtype allele, a=mutant allele). The results are
summarised in the Table.
Results:

AA Aa aa P

Age (yrs) 60.7 (10.5) 60.4 (9.5) 59.9 (9.4) n.s.
BMI (kg/m2 ) 27.1 (3.8) 26.8 (3.5) 27.4 (3.6) n.s.
LDL-C 4.23 (1.23) 4.17 (1.22) 4.29 (1.19) n.s.
Smoking (pyrs) 12.7 (18.2) 12.2 (17.0) 12.1 (17.3) n.s.
Sex (%male) 67.6 72.5 72.8 n.s.
Diabetes (%) 25.5 23.1 22.0 n.s.
Hypertension (%) 57.1 59.5 64.7 n.s.
CAD (%) 64.8 64.8 61.2 n.s.

Date are given as mean (SD) or as %. Comparison by ANOVA with Bonferroni correction or
chi-square testing.

The multivariate analysis showed that neither the A nor the a allele carries an
independent risk for the development of CAD. In contrast, CAD patients who
carry the A allele had a significantly increased risk for myocardial infarction,
OR=1.5 (95% Cl 1.003-2.25).
Conclusion: In conclusion, our data indicate that the Ao T235 variant is not
an independent risk factor for CAD. The A allele however, is in CAD patients
significantly associated with myocardial infarction.
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P2822 Identification of autosomal dominant heritability of
myocardial infarction

B. Mayer', M. Fischer', J. Erdmann', S. Holmer', P. NOrnberg 2 , H. Lbwel 3 ,

C. Hengstenberg' , H. Schunkert' . ' Universitat Regensburg, Klinik fur Innere
Medizin II, Regensburg, Germany; ZMDC, Gene Mapping Center (GMC),
Berlin, Germany; 3 GSF, Epidemiologie, Munchen, Germany

Myocardial infarction (MI) is considered to be a multifactorial disease that re-
sults from an integrated vascular response to common cardiovascular risk fac-
tors. Interestingly, some families show a high incidence of MI that cannot be
explained by these traditional risk factors. Thus, the aim of this study was to
investigate whether MI can be also inherited in a Mendelian pattern.
Methods: In cooperation with 17 in-hospital cardiac rehabilitation centers, the
Regensburg MI family study group screened over 200.000 medical reports of
MI patients in order identify extended MI families.
Results: We identified 124 MI families with at least 3 or more affected living
MI siblings. In 18 of these families without bilinearity, 101 living MI patients
and 375 unaffected family members were recruited. Moreover, 43 patients had
died from MI in these families. The largest MI family had 64 family members
and 22 affected individuals in five generations. In the age group from 50 to 70
years, on average 50% of the family members were affected and nearly 100%
of MI patients had parents carrying the disease. Traditional cardiovascular risk
factors, such as smoking, hypercholesterolaemia, hypertension and diabetes
mellitus, had the same frequencies as a population-based sample of sporadic
MI (KORA-Augsburg, Germany, n=609, p>0.1 for all risk factors). However,
the predominance of male gender as usually seen in MI registries was less
pronounced in MI families (71.5% vs. 87.4%, in the population based KORA
MI registry, p<0.001). Furthermore, the patterns of inheritance argued against
imprinting or a X-chromosomal disorder. In the MI families, power simulation
using the SLINK software package and applying several models of potential
inheritance revealed consistently the highest theoretical LOD scores under the
assumption of an autosomal dominant heritability. A maximal simulated LOD
score of 3.0 was obtained in a single large family using the affected only model.
After age-adjusted consideration of the non-affected individuals, the maximal
simulated LOD score increased to 6.2 and was significant in four of the 18
families.
Conclusion: A minority of MI patients shows an autosomal dominant heritabil-
ity which cannot be explained with traditional cardiovascular risk factors. The
data suggest novel genetic mechanisms resulting in myocardial infarction.

P2823 Dissection of individual contributions of
apolipoprotein (a)-gene-polymorphisms to the risk of
myocardial infarction

S R. Holmer', C. Hengstenberg', H.G. Kraft 2 , M. Poell 1 , B. Mayer',
H. Loewel 3 , G. Riegger' , H. Schunkert' . ' University of Regensburg, Internal
Medicine II, Regensburg, Germany; 2 University of Innsbruck, Innsbruck,
Austria; 3 GSF-Institute of Epidemiology, Munchen, Germany

Genetic polymorphisms at the LPA-locus on chromosome 6 determine a large
part of the variablity of serum concentrations of lipoprotein(a) [Lp(a)]. The size
of Lp(a) particles is variable as well, being largely determined by the kringle
IV repeat (KIVR) polymorphism of this gene. The impact of interactions of this
polymorphism with polymorphisms of the promoter region (pentanucleotide re-
peat, PNR) on atherogenicity of Lp(a) particles and cardiovascular risk is not
understood.
We determined the association the KIVR polymorphism and the PNR repeat
polymorphism with serum Lp(a) levels and myocardial infarction in 786 age
and gender matched MI-patients and controls from the general population (50%
women). Elevated Lp(a) serum concentrations were associated with increased
MI-risk (odds ratio 1.81 in men and 2.52 in women for Lp(a) in the upper quar-
tile; p<0.0001). The KIVR polymorphism determined 50% of total Lp(a) vari-
ability. However, despite the overall large effect of the KIVR polymorphism on
Lp(a) concentration the association with MI was relatively weak. In contrast,
the promoter PNR polymorphism which explains only 6% of the total variabilty
of Lp(a) was significantly associated with MI in women (adjusted rel. risk for
homozygous carriers of 8 PNR 1.39, p<0.023). We, therefore, investigated
whether interactions of the two polymorphisms may be of relevance. Specif-
ically, we hypothesized that a large number of small Lp(a) particles may be
detrimental. Interestingly, in carriers of <25 KIVR the variation of Lp(a) con-
centrations was very large (median 29.5 mg/dl, interquartile range 68.2). By
contrast, in the presence of >25 KIVR this variability was low (median 8.3,
interquartile range 17.7 mg/dI). Moreover, we observed a strong linkage dise-
quilibrium between the KVIR and the PNR polymorphism. In particular, 10,11
and 12 PNR are almost exclusively present in individuals that carry <25 KIVR
and, thus, express small Lp(a) particles. In these individuals, the PNR poly-
morphism is the major modulator of Lp(a) concentration [median of Lp(a) in
homozygous carriers of 8 PNR 72.6 mg/dI vs. 14.6 mg/dI in 10, 11, 12 PNR;
p<0.0001 ].
Polymorphisms of the apolipoprotein(a) gene (KVIR and PNR) modulate both
size and number of Lp(a) molecules. Linkage disequilibrium between the KIVR
and the PNR polymorphism explains a strong influence of the PNR polymor-

phism on Lp(a) concentration in individuals expressing small Lp(a) molecules.
These individuals may be at particularly high risk, if they carry 8 PNR.

P2824 The methylenetetrahydrofolate reductase
polymorphism gene is associated with increased
DNA damage in coronary artery disease

M.G. Andreassi 1 , N. Botto 1 , F. Cocci 2 , D. Battaglia 2 , E. Antonioli 1 ,

S. Masetti 1 , S. Manfredi' , A. Biagini • 1 G. Pasquinucci Hospital, CNR
Institute of Clinical Physiology, Massa, Italy; 2 CNR, Institute of Clinical
Physiology, Pisa, Italy

Background: Somatic DNA damage has been associated to the pathogenesis
of atherosclerosis. Recently, it has been also observed that elevated levels of
plasma homocysteine (Hcy) can induce DNA damage.
Aim: In this study we investigated whether DNA damage is related to the
C677T variant in the methylenetetrahydrofolate (MTHFR) gene as well as to
plasma levels of Hcy, B12 and folate in patients with coronary artery disease
(CAD).
Methods and Results: Patients (n=46) with angiographically-proven CAD
were studied by using micronucleus (MN) test, an accepted method for eval-
uating genetic instability. TT patients had plasma Hcy levels higher than those
with the CT or CC genotypes (27.8±5.2 vs 13.7±2.2 and 12.9±1.9 µmot/L, re-
spectively; p=0.004). Patients with multi-vessel disease had higher plasma Hcy
levels (11.6±1.2, 22.0±4.7, 19.3±3.9 µmot/L for one-, two- and three-vessel
disease, respectively; p=0.05). The MN index increased with the number of af-
fected vessels (8.4±0.7, 11.1±2.0, 14.2±1.7 for one-, two-, and three-vessels
disease, respectively; p=0.02) and was significantly higher in subjects with TT
genotype compared with the CC or CT genotypes (15.7±2.4 vs 8.9±1.7 and
9.9±0.8, p=0.017 and p=0.025, respectively). The MN index was also nega-
tively correlated with plasma B12 concentration (r= -.343, p=0.019) and posi-
tively with plasma Hcy (r=.429, p=0.005).
Conclusions: These data indicate that increased somatic DNA damage is re-
lated to MTHFR polymorphism and elevated levels of Hcy, suggesting an inter-
esting link between coronary atherosclerosis and genetic instability in humans.

P2825 The IL6/G-174C polymorphism modulates the impact
of pathogen burden on coronary artery disease

J.L. Georges', S. Blankenberg 2 , O. Poirier 1 , H.J. Rupprecht 2 , V. Nicaud 1 ,

C. Bickel 2 , J. Meyer 2 , L. Tiret' on behalf of the AtheroGene Group. IINSERM
U525, Paris cedex 13, France; 2Johannes Gutenberg University, Department
of Medicine II, Mainz, Germany

Background: The number of infectious pathogens to which an individual has
been exposed (pathogen burden) has been linked to the development and the
prognosis of coronary artery disease (CAD). The interaction between infection,
genetic host susceptibility and CAD remains unclear.
Objectives: This study was aimed at evaluating the association between CAD
and pathogen burden. Modulation of the association by serum levels of inflam-
matory markers and polymorphisms of the interleukin-6 (IL-6) and tumor necro-
sis factor (TNF)-alpha genes was also investigated.
Methods: IgG or IgA antibodies to 8 pathogens were determined in 991 CAD
patients and 333 control subjects. Serum levels of high sensitive C-reactive
protein, fibrinogen, IL-6, TNF-alpWwere also measured. All subjects were
genotyped for the IL6/G-174C, the TNF/C-851T and the TNF/G-308A polymor-
phisms.
Results: Single pathogens (C pneumoniae, CMV, H pylori and HSV-1) were
positively related to the presence of CAD. A strong association between in-
creasing pathogen burden and CAD was confirmed. The prevalence of a high
pathogen burden (>=4 pathogens) was 50.4% in cases and 21.2% in controls
(p<0.0001). A high pathogen burden was associated with decreased HDL-
cholesterol levels both in cases and controls (p<0.001). The association be-
tween CAD and pathogen burden was modulated by the IL6/G-174C polymor-
phism, the odds ratio (OR) being higher in GC heterozygotes (OR 3.45, 95%
Cl 1.99-5.98) than in both types of homozygotes (OR 1.31, 95%Cl 1.69-2.50 in
GG homozygotes, OR 1.58, 95%CI 0.64-3.91 in CC homozygotes; p<0.05 for
interaction). This interaction appeared to be mediated by variations in serum
IL-6 levels.
Conclusions: Pathogen burden is strongly associated with the risk of CAD.
This effect might be partly mediated by a decrease in HDL-cholesterol levels.
The IL6/G-1 74C polymorphism appears to act as a modulator of the effect of
pathogen burden on CAD risk, through variations in circulating IL-6 levels, and
possibly local production of IL-6.
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P2826 Gene-environment interaction in coronary artery
disease: protective effect of eNOS-Glu-298-Asp-
polymorphism in non-smokers, but not in smokers

G. Taubert', B.R. Winkelmann 1 , R. Winkler', B. Klein', A. Kunkler 1 ,

M.M. Hoffmann 2 , W. Maerzz, J. Senges 1 .'Herzzentrum, Cardiology Dept.,
Ludwigshafen, Germany; 2 Clinical Chemistry, University, Freiburg, Germany

Background: Asp-homozygosity of the eNOS Glu298Asp polymorphism has
been previously associated with elevated risk of coronary artery disease (CAD)
or myocardial infarction (MI).
Objective: Impact of eNOS Glu298Asp-polymorphism on prevalence of CAD
and MI in relation to smoking habits in consecutive patients scheduled for coro-
nary angiography.
Methods: Analysis of participants of the Ludwigshafen Risk and Cardiovascu-
lar Health (LURIC) study, which comprises a coronary angiography and thor-
ough evaluation of cardiovascular risk factors. Analyis of eNOS genotype by
restriction analysis.
Results: Multivariate odds ratios (95%-Cl) adjusted for age, gender, and con-
comitant cardiovascular risk factors:
Multivariate odds-ratio for CAD: Smoker 1.14(0.84-1.54), n=955; Non smoker
0.89 (0.63-1.25)n=689
Multivariate odds-ratio for MI: Smoker 1.06 (0.76-1.49), n=618; Non smoker
0.48 (0.28-0.82)n=333
Conclusion: In non-smoking subjects with stable CAD the eNOS Glu298Asp
polymorphism is associated with lower prevalence of MI. This protective effect
has been not observed in smoking subjects.

P2827 Stromelysin-1 gene promotor 5A16A polymorphism
and C-reactive protein in patients with coronary
artery disease

J.R. Jeng, K.M. Chu, C.C. Lin, W.B. Wang, D.P. Tsau, S.P. Yang. Tri-Service
General Hospital, Division of Cardiology, Taipei, Taiwan, Province of China

The purpose of this study was to compare the 5A/6A polymorphism of the
stromelysin-1 gene promoter between patients with coronary artery disease
(CAD) and healthy control subjects, and to explore the relation of 5A/6A geno-
types with high sensitivity C-reactive protein (CRP).
This study included 336 Chinese patients with CAD diagnosed by coronary
angiogram of at least 50% stenosis in vessels and 389 matched healthy con-
trols. High sensitivity CRP levels were measured in fasting plasma samples.
Stromelysin-1 5A/6A genotypes were determined by the polymerase chain re-
action and restriction enzyme analysis.
The CAD patients showed significantly higher 5A/5A genotype percentage
(18.3% vs. 7.7%, p < 0.001) and greater 5A-allele frequency (0.335 vs. 0.279,
p < 0.05) than healthy control subjects. High sensitivity plasma CRP levels
were also significantly elevated in CAD patients than in controls (2.62 ± 3.53
vs. 0.86 f 1.01 mg/L, p < 0.001). Patients with 5G/5G genotype had signifi-
cantly higher plasma CRP (3.93 ± 4.72 vs. 2.81 ± 3.01 and 1.94 ± 2.42 mg/L,
p < 0.05) than those with 5A/6A and 6A/6A genotypes.
The study showed that the 5A/5A genotype of the stromelysin-1 gene promoter
was associated with higher risk for CAD and increased CRP level in a Chinese
population. It suggested that the 5A/5A stromelysin-1 gene variant could be a
genetic risk factor associated with atherothrombosis and inflammation.

P2828 Premature coronary artery disease shows no
evidence of linkage to locus encoding for human
alpha oestrogen receptor

M.F. Dorsch', R.A. Lawrance 2 , N.P. Durham 2 , J. Barrett 3 , N.J. Samani^,
S.G. Bail 2 , A.J. Balmforth 2 , A.S. Halle on behalf of The British Heart
Foundation Family Heart Study Investigators. 'Leeds General Infirmary,
Institute for cardiovascular Reseach, Leeds, United Kingdom; 2 University of
Leeds, Institute for Cardiovascular Research, Leeds, United Kingdom; 3 1CRF
Clinical Centre, Leeds, United Kingdom; 4 University of Leicester, Division of
Cardiology, Leicester, United Kingdom

An association between a dinucleotide repeat polymorphism in the upstream
region of the human alpha oestrogen receptor gene with premature coronary
artery disease has been reported (BMJ 2000;321:273-4). We examined the
relevant locus using a linkage approach.
Sibling pairs recruited as part of the BHF Family Heart Study and affected with
premature coronary artery disease (Myocardial Infarction, Coronary Artery By-
pass Grafting, Percutaneous Coronary Intervention or definite Angina before
the age of 65) were examined. DNA was extracted from whole blood by a
standard method. The region of interest was amplified by polymerase chain
reaction using the same pair of markers that was used in the initial study that
reported the association. Products were analysed by capillary gel electrophore-
sis. Single-point linkage analysis based on the likelihood ratio test was per-
formed using SPLINK software.
416 families were genotyped consisting of 382 sibling pairs, 29 trios and 5 sets
of 4 siblings. No significant linkage was observed in the whole cohort (equiv-

alent LOD score 0.14, p=0.27) or in the pre-specified subgroups of male sib
pairs (n=287 independent sib pair comparisons, LOD= 0.18, p= 0.23) or sibs
with acute myocardial infarction (n= 173 sib pairs, LOD= 0.02, p= 0.58).
We were unable to detect linkage to the locus encoding for the oestrogen recep-
tor. Population differences, differences between genetic predisposition towards
fatal versus non-fatal coronary disease and statistical problems (spurious as-
sociations, power) may explain differences between studies.

P2829 Deletion polymorphism of the angiotensin
I-converting enzyme gene is a potent risk factor for
coronary artery ectasia

S. gulec', O. Aras 2 , Y. Atmaca', O. Akyihek', T. Altyn 1 , N.Q. Hanson 2 ,

M.Y. Tsai z, D. Oral' . ' Ibn-i Sina Hospital, Cardiology, Ankara, Turkey;
2 University of Minnesota Medical School, Laboratory Medicine and Pathology,
Minneapolis, MN, United States of America

Background: Coronary artery ectasia (CAE) is characterized by irregular, dif-
fuse, saccular, or fusiform dilatation of the coronary arteries. The mechanism(s)
involved in the genesis of CAE are not fully understood. In this study we sought
to assess the role of insertion/deletion (ID) polymorphism of angiotensin con-
verting enzyme (ACE) gene,in the development of CAE.
Methods and Results: We prospectively evaluated 3427 consecutive patients
who underwent coronary angiography for diagnostic purposes and found that
152 (4.4%) had CAE. Of the 152 patients, 108 (71%) had coexisting signif-
icant coronary artery disease (>50% diameter stenosis in any of the major
epicardial arteries), whereas 44 (29%) had either no or nonsignificant coronary
artery stenosis. Clinical examinations and laboratory investigations revealed no
evidence of a collagenosis, connective tissue or inflammatory disease as an un-
derlying etiology. Of the 152 ectatic patients, 82 (53.9%)had the DD genotype,
49 (32.3%) had the ID genotype and 21(13.8%) had the II genotype. Control
group consisted of 158 age and sex matched patients with significant coro-
nary artery disease but without any evidence of ectasia. No significant differ-
ences were noted between the two groups when features such as hyperten-
sion, diabetes, hypercholesterolemia, family history of coronary artery disease,
cigarette consumption, incidence of prior myocardial infarction, and left ventric-
ular ejection fraction were examined. The ACE genotype frequencies were sig-
nificantly different between the two groups, DD genotype beeing more prevalent
among patients with CAE (p= 0.0046). Multivariate analysis demonstrated the
ACE DD genotype as the only significant risk factor for CAE development in this
population. The adjusted odds ratios were 2.16 (95% CI 1.34-3.41, p=0.0027)
for DD patients versus II/ID patients and 2.16 (95% CI 1.12-4.14, p=0.02) for
DD patients versus II patients.
Conclusion: The ACE DD genotype seems to be a potent risk factor for the
development of CAE. The implications of our findings and the underlying mech-
anisms need to be fully assessed and investigated.

STEM CELLS: METHODOLOGY

P2830 VEGF did not improve left ventricular function after
transplantation of fetal cardiomyocytes after
myocardial infarction in the rat

E. Skobel 1 , A. Schuh', E.R. Schwart 2 , A. Franke', C. Weber 3 . 1 RWTH
Aachen, Med. Klink I, Aachen, Germany,. 2Harvard Medical International, Dr.
S. Fakeeh Hospital, Jeddah, United Arab Emirates; 3 RWTHAachen,
Molecular Cardiovascular Research, Aachen, Germany

Objectives: Recent studies have demonstrated feasibility of transplanting fe-
tal cardiomyocytes after myocardial infarction (MI) with improvement of LV-
function. The mechanism of improvement is not understood yet due to release
of angiogenetic factors by fetal cells in ischemic myocardium-
Methods: Male ventricular fetal cardiomyocytes were injected into marginal re-
gions of MI, 4 weeks after suture occlusion of the left coronary artery in adult
female rats with and without VEGF. Sham-operated hearts received VEGF with
IMDM or without VEGF. Two months after transplantation(Tx), engrafted cells
were traced by fluorescence-in-situ-hybridization (FISH) for Y-chromosomes,
LV-dimensions and function was assessed by 2-D and 3-D echocardiogra-
phy. LV-pressure and coronary flow was measured ex vivo in a Langendorff-
perfusion-system and capillary density by factorVlll-staining (n=12 each).
Results: FISH revealed presence of transplanted cells in infarcted host my-
ocardium in association with neovascularization with and without VEGF. Enddi-
astolic LV-diameter and LV-volumes (3-D-echocardiography) slightly increased
in sham-operated rats with and without VEGF, but markedly decreased after Tx
with and without VEGF-application (not p<0.001 compared to sham-operated).
Conversely, fractional shortening declined in sham-operated rats with and with-
out VEGF (p<0.005), however gradually increased after Tx with and without
VEGF (p<0.005).
Conclusions: Transplanted cardiomyocytes-rich graft cells persist in host my-
ocardium and mediate continuous improvement of LV-function and survival in
rat model of MI without effect of VEGF-co-transplantation.
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P2831 In vitro stimulation of murine pluripotent P19 stem
cells by dimethylsulfoxide using the embryoid
body-method

S G. Molhoek 1 , CF M. KIok 2 , R. van Dijk 2 , W H. Bax 2 , D E. Atsma 2 , E
E. van der Wall 2 , M J. Schalij 2 , A. van der Laarse 2 . 'Leiden University
Medical Center, Cardiology, Leiden, Netherlands; 2Leiden University Medical
Center, Cardiology, Leiden, Netherlands

Background: In various studies DMSO has been described as a differentiation
factor for P19 cells (mouse teratocarcinoma cells); one of the differentiated cell
types induced by DMSO are cardiomyocytes. In this study differentiation was
accomplished by cultivating P19 cells into embryoid bodies, in which the cells
have contact with nothing else than the cells in the embryoid body.
Methods: The effects of 1% DMSO on differentiation response of P19 cells
were studied after incubation in hanging drops (volume of each drop 20 ii) con-
taining cultivation medium (DMEM) supplemented with 20% FBS, 1% DMSO
and approximately 400 cells each for 3 days. Cell aggregates, further referred to
as embryoid bodies, were transferred from the hanging drops into 24-wells tis-
sue culture plates (1 embryoid body/well) containing normal cultivation medium
(DMEM + 10% FBS + 1% Penicilline/Streptomycine + 1% Amino acids), in
which the embryoid bodies attached to the bottom and cells started to grow
out.
To prove that P19 cells actually differentiated into cardiomyocytes, heart-
specific proteins (such as a-actinin) in the differentiated cells were demon-
strated using immunofluorescent microscopy. Next to this technique, the em-
bryoid bodies were observed daily, using a microscope, to detect spontaneous
contractions.
Results: On day 13 (3 days in hanging drops (DMSO+) and 10 days in the 24-
well tissue culture plates (DMSO-)), spontaneously beating cells and cellgroups
were observed. With the use of immunofluorescent microscopy, fluorescent cell
groups were observed, which indicate the presence of a-actinin in the cells.
Conclusion: The observation of spontaneously beating cells and a-actinin pos-
itive cells showed differentiation of the pluripotent P19 stem cells into cardiomy-
ocytes.

P2832 Monocyte transplantation — New tool for in vivo
augmentation of collateral vessel growth

R.C. Braun-Dullaeus 1 , J. Herold 1 , F. Pipp 2 , M. Heil 2 , B. Fernandez
Z. Xing 3 , W. Schaper 2 . 'Giessen University, Internal Medicine/Cardiology,
Giessen, Germany, 2Max Planck Institute, Dpt. of Experimental Cardiology,
Bad Nauheim, Germany,- 3Mc Master University, Dpt. of Pathology, Hamilton,
Ontario, Canada

Therapeutic augmentation of collateral vessel growth (arteriogenesis) is of
tremendous interest for alleviation of morbidity and mortality from ischemic de-
seases. Monocytes/macrophages (Mo) represent key players of arteriogene-
sis. They home to sites of hemodynamically relevant stenoses thereby locally
creating a highly arteriogenic environment through secretion of growth factors
and cytokines. We thought to exploit Mo homing for augmentation of arterio-
genesis via ex vivo engineering and injection into rabbits after ligation of their
right femoral artery. Monocytes were isolated from rabbit blood by modified
Ficoll-Paque gradient centrifugation and plated in medium supplemented with
200 U/ml granulocyte macrophage-colony stimulating factor (GM-CSF) for 24
h. Different amounts of GM-CSF-activated Mo were then intravenousy injected
into rabbits 24 h after ligation. 7 days later maximal adenosine-induced conduc-
tance (C= flow/mean arterial pressure - mean peripheral pressure, ml/min/100
mmHg) was determined using an ultrasonic flow probe placed around the right
external iliac artery. Injection of 3x107 Mo resulted in a 22% rise of C from
105±5 to 128±5 (n= 5, p<0.05). Increasing their number to 1.5x108 led to
a further augmentation of C to 202±11 (+92%, p<0.05) beeing close to val-
ues determined in unligated control vessels (262±10, each n=5). Angiographic
evaluation of the right thigh demonstrated a significant increase of collateral
vessels (no ligation: 5±1; ligation: 11±2, ligation + 3x107 Mo: 16±2; ligation
+ 1.5x108 Mo: 21±2). The homing of injected Mo was demonstrated by their
ex vivo viral infection with the reporter LacZ and later histologic visualization
close to collateral vessels. GM-CSF plays an imortant role in arteriogenesis.
We, therefore, infected 3x107 Mo with an adenoviral vector coding for GM-CSF
(25 pfu) 24 h prior to injection. C was determined 69% elevated (178±8) at
day 7 compared with control-infected Mo (122±7, n=5, p<0.05). Mo represent
an intriguing tool to augment arteriogenesis. Ex vivo activation is able to in-
crease their arteriogenic properties. Furthermore, they can additionally serve
as vehicles for genetherapeutic approaches.

P2833 Atorvastatin inhibits the senescence of human
endothelial progenitor cells

B. Assmus, C. Urbich, L. Roessig, A M. Zeiher, S. Dimmeler. J. - W. -
Goethe-University Molecular Cardiology, Frankfurt, Germany

Endothelial progenitor cells (EPC) play an important role in postnatal neovas-
cularisation of ischemic tissue. Ex vivo expansion of EPCs might be useful
for potential cell therapy of myocardial ischemia. However, cultivation of EPCs
leads to cellular aging (senescence) which is associated with a reduced pro-
liferative capacity. Therefore, we investigated whether statins might be able to
prevent senescence of EPCs.
Results: EPCs were isolated out of peripheral blood and cultivated in EBM
medium (medium and supplementary growth factors, Cell Systems) and 20%
FCS. FACS analysis revealed that more than 80% of adherent cells stained
positive for the endothelial marker proteins KDR, eNOS and VE-cadherin. How-
ever, already 2 days after cultivation, EPCs become senescent as determined
by acidic P-galactosidase staining (day 2: 88 ± 6.6%, day 4:100 ± 0.6% senes-
cent cells). Atorvastatin (AT) dose-dependently (1nM-1µM) inhibits the onset
of EPC senescence in culture (day 2: 38 ± 12% p=0.01; day 4: 11 ± 4%,
p<0.001). Similar results were obtained with mevastatin, which demonstrates
a class effect of statins. Moreover, AT increased the proliferation of EPCs as
assessed by BrdU proliferation assay. Consistent with the increase in prolifera-
tion, the cell cycle regulator cyclin F was upregulated in AT-treated EPCs.
To gain further insight into the mechanism of the senescence inhibitory ef-
fects of statins, we investigated the role of NO. However, inhibition of the NO-
synthase (LNMMA, 1 mM) did not reverse the effect of AT. Likewise, exogenous
NO (SNAP, 20µM) did not prevent the onset of senescence. Because inhibi-
tion of the HMG-CoA reductase also reduces the formation of the products
geranylgeranyl- and farnesylpyrophosphate (GGPP and FPP) and, thereby,
abolishes Rho-kinase activation, we determined the effect of the above named
substrates and the Rho-kinase inhibitor HA1077 (10µM). GGPP and FPP
(10µM) reversed the effect of AT (day 4: 77 ± 6.6%, p<0.001 and 61 ± 8%,
p<0.001 senescent cells, respectively), whereas inhibition of the Rho-kinase
alone could not prevent the onset of senescence (day 4: 91 ± 3% senescent
cells).
Conclusions: Atorvastatin inhibits the senescence of EPCs independent of
NO and Rho kinase but dependent on GGPP and FPP. AT-mediated prevention
of EPC senescence might be due to a regulation of cell cycle proteins. The
inhibition of EPC senescence and improvement of EPC proliferation by statins
in vitro may importantly contribute to improve functional activity of EPCs for
potential cell therapy.

CONTRACTILE FUNCTION

P2834 Adrenomedullin: calcium dependent inotropic effects
in isolated human myocardium

E. Bisping 1 , P. Barckhausen 1 , G. Dembowski 2 , B. Pieske 1 . ' Georg-August
Universitaet Goettingen, Cardiology and Pneumology, Goettingen, Germany;
2BayerAG, Leverkusen, Germany

Adrenomedullin (ADM) is a recently discovered endogenous peptide with po-
tent vasodilatory effects. In heart failure, plasma levels of ADM are elevated,
but it is unknown whether ADM directly affects cardiac contractile functions.
We tested functional responses to ADM in human atrial and ventricular my-
ocardium.
Methods: Isolated atrial (n=11), ventricular non-failing (n=10) and ventricular
failing (n=18) trabeculae were electrically driven at 1 Hz, 37°C. Application of
ADM 0.1 µmol/I or 1 µmot/I and simultaneous registration of contractile force
and calcium transients (Aequorin light signal (AL)). Application of Isoproterenol
(0.003 µmol/I) or [Ca2+]0 3.2 mmol/I for comparison.
Results: ADM significantly increased contractile force in atrial myocardium (by
maximally 33 ± 6% at 1 µmol/I; p<0.05) with an overproportional increase in
AL (by 69 ± 15%, p<0.05). In non-failing ventricular muscles force increased
by 8 ± 2% (p<0.05; AL not done). In failing ventricular muscles the inotropic
effect was marginal (increase by 5 ± 1%; p<0.05), but also associated with
an overproportional increase in AL (by 18 ± 5%; p<0.05; dF/dL= 0.3 ± 0.2).
Isoproterenol (equiactive concentration: 0.003 µmol/I) increased force in ven-
tricular muscles by 5 ± 2% and AS by 15 ± 5% (p<0.05; dF/dL = 0.3 ± 0.1)
whereas [Ca2 ]o (3.2 mmol/I) resulted in proportional changes (force increased
by 25 ± 3%, AL by 24 ± 5%; dF/dL = 1.0 ± 0.1). As with Isoproterenol ADM
slightly decreased relaxation times.
Conclusions: ADM exerts marked positive inotropic effects in atrial and slight
inotropic effects in ventricular myocardium. These effects are associated with
overproportional increases in intracellular calcium transients. We suggest a po-
tential cAMP-dependent mechanism of action of ADM in human cardiac mus-
cle.
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P2835 Mutation of the calcineurin binding site in FKBP12.6
leads to loss of the FKBP1 2.6 mediated increase in
contractile performance

T. Seidler, A. Kania, J. Prestle, N. Teucher, H. Kagler, G. Hasenfu6.
Georg-August University Goettingen, Dept. Cardiology and Pneumology,
Goettingen, Germany

In heart failure, Cat release from sarcoplasmic reticulum (SR) is impaired.
The 12.6 kDa FK-506 binding protein (FKBP12.6) binds to and modulates the
cardiac SR calcium release channel (ryanodine receptor, RyR2) and plays an
important role in the pathogenesis of heart failure. We have recently shown that
overexpression of FKBP12.6 in cardiomyocytes reduces spontaneous Cat+
leak and increases contractility. Despite binding to RyR2, FKBP12.6 also binds
to the Cat-dependent protein phosphatase Calcineurin (CAN), but it is not
clear whether CAN plays a role in the FKBP12.6 mediated regulation of RyR.
We have constructed a mutant form of FKBP12.6 (FKBP12.6M), which is un-
able to bind CAN, by exchange of two amino acids (G89P, V90K). Lack of
CAN binding was demonstrated in a CAN phosphatase assay using recom-
binant FKBP12.6M. In this assay, absence of FK506 mediated CAN inhibition
by FKBP12.6M was observed and rotamase assays showed preserved bind-
ing of FK-506 to FKBP12.6M. We used adenovirus mediated gene transfer
for overexpression of FKBP12.6M in isolated rabbit cardiomyocytes. RT-PCR
showed the presence of FKBP12.6M RNA and antiserum, raised against the
mutated region of FKBP12.6M, confirmed overexpression of FKBP12.6M in
western blots.
While overexpression of FKBP12.6 increases contractility, FKBP12.6M did not
enhance relative shortening (RS) at a multiplicity of infection (MOI) of 10 when
compared to beta-galactosidase control transfected myocytes (2,7±0,1% RS
n=117 vs 2,8±0,1% RS n=120, p=0,528). At MOI 50, RS was even significantly
diminished (3,9±0,2% RS n=121 vs. 4,4±0,2% RS n=117, p=0,02). Thus, the
positive inotropic effect of FKBP12.6 requires an intact Calcineurin binding site.
This points to an important role of Calcineurin in the regulation of myocardial
contractility.

P2836 Adenoviral overexpression of the Na*/Ca2+-exchanger
in adult rat cardiomyocytes reduces contractile
performance and Cat-transient

B. Boelck', P. Mackenstein 2 , G. Muench 3 , K. Brixius 2 , M. Ungerer 3 ,

R.H.G. Schwinger 2 . ' Clinic Ill of Internal medicine, Lab. of Muscle Re. & Mol.
Cardiology, Cologne, Germany; 2Lab. of Muscle Res. & Mol. Cardiology, Clinic
III of Internal Medicine, Cologne, Germany; 3Fa. Procorde, Munich, Germany

The influence of the Na`/Ca2+-exchanger (NCX) on the Cat-homeostasis of
the cardiomyocytes and its functional relevance during the contraction cycle is
discussed very controversially. The present study aimed to study the effect of
the NCX in a NCX-overexpressing model; i.e. isolated rat cardiomyocytes with
adenovirus mediated (Ad5NCX/GFP) NCX-overexpression. To reveal dominant
changes via the transgene NCX-overexpression, the rat was chosen as a model
with a small physiological influence of the NCX on Caz+ handling.
Protein expression was studied by Westernblot analysis with specific antibod-
ies; NCX activity was analyzed with Na*-dependent 45Ca-uptake. Functional
studies were performed with a video edge detection system and after stimu-
lation of cells with increasing frequency, Ca t , and CPA (Cyclopiazonic Acid,
inhibitor of SERCA 2a) in isolated myocytes. Cardiomyocytes infected with
Ad5GFP served as the control group.
Westernblot analysis showed a significant increase of the NCX (more than five
fold DU) 48h after transfection (10 MOI) whereas other calcium-modulating pro-
teins (SERCA 2a, PLB, Calsequestrin) were unchanged. NCX specific 45Ca-
uptake was increased threefold.
In NCX-cells basal and Cat -stimulated contractile performance and Cat -
transients (FURA 2a) were diminished with a more negative force-frequency
behavior (p<0,05). Inhibition of SERCA 2a by CPA resulted in a significant bet-
ter diastolic relaxation in NCX-cells compared to control.
Thus, NCX-overexpression might result in depletion of systolic intracellular
Cat+-availability due to activation of Cat+-extrusion during diastole. Diastolic
Cat+-extrusion by the NCX is especially supported in a condition with reduced
SERCA 2a activity.

P2837 Atorvastatin impairs contractile function in
engineered heart tissue

O. Zolk', U. Mi hlhauser', F. Muenzel', U. Laufs 2 , T. Eschenhagen'.
' Universitst Erlangen, Institut fur Pharmakologie, Erlangen, Germany,;
2 Universitatskliniken des Saarlandes, Innere Medizin III, Homburg/Saar,
Germany

It is not known whether HMG-CoA reductase inhibitor therapy interferes with
cardiac myocyte contractile function. We examined the effects of atorvastatin
(ATOR) on isometric force of contraction (FOC) and contraction kinetics in en-
gineered heart tissue (EHT). Myocytes isolated from neonatal rat hearts were
reconstituted in a collagen matrix. Resulting EHTs were cultivated for 6 d before
treatment with ATOR (1 1 M) for additional 5 d. Thereafter, EHTs were placed
into organ baths and FOC, time of contraction (Ti) and time of relaxation (T2)
were recorded under electrical stimulation. Basal FOC was not altered by ATOR
compared to vehicle treated controls. However, the response to cumulative con-
centrations of Cat* (increase in FOC over basal 0.41±0.03 vs. 0.52±0.03 mN,
n=26) and isoprenaline (0.21±0.01 vs. 0.30±0.02 mN, n=26) was significantly
diminished. In addition, Ti (ISO 1 nM: 43±1 ms vs. 40±1 ms, n=26) was signifi-
cantly prolonged whereas T2 was not changed. Co-administration of mevalonic
acid (MA, 200 µM) completely reversed the effects of ATOR. MA alone had no
significant effects. 14C-Phenylalanine incorporation assays revealed that ATOR
diminished protein synthesis in EHTs by 17% (p<0.05). Interestingly, ATOR sig-
nificantly reduced the naturally occurring loss of cells in EHTs during cultivation.
Immunofluorescence staining of sarcomeric actinin showed no obvious differ-
ences in cardiomyocyte morphology and sarcomere organization. The current
findings for the first time demonstrate impaired contractile response after ATOR
treatment in reconstituted heart tissue. This occurs despite a general cytopro-
tective effect of ATOR as suggested by increased cell count. This study sheds a
new light on HMG-CoA reductase inhibitor actions besides the well established
beneficial effects on atherogenesis and endothelial function.

STRESS ECHOCARDIOGRAPHY

P2838 Noninvasive assessment of left anterior descending
artery coronary flow reserve by transthoracic
echocardiography: feasibility and results

F. Rigo' , W. Curtaia 1 , M. Richieri 1 , F. Di Pede' , P. Della Valentina',
E. Pasanisi 2 , A. Raviele', E. Picano 2 . 1 Mestre Hospital, Cardiology Division,
Mestre, Italy; 2 lnstitute of Clinical Physiology, PISA, Italy

Background: Coronary flow reserve (CFR) is a key physiological parameter
which can be evaluated noninvasively by transthoracic echocardiography (TTE)
during vasodilator stress. Aim: To assess the feasibility and physiologic mean-
ing of TTE assessment of CFR. Methods: Starting June 1, 2000 to August 1,
2001, 239 consecutive patients (147 males; age=67±19 years) were referred
for stress echocardiography. In all, TTE (S12-S8 probe, HP 5500, Agilent tech-
nology) evaluation of distal left anterior descending (LAD) coronary artery was
attempted at baseline and following dipyridamole (0.84 mg/kg). Wherever color-
coded LAD blood flow from the baseline could not be obtained, contrast en-
hancement with Levovist (Schering AG) was used. Peak diastolic coronary flow
velocity of LAD was recorded by pulsed Doppler under the guidance of Color
Doppler flow mapping. CFR was calculated as the ratio of dipyridamole/rest
peak diastolic flow velocity. Results: The overall feasibility was 93% in the first
100 patients and rose to 98% in the latter 139 (p<.05). The need for contrast
injection was 38% in the first 100 and 18% in the latter 139 patients (p<.01). In
patients with complete clinical and angiographic characterization, CFR values
were 3.2±0.3 in control group (n=14); 2.4 ± 0.4 in Syndrome X (n= 43); 2.5±0.3
in patients evaluated early after CABG with left internal mammary artery on
LAD (n=28); 2.3 ± 0.4 in patients evaluated early after PTCA (n=45); 1.4±0.2
in critical (>70%) native LAD stenosis (n=24); 1.85±0.22 in dilated cardiomy-
opathy (n=8); 2.01±0.2 in hypertrophic cardiomyopathy (n=9); 1.8±0.3 in aortic
stenosis (n= 7). Conclusion: Noninvasive evaluation of CFR by TTE is highly
feasible in the echo lab during vasodilator stress echo. After a limited learning
curve, contrast injection is rarely needed - further simplifying and reducing the
cost of examination. Physiologically congruent results of potential clinical value
can be obtained during vasodilator stress echo in different pathophysiological
conditions, ranging from coronary artery disease to cardiomyopathy.
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P2839 Stress-echo, coronary flow reserve and color tissue
Doppler after coronary angioplasty in patients with
previous anterior myocardial infarction

M. Galderisi 1 , S.C. Silvana Cicalae, G.S. Giancarlo Scognamiglio 3 ,

A.D.E. Arcangelo D'Errico 4 , M.D. Michele Damiano 3 , P.G. Paolo Gallo 3 ,

PG. Pasquale Guarini 3 , O.D.D. Oreste de Divitiis 4 . 'Federico l/ University,
Clinical and Experimental Medicine, Naples, Italy, 2Second University of
Naples, Cardiology Dept., Caserta (Naples), Italy,- IVilla del Fiori Hospital,
Cardiology Dept., Acerra (Naples), Italy; °Federico II University, Clinical and
Experimental Medicine, Naples, Italy

Aim of the study was to identify possible associations between coronary flow
reserve (CFR) and myocardial functional indexes measured by color Tissue
Doppler (cTD) after secondary percutaneous transluminal coronary angioplasty
(PTCA) in patients with previous anterior myocardial infarction (MI).
Methods: Twenty men (age = 55 ± 5 years) affected by previous ante-
rior MI, 3-6 months after secondary PTCA of left anterior descending coro-
nary artery (LAD), underwent: noninvasive CFR estimation in distal LAD (ra-
tio between hyperemic and basal coronary diastolic flow velocities) by high-
frequency Doppler-echo; dobutamine (Dob) stress-echocardiography with de-
termination of wall motion score index (WMSI) on 16 segments and normal
myocardium percentage (number of segments with score = 1/16 segments x
100); cTD of middle posterior septum with quantitative analysis of myocardial
systolic (Sm) and diastolic (Em and Am) peak velocities, both at baseline and at
high Dob dose. According to CFR, patients were divided into 2 groups: 10 with
CFR considered as normal according to the reference values of intracoronary
Doppler flow wire after MI (> 1.6) and 10 with reduced CFR (< 1.6).
Results: The 2 groups were comparable for age, blood pressure, heart rate, left
ventricular (LV) ejection fraction and WMSI at rest. Patients with impaired CFR
showed an increase of WMSI and a reduction of normal myocardium percent-
age at high-dose Dob (both p<0.01) in comparison to the group with normal
CFR. cTD displayed comparable septal Em/Am ratio both at rest and at high-
Dob but Sm, similar between the 2 groups at rest, was lower in patients with
CFR < 1.6 at low-Dob (p<0.05) as at high-Dob (p<0.01). In the overall MI
population, CFR had negative relation with high-Dob WMSI (r = -0.54, p<0.01)
and positive association with high-Dob septal Sm (r= 0.66, p<0.001). This last
relation remained significant even after adjusting for diastolic blood pressure,
heart rate and high-Dob WMSI (standardized jI coefficient = 0.56, p<0.01).
Conclusions: The function of coronary microvessel circulation predicts the re-
covery of myocardial reserve in LV segments corresponding to the coronary
artery (= LAD territory) involved into the re-perfusion procedure after MI. The
combined use of Doppler-echo derived CFR and cTD applied to stress-echo is
promising for evaluating the successful results of secondary PTCA.

P2840 Prognostic significance of grafted left internal
mammary artery flow reserve estimated by
noninvasive dobutamine Doppler

G. Athanassopoulos', N. Koutsogiannis 2 , A. Motsi 1 , M. Papadakis 2 ,

G. Karatasakis 2 , D.V. Cokkinos 2 . 1 Onassis Cardiac Surgery Center, First
Dept. of Cardiology, Athens, Greece; 2 Onassis Cardiac Surgery Center,
Cardiology Dept., Athens, Greece

In pts post CABG with LIMA grafted to LAD, interrogation of underlying is-
chemia in LIMA/LAD territory may be performed using LIMA flow reserve (CFR)
by noninvasive Doppler using either adenosine or dobutamine. We assessed
the relative contribution of LIMA/LAD CFR by dobutamine (CFRdob) for pre-
diction of cardiac events (CE) compared to the respective SPECT T1201 and
dobutamine stress echo (Dob-echo) outcome.
Methods: 52 consecutive pts (age 66±9) were studied within a range
of 1-15 years (6±4) post CABG. LIMA CFR was estimated (proximal
LIMA:supraclavicular fossa) during the dobutamine 30µg/kg/min stage of Dob-
echo protocol. All pts underwent coronary angiography and SPECT T1201
within a period <3months. The cut off point of 1.27 for CFRdob was predic-
tor of LIMA/LAD patency, derived from receiver operating curve analysis (area:
0.79, p: 0.002, sens: 0.71, spec: 0.90)
Results: 12 pts had a significant stenosis (>70% diameter) either in the LIMA
or in LAD distal to the anastomosis. During a follow up period of 18±11 months,
11 pts had CE(death, myocardial infarction, angina, revascularization). Pts had
a telephone interview and coronary risk profile/treatment were obtained from
chart review.
Pts with or without CE had similar age (66±7 vs 62±9), time elapsed from
CABG (years:7±4 vs 6±3), EF (%:44±10 vs 49±8) and follow up (months:
18±10 vs 18±11). The two groups had similar incidence of CAD risk fac-
tors and use of B-blockers, CEI, statins during follow up. In stepwise logistic
regrsession analysis (SLRA) for prediction of CE including SPECT outcome
for LAD territory and CFRdob, then CFRdob had an independent contribu-
tion (R=-0.32, p=0.03 with exp(b)=0.09, thus implying a 11 odds ratio for CE
when CFRdob<1.3). When Dob-echo outcome for LIMA/LAD ischemia was in-
cluded with CFRdob in SLRA, then CFRdob had an independent contribution
(R=-0.36, p=0.03 with exp(b)=0.05, thus implying a 20 odds ratio for CE when
CFRdob<1.3). When EF was considered, the contribution of CFRdob remained

unchanged (R=-0.21, p=0.06, exp(b)=0.13, odds ratio=7.7). Consideration in
SLRA of two different models, one including CAD risk factors and the other
the use of b-blockade/CEI/statins during follow up, did not influence the impor-
tance of CFRdob for prediction of CE (for CFRdob: exp(b)=0.07, p=0.01 and
exp(b)=0.02, p=0.01 respectively).
Conclusion: Functional evaluation of LIMA/LAD territory by noninvasive CFR-
dob provides important information for CE in pts post CABG which is indepen-
dent from the respective Dob-echo or SPECT outcome, as well as from LV
function.

P2841 Coronary flow reserve and brachial artery reactivity in
patients with chest pain and "false positive"
exercise-induced ST segment depression

F. Rigo 1 , V. Cutaia 1 , M. Richieri 1 , C. Zanella 1 , L. Venneri 2 , E. Picano 2 .

'Mestre Hospital, Cardiology Division, Mestre, Italy; 2 lnstitute of Clinical
Physiology, PISA, Italy

Normal coronary arteries may coexist with a physiologically significant impair-
ment in coronary flow reserve (CFR) and with systemic endothelial dysfunc-
tion. Aim of this study was to establish the ultrasonically assessed CFR and
systemic endothelial function correlates of exercise-induced "false positive"
ischemic-like ST segment depression. We studied 13 control subjects and nor-
mal coronary arteries (Group 1, controls), and 53 patients with history of chest
pain, positive (>1.5 mm) exercise-electrocardiography test and angiographi-
cally normal coronary arteries (Group 2, microvascular angina). All patients
underwent stress echocardiography prior to angiography. After angiography,
CFR and endothelial function were assessed on different days and in random
order. Transesophageal (n=1 6) or transthoracic (n=50) echocardiographic eval-
uation of left anterior descending coronary artery peak diastolic flow was per-
formed at baseline and following vasodilatory stimulus (dipyridamole up to 0.84
mg/kg in 10 min). Brachial artery flow-mediated vasodilation (FMD) was as-
sessed by measuring the change in brachial artery diameter in response to
hyperemic flow by high frequency vascular ultrasound. All patients had normal
resting and stress induced left ventricular function by 2D - echocardiography.
Controls showed higher values of CFR than patients with microvascular angina
did (Group 1=3.2±0.3 vs Group 2=2.3±0.6, p<0.0001). FMD was lower in pa-
tients with microvascular angina (Group 1= 11.7±1.5% vs Group 2= 4.2±3.4%,
p<0.01). There was a weak, albeit significant, correlation between CFR and
FMD (r=0.33, p<0.01). Conclusion: ischemic-like stress-induced ST segment
changes may be associated to a physiologically significant, but extremely vari-
able reduction in CFR and systemic endothelial dysfunction in patients with
normal coronary arteries.

P2842 Combined assessment of contractility and flow
reserve in patients with prior coronary bypass
surgery by dipyridamole echocardiography

F. Chirillo, A. Bruni, A. De Leo, Z. Olivari, C. Cavallini, E. Franceschini,
R. Mantovan, P. Stritoni. Ospedale Ca' Foncello, Cardiology Dept., Treviso,
Italy

Recent advance in ultrasound systems enables measurement of coronary flow
reserve (CFR) of mammary artery and saphenous vein coronary artery bypass
grafts (CABG) using transthoracic Doppler echocardiography (TIDE). However
little is known about the relationship between the hyperemic response and re-
gional asynergy induced by stress echo. We evaluated 106 consecutive pa-
tients (83M/23F; mean age 67±14 years) scheduled for coronary angiography
because of recurrent ischemia after CABG surgery. After evaluating the seg-
mental left ventricular wall motion using tissue harmonic imaging, mammary
artery grafts were assessed placing a 5-7 MHz probe in the supraclavicular
area sampling the graft flow few cm distal to the takeoff from the subclavian
artery. Saphenous vein grafts to left anterior and circumflex coronary artery
were detected in the area anterior to the right ventricular outflow; grafts to the
right coronary artery were detected anterior to the right ventricular wall with
the patient in right lateral decubitus. Dipyridamole (0.84 mg/Kg/8 min) and at-
ropine (1mg) were administered. CFR (ratio of the hyperemic to baseline peak
diastolic velocity) <2.0 and <1.6 was considered abnormal for arterial and
saphenous grafts, respectively. All patients underwent coronary angiography
2-48 hours after stress echo. CFR feasibility was 94.5%. Wall motion analysis
was feasible in 95.9%. Abnormal CFR showed 98% sensitivity, 83% specificity
and 89.7% accuracy for the detection of significant (>70%) graft or distal recip-
ient artery stenosis. Stress-induced wall motion abnormalities had 87% sensi-
tivity, 97% specificity and 88.1 % accuracy for significant stenosis. False posi-
tives of CFR were found in diabetic and hypercholesterolemic patients who had
reduced vasodilating capacity and in presence of poor distal runoff of the recipi-
ent artery. Inaccauracies of stress echo were observed in presence of baseline
wall motion abnormalities, conduction disturbance, blunt pressure and heart
rate response to stressors. In 11 patients findings of both techniques integrated
to achieve a correct diagnosis. In conclusion the simultaneous assessment of
CFR and contractility by TIDE dipyridamole echo is highly feasible and allows
to increase significantly the sensitivity and the accuracy of the test.
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IP2843 I Coronary flow reserve by tranthoracic stress echo:
adenosine or dipyridamole?

F. Rigo 1 , W. Cutaia 1, E. Pasanisi 2, F.Di Pede 1 , A. Raviele 1 , E. Picano 2.

, Mestre Hospital, Cardiology Division, Mestre, Italy; 21nstitute of Clinical
Physiology, PISA, Italy

Background: Coronary flow reserve (CFR) is a key physiological parameter
which can be evaluated noninvasively with unsurpassed temporal resolution by
transthoracic echocardiography (TIE) during vasodilator stress. Aim: To assess
the entity, time course and feasibility of TIE assessment of CFR with high dose
adenosine (ADO) and dipyridamole (DIP).
Methods: Starting June 2001,16 patients (9 females; age=58±12 years) with
angiographically normal coronary arteries were referred for stress echocardio
graphy. In all, TIE (S8 or S12 probe, HP 5500, Agilent technology) evalua
tion of distal left anterior descending (LAD) coronary artery was attempted at
baseline and following dipyridamole (0.84 mg/kg over 8') and adenosine (140
meg/kg in 5'), within 24 hours. Wherever color-coded LAD blood flow from the
baseiine could not be obtained, contrast enhancement with Levovist (Schering
AG) was used. Peak diastolic coronary flow velocity of LAD was recorded by
pulsed Doppler under the guidance of Color Doppler flow mapping. CFR was
calculated as the ratio of dipyridamolelrest peak diastolic flow velocity.
Results: Values of coronary flow reserve over time are reported in figure.

CFR valuesovertime.

Conclusion: High dose ADO and DIP elicit similar and high coronary vasodila
tory response, more long- lasting with DIP, which is therefore ideally suited for
prolonged acquisition times and integrated imaging modalities requiring sam
pling on different coronary arteries and/or of different parameters (wall motion
and coronary flow).

I P2844 I Use of transthoracic Doppler assessment of coronary
flow reserve for 6 month follow-up post percutaneus
coronary intervention

A. Ochala 1 , P. Sanecki 2, B. Gabrylewicz 1 , A. Pyrlik 1 , P. Garbocz 1 ,

K. Maslankiewicz 1, P. Kardaszewicz 2, M. Tendera '. 'Silesian Medical School,
3rd Dept. of Cardiology, Katowice, Poland; 2 Provincial Hospital, Cardiology
Dept, Czesrochowa, Pomnd

Background: Advances in ultrasound equipment enable measurement of coro
nary flow reserve (CFR) of the left anterior descending artery (LAD) with
transthoracic second harmonic Doppler echocardiography (TTHDE). CFR at
rest and after pharmacologically induced vasodilatation and with contast en
hancement could assessed the presence of a significant (>70%) LAD steno
sis. Sensitivity and specificity of commonly used noninvasive methods are not
satisfying in detecting restenosis afterpercutaneus coronary intervention (PCI).
Purpose: We have therefore tested the ability of TTHDE technique to be pre
cise noninvasive method to control the angiographic patency of the LAD during
6 month follow-up.
Methods: In 30 consecutive patients (pts) age 56,5±7,2 years, after coro
nary angiogram confirming severe LAD stenosis, TIHDE was performed. Con
trol measurement was done post PCI and final evaluation 6 months later or
during recurrent ischemia. This final evaluation was followed by control CA.
Echocardiogarphy was performed with Acuson Sequoia unit by use of broad
band transducer with second harmonic capability (3v2c). Each pts underwent a
color-guided pulsed-wave Doppler recording of coronary blood velocity in LAD
in baseline conditions and after dipyridamole administration. The Doppler sig
nal was enhanced by echo-contrast agent Levovist (Schering). Contrast infu
sion was performed both before and after dipyridamole. The normal CRF value
known from the previous studies is >2,0. All CA results were blinded to TIHDE
performing team.
Results: All pts had abnormal CFR values before PCI - both for mean sys
tolic velocity (MSV) and peak systolic velocity (PSV), 1,35±0,6 and 1,49±0,4
respectively. During follow-up 9 pts had recurent ischemia, 7 had patological
MSV and PSV values with restenosis confirmed with CA in 6. Those pts were
included to group A - with restenosis and 24 others to group B - without. In
group A CFR increased after PCI from 1,13±0,22 to 2,66±0,85, p=0,15 and in
group B from 1,54±0,37 to 2,82±0,56, p=0,0003. Nonsignificant CFR increase
post procedure could be a predictive factor of restenosis.
Conclusions: The sensitivity of TIHDE assessment of LAD patency in 6
month follow-up was 100%, specificity 97%, being most accurate noninvasive

method for monitoring LAD patency post PCI. We conclude that statistically
nonsignificant CRF increase after PCI could be a predictive factor of resteno
sis, that could bring useful clinical information for prognosis and clinical decision
making e.g. planned rePCI with stent deployment.

IP2845 I Coronary flow velocity reserve of the left circumflex
coronary artery with transthoracic second harmonic
Doppler echocardiography

T. Hasegawa 1, Y. Kawase " K. Okajima 1 , K. Hato " M. Nishimoto "
J. Yoshikawa 2. 'Izumi municipal hospital, Cardiovascular Medicine, Izumi,
Japan; 20saka City University, 1st Department of Internal Medicine, Osaka,
Japan

Background Coronary flow velocity reserve (CFR) assessment is a clinically
useful method to assess coronary function. It has been assessed as CFR by
noninvasive methods with a transthoracic doppler echocardiographic (TTDE)
probe. we can assess CFR in the anterior decending coronary artery by TIDE.
The purpose of this study is to evaluate the feasibility in the assessment of CFR
in the left circumflex coronary artery (LCX) by TIDE.
Methods We studied 11 patients who underwent coronary angiography. With
TIDE, diastolic coronary flow velocity in the proximal LCX were recorded at
rest and during hyperemia induced by intravenous infusion of adenosin (0.14
mg/kg/min) under the guidance of color Doppler flow mapping. Intravascular
velocity mesurement in the proximal LCX was attained by Doppler guide wire
at rest and after hyperemic stimulas by intravenous infusion of adenosin. We
compared CFRs for peak and mean diastolic coronary flow velocities (PDV and
MDV) determined by TIDE to Doppler flow wire (DFW).
Results There was close agreement between CFRs for peak and mean dias
tolic velocity by TIDE and DFW (CFR for MDV; r=0.872, p=0.0001. CFR for
PDV; r=0.810, p=0.0014.). The peak and mean diastolic coronary flow veloci
ties at baseline determined by TIDE was not correlated to those determined
by DFW significantly.
Conclusions Transthoracic echo Doppler with the harmonic mode is a feasible
for assessing diastolic CFR.

I P2846 I Noninvasive assessment of coronary flow reserve by
intravenous myocardial contrast echocardiography:
comparison with magnetic resonance imaging

P.H. Jung 1, T.Borgmann 1, J. Stratmann 2, C. Wacker 2 , C. Dueren",
F. Fidler 2 , W. Bauer", C.E. Angermann '. 'University of Wuerzburg, Opt of
Cardiology, Wuerzburg, Germany; 2 Med. Klinik der Universitiit Wiirzburg,
Cardiology, Wiirzburg, Germany

Data from our working group suggest that quantitative myocardial perfusion
imaging is feasible by magnetic resonance imaging (MRI). The aim of the
present study was to assess feasibility and reliability of measurements of coro
nary flow reserve (CFR) performed with intravenous echocardiographic my
ocardial perfusion imaging (EMPI) by comparison to MRI measurements of
CFR in the same individuals.
Methods: 10 healthy volunteers (24±4 years, 7 male) underwent adenosine
stress testing at two occasions: MR perfusion imaging using saturation recov
ery T1 based spin-labeling technique (SRTFL) and EMPI. During EMPI, before
and during infusion of 140~g/kg/min adenosine up to 15 loops of the 3 apical
standard views were stored digitally (HDI 5000, ATL Philips) during infusion
(90ml/h) of the transpulmonary contrast agent SonoVue (Bracco Byk-Gulden).
To avoid contrast destruction during real time imaging, low emission power (MI
0.12-0.18) and a contrast specific imaging modality, power pulse inversion, was
used. Non linear curve fitting (y=A*(1-e(-beta*t)) ofthe replenishment in a rep
resentative septal segment provided the value beta, which describes the deflec
tion of the curve. ECHO-CFR was calculated as the quotient of the value beta
during adenosine infusion and at rest, respectively. MRI-CFR was evaluated
from absolute quantitative perfusion using two-compartment model analysis.
Results: Adenosine infusion was well tolerated by all participants. The EMPI
data of one volunteer was not evaluable due to insufficient image quality. Mean
beta at rest was 0.3±OA s-t and 0.85±0.6 s-t during adenosine stress. Mean
ECHO-CFR was 3,23±1.1 and showed a close correlation with MRI-CFR. The
value A (plateau) showed a higher diversity (0.7-4.0 at rest, 1.8-9 during adeno
sine stress) compared to beta and a worse correlation with MRI results.
Conclusion: Assessment of CFR by contrast perfusion echocardiography is
feasible and results correlate well with MRI-CFR given by quantitative spin
labeling perfusion measurement.
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P2847 Transthoracic echocardiographic assessment of
coronary artery flow and reserve in the 3 major
coronary arteries: feasibility and results

F. Rigor, M. Richierit, V. Cutaia 1 , C. Zanellat, E. Pasanisi 2 , A. Raviele 1 ,
E. Picano 2 . t Mestre Hospital, Cardiology Division, Mestre, Italy; 21nstitute of
Clinical Physiology, Pisa, Italy

Background: Coronary flow reserve (CFR) can be measured by transthoracic
echocardiography (TTE) during vasodilator stress on mid- distal left anterior
descending (LAD). Left circumflex (LCx) and Posterior Descending (PD) have
remained off- limits for this technique so far. Aim: To assess the feasibility and
results of TTE assessment of CFR in the 3 coronary arteries. Methods: Start-
ing June 1 2001, 66 consecutive patients (42 males; age=64 ±12 years) were
referred for stress echocardiography. In all, TTE (S8 probe, second harmonic
7 MHz, HP 5500, Agilent technology) imaging of 3 coronary arteries was at-
tempted. Mid - distal LAD coronary artery was imaged from a modified apical
two-chamber view; PD artery from apical 2- chamber with counterclockwise ro-
tation and anterior angulation of the transducer; LCx from apical 4- chamber
with a clockwise 50 - 80 degrees rotation from LAD imaging and posterior an-
gulation of the transducer. Wherever color-coded blood flow from the baseline
could not be obtained, contrast enhancement with Levovist (Schering AG,300
mg/ml/min) was used. Peak diastolic coronary flow velocity of each coronary
artery was recorded by pulsed Doppler under the guidance of Color Doppler
flow mapping. CFR was calculated as the ratio of dipyridamole/rest peak dias-
tolic flow velocity. Results: Interpretable signals (at baseline and during stress)
were observed in 65 patients for LAD, 35 for LCx and 44 for DP, yielding a feasi-
bility of 98, 53 and 66% respectively. The time needed for successful coronary
artery imaging was 92±18 s for LAD, 350±30 for LCx and 260 ±33 s for PD. In
the 27 patients with angiographically confirmed normal coronary arteries and
interpretable signals from all 3 arteries, CFR values were not different on LAD
(2.5±0.4), LCx 2.5±0.5(p=ns) and PD (2.5±0.5; p=ns). Conclusion: With last
generation, high frequency,second-harmonic, contrast-enhanced transthoracic
echocardiography, imaging of coronary artery flow and assessment of flow re-
serve can be feasible in all major coronary arteries.- albeit with different suc-
cess rates, highest for LAD and lowest with LCx. In the absence of epicardial
coronary artery disease, coronary flow reserve values are comparable in the 3
coronary arteries.

P2848 Long-term prognostic value of pharmacological
stress echocardiography in diabetics patients: a
single center experience

A. D'Andrea t , S. Severino 1 , P. Caso t , L. De Simone', B. Liccardo 2 ,
M. Scherillo 1 , N. Mininni 1 , R. Calabrb 2 . 1 Ospedale Vincenzo Monaldi,
Cardiology Dept., Naples, Italy; 'Second University of Naples, Cardiology
Dept., Naples, Italy

Patients (pts) with diabetes mellitus have an increased risk of cardiovascu-
lar morbidity and mortality. Data on the prognostic value of pharmacological
stress echocardiography (PSE) in diabetic pts are still lacking. The purpose
of this study was therefore to assess the prognostic significance of PSE and
its incremental role in diabetics pts with known or suspected coronary artery
disease. Methods: We studied 325 diabetics pts who underwent PSE with ei-
ther Dobutamine (185 pts) or Dypiridamole (140 pts) in our institution from July
1995 to December 2000. 12 pts who underwent coronary artery revasculariza-
tion within 3 months from the PSE, and 10 lost to follow-up were censored. Pts
outcome and clinical evaluation for the presence of cardiac risk factors were
finally assessed in 303 pts through review of patient's hospital record or by
phone interview, for a mean period of 32.9 (range 4-60) months. Spontaneous
hard events (death; combined endpoint: death + myocardial infarction) were
considered as endpoints. Results: no major complication occurred during the
tests. The PSE was positive in 122 pts (40.3%). During the follow-up 75 hard
events occurred, including 40 death (13.2%) and 35 non-fatal acute myocar-
dial infarction (11.5%). At univariate analysis, the following variables resulted
significantly predictive for hard events (in descending order): peak stress left
ventricular ejection fraction (peak EF) < 40%, wall motion score index (WMSI)
at rest, PSE time duration, previous myocardial infarction, age and positive PSE
for ischemia. By multivariate analysis, the combination of clinical and stress test
variables identified age, peak EF < 40% (p<0.001) and PSE duration (p<0.01)
as strongest independent predictors of cardiac death (global chi-square: 68.3;
p<0.0001). On the other hand, peak EF (p<0.001), WMSI at rest and previ-
ous myocardial infarction appeared to be the only independent determinants of
the combined endpoint (global chi-square: 58.2; p<0.0001). The mean survival
time free of hard cardiac events was 43.9 months in pts with peak EF < 40%,
and 55.4 months in pts with peak EF > 40% (Log Rank:12.4; p < 0.0005).
Conclusions: our findings suggest that different DSE variables should be con-
sidered when assessing the likelihood of future events in diabetic pts. A PSE
response positive for ischemia does not predict a worse outcome in diabetic
pts. Conversely, global left ventricular function at peak stress is the strongest
independent predictor of hard cardiac events, combined with other clinical and
echo variables.

P2849 Prognostic information of left ventricular dilation in
those patients with a positive stress echo

D. Villagomez, J. Zamorano, R. Moreno, J.L. Rodrigo, C. Almeria, A. Aubele,
J.L. Aznar, L. Sanchez-Harguindey. Hospital Clinico San Carlos, Cardiology
Dept., Madrid, Spain

It is well known that left ventricular dilation in those patients during stress echo
is a sign of ischemia. Our aim was to analyze if among those patients with a
positive stress echo result, left ventricular dilation is associated with a worse
long-term prognosis.
Patients and methods: 63 patients undergoing stress echo (29 dypiridamole,
22 dobutamine, and 2 adenosine) in which test showed positivity at echocar-
diography were studied. Patients were followed-up during a mean of 18±10
months. Left ventricular dilation during stress echo was defined as the pres-
ence of increasing in left ventricular end-diastolic volume measured at apical
4-chamber view. The outcome of patients with and without left ventricular di-
lation was compared (Kaplan-Meier survival curves, that were compared with
the Log-Rank test).
Results: Mean age was 68±9 years, and 76% were male gender. During stress
echo, end-diastolic left ventricular volume decreased from 96±37 to 87±40 ml
(paired t-test: p = 0.003), and end-systolic volume from 44±28 to 39±27 ml
(p = 0.004). Left ventricular dilation occurred in 23 patients (36.5%). Prog-
nosis at 3-years was worse in patients with left ventricular dilation: Cumula-
tive survival 69±12% vs. 95±3.5% (Log-Rank: p=0.0888), probability of being
free of death and myocardial infarction 62.9±11.7% vs. 95±3.5% (Log-Rank:
p=0.01 82), and free of any event (death, infarction, revascularization or admis-
sions due to angina or cardiac failure) 52.4±11.9% vs 87.5±5.2% (Long-Rank:
p = 0.1038) (see figure).

Prognosis after stress echo.

Conclusion: Left ventricular dilation is not only an indirect sign of ischemia
during stress echo. Left ventricular dilation implies by itself a worse long-term
prognosis among those patients with a positive stress echo.

P2850 j Validation of a model for prediction of all causes of
mortality by exercise echocardiography

A. Elhendy, D. Mahoney, K. Burger, J. Seward, P. Pellikka. Mayo Clinic,
Cardiovascular Division, Rochester, United States of America

Rationale. The aim of this study was to validate a model for prediction of mor-
tality by combined clinical, exercise stress and echocardiographic data.
Methods: We studied 5679 patients (age 62 ± 12 years, 3231 men) who were
followed up for a mean of 3 years after treadmill exercise echocardiography.
Patients were randomly divided into 2 groups of equal size: 1) The modeling
group; In these patients multivariate analysis was performed using clinical, ex-
ercise stress ECG and echocardiographic data to define independent predic-
tors of mortality. To determine parameter coefficients, 300 bootstrap resam-
plings were performed. Patients were divided into 5 risk categories according
to their composite score. Survival rate in each of these risk categories was esti-
mated by kaplan-Meyer method. 2) The validation group. In this group, the risk
model was applied. Patients were divided into 5 risk categories based on data
obtained from the modeling group.
Results: During follow-up, there were 315 deaths (151 in the modeling group).
Independent predictors of mortality in the modeling group were exercise wall
motion score index ( x2 = 22.4, p <0.0001), workload (x 2 = 17.1, p <0.0001),
male gender (X 2 = 15.4, p<0.0001) and age (X 2 = 5.5, p=0.02). Survival curves
in each of the predefined risk categories in the validation group are shown in
the figure.

Mortality in the validation
group according to risk
factor.

Conclusion: This study provides a model for categorical risk assessment by
combining clinical, exercise stress and echocardiographic data.
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P2851 Prognostic value of noninvasive pacemaker stress
echocardiography in patients with permanent
pacemakers: a multicenter study

V. Chubuchnyy, E. Plonska, U. Baldini, L. Fonseca, H.R. Villaraga, A. Alaimo,
E. Hoffmann, E. Picano on behalf of PASE (Pacemaker Stress echo) study
group. Institute of Clinical Physiology, PISA, Italy

Background: Noninvasive pacemaker stress echocardiography is an effective
option for noninvasive diagnosis of coronary artery disease (CAD) in the ex-
panding population of patients with permanent pacemakers.
Aim: To investigate the value of pacemaker stress echocardiography in risk
stratification of patients with permanent pacemakers and suspected CAD.
Methods: Fifty seven patients (41 men, age 66 ± 11 years) with permanent
pacemakers underwent noninvasive pacemaker stress echocardiography by
external programming (10 bpm increment up to ischemia or target heart rate)
to evaluate suspected or known coronary artery disease. All 8 contributing lab-
oratories passed the quality control for stress echo reading before entering the
trial. All patients have follow-up for 6 ± 3 months. Both soft (coronary revascu-
farization, unstable angina) and hard (myocardial infarction, cardiac death) end
points were recorded and analyzed.
Results: Pacing stress was well tolerated and echo images were interpretable
in all patients. A positive echocardiographic result (evidence of ischemia) was
detected in 23 (40%) patients. During follow-up, there were 3 cardiac deaths,
2 myocardial infarctions, 4 unstable angina and 8 coronary revascularizations.
The overall event-free survival was 39% in the ischemic group and 97% in the
nonischemic group (p<0.001 )(Picture). In a multivariate analysis positive result
of stress echocardiography was independently associated with increased risk
of end points (hazard ratio = 11.9; 95% confidence interval: 5.5 to 18.3; p =
0.01).

Pacing stress echo and prognosis.

Conclusions: In patients with permanent pacemakers and suspected or
known CAD a positive noninvasive pacemaker stress echocardiography is a
strong prognostic predictor.

P2852 j Early low-dose dobutamine echocardiography in
patients with acute myocardial infarction treated with
facilitated percutaneous coronary intervention -
preliminary results

N. EI-Massri 1 , A. Okraska' , J. Zalewski 2 , U. Czubek' , G. Gajos 1 ,
D. Dudek 3 , K. Zmudka 2 , W. Piwowarska 1 . t Dept. of Coronary Disease,
Jagiellonian University, Krakow, Poland; 2Jagiellonian University, Dept. of
Interventional Cardiology, Krakow, Poland,, 3Jagiellonian University, II
Cardiology Department, Krakow, Poland

Facilitated percutaneous coronary intervention intervention (PCI) combines
pharmacotherapy (reduced dose thrombolysis and full dose platelet GP Ilb/Ilia
inhibitor) and immediate PCI in acute myocardial infarction (AMI).
The aim of this study was to evaluate global and regional contractile function
at rest and contractile reserve during dobutamine echocardiography (DE) in
patients with AMI treated with facilitated PCI.
Data of 90 pts (70% males, 30% females, mean age 56,84 ± 9,9 years) were
analyzed, 11(12,2%) had prior MI, 7(7,8%) in a different region, 4(4,5%) in the
same region. All pts received in local hospitals intravenous thrombolytic ther-
apy (rt-PA 15mg bolus + 60-min infusion of 35 mg) and intravenous GP Ilb/Ilia
inhibitor (abciximab 0,25mg/kg bolus + 12-h infusion 0,125µg/kg/min). PCI was
performed after immediate transfer of pts to a regional cardiology center with a
Cathlab. Mean transfer time was 76 ± 25 min.
Echocardiography was performed 3,6 ± 1,7 days after AMI. Contractility was
assessed using a 16-segment model and wall motion score index (WMSI) was
calculated. A contractile reserve was defined as an improvement of wall mo-
tion by at least 1 grade in 2 or more contiguous segments during dobutamine
infusion (5-151ig/kg/min).
At baseline regional contractility was normal in 10 (11,1%) pts. From the visible
1420 segments 68,7% were normokinetic, 16% hypokinetic, 14,7% akinetic,
0,5% dyskinetic. Preserved left ventricular (LV) function defined as ejection
fraction (EF)>50% was observed in 74 (82,2%) pts. Mean EF was 57,8±9,2%.
DE was performed in 69 (76,6%)pts. During DE significant improvement of
regional contractility and WMSI was observed (1,509±0,28 at baseline to

1,316±0,28 at maximal dose of dobutamine; p<0,0001) (table). A contractile
reserve was observed in 49 pts(71,01%). No major adverse events during DE
occurred.

WMSI Seg. Normokinetic Hypokinetic Akinetic Dyskinetic
p<0,0001 analyzed

Baseline 1,509 1093 712(64,1%) 197(18%) 183 (16,7%) 1(0,1%)
Dobutamine
Echocardiography 1,316 1091 853(78,2%) 132(12,1%) 105(9,6%) 1(0,1%)

Conclusions: Early low-dose dobutamine echocardiography is a safe way to
assess contractile reserve in patients with AMI and patent infarct-related artery.
A high percentage of patients with AMI treated with facilitated PCI have well
preserved LV function and contractile reserve.

P2853 Real time myocardial contrast echocardiography
predicts left ventricular wall motion recovery after
reperfused acute myocardial infarction

R. Perez, J. Peteiro, I. Rodriguez, R. Soler, E. Rodriguez, L. Monserrat,
A. Castro-Beiras. Juan Canalejo Hospital, Cardiology, A Coruna, Spain

Real time myocardial contrast echocardiography (RT-MCE) is a recently devel-
oped method that avoid some of the limitations of intermittent triggered imag-
ing. We sought to determine whether: 1) perfusion by RT-MCE would predict
recovery of LV function after acute myocardial infarction (AMI), and 2) data are
comparable to perfusion by Technetium-99m-sestamibi single photon emission
computed tomography (SPECT) and contrast-enhanced magnetic resonance
(CMR).
Methods: We studied 34 consecutive patients (pts) with AMI submitted to per-
cutaneous transluminal coronary angioplasty. MCE was performed (up to 3 in-
travenous slow injections containing 1 cc of Optison and 9 cc of saline each)
6±3 days after AMI. 2-dimensional echocardiography (2-DE) was performed at
the time of the MCE study and at follow-up (9±2 weeks) to measure wall motion
score index (WMSI). SPECT and CMR were performed before discharge in 16
and 5 pts respectively. A 10-segment LV model was used for perfusion analysis,
scoring 0=absence of perfusion; 0.5=partial perfusion; and 1=complete perfu-
sion. Regional (AMI-related territory) and global WMSI were calculated using a
16-segment model.
Results: Follow-up 2-DE was available for 32 pts that were subdivided in 2
groups: Recovery (RG) (n=22) and no recovery group (NRG) (n=10). No sig-
nificant differences in clinical, angiographic and 2-DE variables were found be-
tween groups at baseline. Global and regional WMSI improved from 1.5±0.3
to 1.2±0.2 (p<0.001) and from 1.9±0.5 to 1.5± 0.4 (p<0.001) in the RG,
and impaired from 1.5±0.3 to 1.6±0.2 (p<0.05)) and from 1.9±0.5 to 2.0±0.4
(p=0.06) in the NRG. Regional and global MCE perfusion score were 0.8±0.3
and 0.9±0.1 in the RG; and 0.5±0.4 and 0.7±0.3 in the NRG (p=0.06 and
p=0.1 1, respectively). Intersegment concordance for perfusion defects between
RT-MCE and SPECT was 81% (p<0.001, k= 0.38) and between RT-MCE and
CMR was 77% (p=0.29, k=0.17). A regional perfusion score >0.65 was the
more accurate RT-MCE value to predict LV recovery with positive predictive
value of 81 % and negative predictive value of 60% (p<0.05).
Therefore, RT-MCE has high positive predictive value for recovery of LV function
after reperfused AMI.
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P2854 Microvascular status after acute myocardial
infarction: the effect of no-reflow in patients treated
with primary PTCA or intravenous thrombolysis

P. Colonna 1 , C. Cadeddu 1 , R. Montisci 1 , L.J. Chen 1 , A.H. Selem 1 ,

M. Ruscazio 1 , L. Meloni 1 , S. Iliceto z. r University of Cagliari, Cardiovascular
and Neurological Dept, Cagliari, Italy; 2 University of Padua, Division of
Cardiology, Padua, Italy

Background: In patients with acute myocardial infarction (AMI), early recanal-
ization obtained with thrombolysis or primary PTCA, results in smaller in-
farcts and better clinical outcome. However, despite early recanalization, some
patients suffer from microvasculature damage (no-reflow phenomenon). This
study aimed to verify the effect of no-reflow on clinical outcome in patients
treated with primary PTCA or intravenous thrombolysis.
Methods: We studied 55 patients with a first AMI (21 treated with primary
PTCA and 33 with intravenous thrombolysis, all with no residual stenosis in the
infarct artery) with: basal echocardiogram on the first day and at 90-days follow-
up, intravenous myocardial contrast echocardiography to assess microvascular
perfusion 2.1±1.3 days after AMI and low dose dobutamine echocardiography
3.8±1.6 days after AMI. Regional wall motion score index (RWMSI) analysis
was performed in all echocardiographic studies.
Results: Patients with microvascular reflow at contrast echocardiography
showed RWMSI recovery from basal to dobutamine and follow up both when
treated with primary PTCA (2.6±0.4 vs 1.5±0.4 vs 1.5±0.5, *p<0.001) or with
thrombolysis (2.6±0.2 vs 1.7±0.5 vs 1.8±0.5, *p<0.001). In all patients with
No-reflow phenomenon the RWMSI did not change significantly.

Conclusion: The presence of microvascular reflow at contrast echocardiogra-
phy predicts RWMSI recovery at dobutamine and follow up echocardiography,
independently from thrombolytic or PTCA therapy.

P2855 A comparison between intracoronary and intravenous
myocardial contrast echocardiography in the study of
myocardial viability after acute myocardial infarction

C. Palagi, G. Mengozzi, D. Giorgi, R. Dell'Anna, C. Nardi, A.S. Petronio, V. Di
Bello, M. Mariani. Ospedale Cisanello, Dipartimento Cardio Toracico, Pisa,
Italy

Aim: This study sought to determine serial changes in microvascular integrity
using myocardial contrast echocardiography (MCE) in patients with acute my-
ocardial infarction (AMI). In addition, the aim of study was to define the optimal
time for assessing microvascular integrity to predict late recovery of LV regional
function.
Patients and methods: We studied 43 pts (40 male, mean age 52 years) with
first AMI who underwent successful primary coronary angioplasty. The study
protocol included the acquisition of intracoronary MCE shortly after reflow (15
minutes), intravenous MCE two days and 15 days later. Regional wall motion
(RWM) was assessed by 2D-echo 6 months later. Intravenous MCE was per-
formed with venous Levovist administration and intermittent Harmonic Power
Doppler (HPD). In each pt the contrast score index (CSI) for the infarct related
area was calculated according to the standard protocol.
Results: A total of 220 segments of the infarct related area were analysed. In
the table is shown myocardial perfusion on a segment by segment basis as
detected by MCE at different time. A change in microvascular perfusion at 15
days MCE was detected in 76 segments (34%): an improvement in myocardial
perfusion was detected in 46 segments (suggesting recover of microvascular
dysfunction), while a contrast defect newly appeared in 30 segments (suggest-
ing a progressive miscrovascular damage). Mean CSI was 0,69±0,26 (intra-
coronary MCE); 0,74±0,22 (2 days MCE) and 0,69±0,30 (15 days MCE). At 6
months follow-up a statistically significant correlation was found between intra-
coronary CSI and RWM variation (r 0,35; p< 0.05); between 2 days CSI and
RWM variation (r 0,44; p< 0.01) and between 15 days CSI and RWM variation
(r 0,75; p< 0.0001).

intracoronary MCE 2 days MCE 15 days MCE

normal perfusion 131 113 128
moderate perfusion defect 39 78 69
severe perfusion defect 50 29 23

MCE: myocardial contrast echocardiography

Conclusions: microvascular damage after reperfusion may be either reversible
or progressive and may occur even after 2 days. Late assessment of myocardial

perfusion (15 days MCE), when microvascular damage has reached his final
and full extent, best predicts recover of function.

P2856 Use of myocardial contrast echocardiography in
identifying patients with failed reperfusion after
thrombolysis in acute myocardial infarction

L. Agati 1 , M.P. Madonna 2 , F. Celani 2 , S. Musaro 2 , P.F. Corvo 2 , D. De Maio 2 ,

R. Adorisio 2 , S. Funaro 2 . t "La Sapienza" University of Rome, Cardiology
Dept., Rome, Italy; 2 La Sapienza University of Rome, Cardiology Dept.,
Roma, Italy

Background: The diagnosis of failed reperfusion after thrombolysis still re-
mains a daily unsolved issue. At present, the decision of different level of
aggressiveness in treating acute myocardial infarction (AMI) is only based on
clinical, enzymatic and ECG data. The role of intravenous myocardial contrast
echocardiography (MCE) in the assessment of the efficacy of reperfusion ther-
apy is still being evaluated.
Method: At this aim, 22 consecutive patients with AMI, treated with iv t-PA
within 6 hours from symptom onset, underwent, on day one after reperfu-
sion therapy, coronary angiography and MCE using real-time Power Modula-
tion Imaging (Philips, Sonos 5500) during continuous infusion of SonoVue ®

(Bracco). A prototype (Bracco Imaging) rotating infusion pump at 120-180 ml/h
infusion rate was used. According to TIMI myocardial perfusion grade, patients
were divided into two groups: Group A (n = 16) TIMI grade 0-1 and Group B
(n= 6) TIMI grade 2-3. The endocardial length of residual contrast defect (apical
4- 5- and 2- chamber views) after thrombolysis, contrast score index (3 grade
scale) and clinical markers of reperfusion were calculated. Successful reper-
fusion after iv t-PA was defined as an early (<12h) peaking of creatine kinase
and a rapid decrease of at least 50% of ST-segment elevation (within 2 h after
thrombolysis), and as a residual MCE perfusion defect < 10%. Left ventricular
ejection fraction and wall motion score index on day 1 were also calculated.
Results: Patients in group A and B had similar ejection fraction and wall motion
score on day 1 (46±6% vs 45±8%, and 1.8±0.4 vs 1.5±0.3, respectively, ns).
On the contrary, the contrast score index and the extent of contrast defect were
significantly higher in group A as compared to group B (3.6±0.3 vs 3.2±0.2,
p<0.03, and 30±8% vs. 4±6%, p<0.001, respectively). Failed reperfusion
(TIMI grade 0-1) was correctly identified by clinical criteria (ECG+enzyme)
in 12/16 patients, and by MCE criteria in 16/16 patients. Thus, MCE showed
higher predictive values of failed reperfusion as compared to clinical markers
(PPV 100%, NPV 67%, vs 85% and 50%, respectively)
Conclusions: Real-time perfusion imaging with SonoVue® can accurately de-
termine reperfusion success at tissue level and may be an important adjunctive
tool for a better indication to a more aggressive treatment in AMI
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P2857 Effects of rescue PTCA after acute myocardial
infarction on tissue level perfusion: a myocardial
contrast echocardiography study

L. Agati 1 , S. Funaro 2 , M.P. Madonna 2 , A. Di Roma 2 , C. Iacoboni 2 ,

R. Adorisio 2 , G. Veneroso 2 , F De Maio 2 . '"La Sapienza University of Rome,
Cardiology Dept., Rome, Italy; 2La Sapienza University of Rome, Cardiology
Dept., Roma, Italy

Background: The clinical usefulness of rescue PTCA in patients with acute
myocardial infarction (AMI) is still under discussion. In particular, no data
are available on the effects of late infarct-related artery (IRA) reopening on
microvascular perfusion. Echocardiographic assessment of microvascular in-
tegrity is now feasible by intravenously injected contrast agents and real time
myocardial contrast echocardiography (rt-MCE). Previous MCE studies showed
the efficacy of primary PTCA in reducing microvascular damage. We sought to
determine if even rescue PTCA may improve tissue level perfusion
Method: We studied 14 patients with first anteroseptal AMI, treated with iv
t-PA within 6 hours from symptom onset, undergoing on the basis of clinical
symptoms left anterior descending (LAD) angioplasty, within 12 and 24 h after
thrombolysis. MCE was performed using real-time Power Modulation Imaging
(Philips Sonos 5500) during continuous infusion of SonoVue® (Bracco). A pro-
totype (Bracco Imaging) rotating infusion pump at 120-180 ml/h infusion rate
was used. The endocardial length of contrast defect (apical 4- 5- and 2- cham-
ber views), the contrast score index (3 grade scale) after thrombolysis and soon
after rescue PTCA, were calculated. Left ventricular ejection fraction and wall
motion score index were also calculated before LAD reopening.
Results: In all selected patients coronary angiography showed a TIMI myocar-
dial perfusion grade 0-1 after thrombolysis and a successful LAD reopening
(TIMI grade 3) after rescue PTCA. In 71% (10/14) of patients a significant re-
duction in contrast score index and in the length of contrast defect was ob-
served after rescue PTCA (3.6±0.2 vs 3.1±0.3 and 35±11% vs 14±10%,
p<0.005, respectively), whereas in the remaining 29% (4/14) a slight increase
in microvascular damage was found (3.6±0.1 vs 3.8±0.3 and 30±11% vs
32±10%, ns, respectively). The two groups of patients had similar contrast
score, length of contrast defect, ejection fraction, wall motion score and coro-
nary artery disease severity before coronary revascularization.
Conclusions: This study shows that MCE may play a crucial role in acute coro-
nary syndrome. Our preliminary data suggest that in the majority of patients,
even rescue PTCA in still unstable patients after thrombolysis may be effective
in reducing microvascular damage. Larger studies are needed to better un-
derstand the main determinants of the successfully myocardial flow restoration
after late IRA reopening

P2858 Real time myocardial contrast echocardiography early
after acute myocardial infarction accurately predicts
late functional recovery

R. Janardhanan, J. Swinburn, K. Greaves, R. Senior. Northwick Park Hospital,
Cardiology, Middlesex, United Kingdom

Background: Microvascular integrity is a pre-requisite for ensuring viability
early after acute myocardial infarction (AMI). Myocardial contrast echocardio-
graphy (MCE) can be used to detect presence of intact microvasculature and
hence viable myocardium. Real-time MCE is a relatively simple and new bed-
side technique that may be utilised to identify viable myocardium.
Methods: 50 patients underwent Real-time MCE using Optison ® one week
after AMI. Myocardial perfusion (2= homogeneous, 1 =reduced, 0=absent) and
wall motion (1=Normal, 2=hypokinetic, 3=akinetic) were assessed at baseline
using a 16- segment LV model. Contrast score index (CSI) representing global
perfusion was also calculated at baseline. Both regional and global wall motion
were re-assessed after 3 months.
Results: Of the 93 dysfunctional segments that showed functional recov-
ery, MCE had demonstrated homogeneous perfusion in 65 segments (70%)at
baseline. Of the 204 segments that failed to recover, MCE showed reduced per-
fusion in 192 segments (94%). Thus the positive and negative predictive values
of MCE for predicting late functional recovery were 84% and 87% respectively.
There was an excellent correlation (r= 0.91, p<0.001) between global perfusion
(CSI) at baseline and recovery of global LV function assessed by wall motion
score index (WMSI) [see fig.1]

Conclusion: Real time MCE is an accurate bedside technique to identify viable
myocardium post AMI. This technique may be utilised to reliably predict late
recovery of function in dysfunctional myocardium after AMI.

P2859 Prediction of mortality in patients with complete right
bundle branch block. A multicenter stress
echocardiography study

L. Cortigianil, R. Bigi 2 , C. Coletta 2 , E. Mariotti 2 , G. Gigli 2 , C. Dodi 2 ,

C. Astarita 2 , E. Picano 2 . 'Lucca Hospital, Cardiology Div, Lucca, Italy;
2 1nstitute of Clinical Physiology, PISA, Italy

Complete right bundle branch block (RBBB) is an independent predictor of
mortality in unselected patients referred to noninvasive evaluation of coronary
artery disease (Hesse, Am J Med 2001). Aim of this study was to investigate
whether different levels of risk could be assessed in RBBB patients. The study
group consisted of 343 RBBB patients (age 66±9 yy; 267 men) who under-
went stress echo (SE) with either dipyridamole (n=231) (up to 0.84 mg over
10'+atropine up to 1 mg) or dobutamine (n=112) (up to 40 mgr/kg/min+atropine
up to 1 mg) at 8 different italian cardiology centers; 102 (30%) patients also
had left anterior fascicular block (LAFB). SE was positive for ischemia (new
or worsening of preexisting wall motion abnormality) in 109 (32%) patients.
During follow-up (38±32 months), 35 deaths occurred. In addition, 73 patients
(48 with ischemia at SE) underwent revascularization and were censored at
the time of the procedure. Of 14 clinical, electrocardiographic and echo vari-
ables analyzed, ischemia at SE (HR=2.9; 95% CI=1.5-5.7; p=0.002), LAFB
(HR=2.8; 95% CI=1.4-5.6; p=0.002), age > 65 years (HR=2.1; 95% CI=1.0-
4.3; p=0.047), and resting wall motion score index (HR=2.5; 95% CI=1.0-6.5;
p=0.057) were multivariate predictors of mortality. From the interaction of SE
result and presence/absence of LAFB, a low-risk group (with neither ischemia
nor LAFB), two intermediate-risk groups (with ischemia only, and with LAFB
only, respectively), and a high-risk group (with both ischemia and LAFB) were
identified (Figure).

Kaplan-Meier survival curves.

In conclusion, an effective stratification of risk can be obtained in RBBB patients
by means of SE and LAFB information.
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P2860 Exercise stress echocardiography differentiates
ischaemic from non-ischaemic dilated
cardiomyopathy

L. Monserrat, J. Peteiro, R. Calvino, J.M. Vazquez, E. Vazquez, R. Perez,
J. Salgado, A. Castro-Beiras. Juan Canalejo Hospital, Cardiology, A Coruna,
Spain

Previous work has shown the usefulness of dobutamine echocardiography to
differentiate ischemic dilated cardiomyopathy (IDC) from nonischemic dilated
cardiomyopathy (NIDC), but no studies have been made using exercise echo-
cardiography (EE). We hypothesized that most of the patients (pts) with NIDC
may have some contractile reserve and therefore increase LV ejection frac-
tion (LVEF) during exercise, as opposed to IDM pts. Between March 1, 1995
and March 1, 2001 we performed 4133 EE studies to 3830 pts. Among 289
(8%) having moderate or severe LV dysfunction (biplane LVEF <41°% and left
ventricular end-diastolic diameter >5.2 cm), 207 were excluded due to: history
of myocardial infarction, 111; scarring on echocardiography (regional akine-
sia/dyskinesia with thinning and/or increased brightness), 28; previous revas-
cularization procedures, 13; aortic valve disease, 9; known cause of cardiomy-
opathy, 11; no submission to angiography, 35. The study group was therefore
composed of 82 pts encouraged to perform maximal treadmill EE. EE crite-
ria for IDC were either regional wall motion (RWM) impairment or LVEF de-
crease/no change from baseline to peak exercise, while criteria for NIDC were
RWM improvement/no change and LVEF increase. The IDC group was formed
by 39 pts having >69% diameter stenosis in a major epicardial coronary artery
or major branch vessel. The remaining 43 pts constituted the NIDC group.
Results: The number of coronary risk factors (IDC 2.0±1.1; NIDC 1.9±1.1),
baseline LVEF (IDC 30±7; NIDC 30±8) and exercise-induced angina (IDC
23%; NIDC 14%) were not different between groups (p=NS); whereas IDC pts
achieved less Mets (6.6±3.1 vs 8.3±2.8, p<0.05) and product heart rate x sys-
tolic blood pressure x 10 3 (22±5 vs 27±7, p<0.001), and developed regional
and/or global LV dysfunction more frequently (79% vs 28%, p<0.001). Sensi-
tivity, specificity, positive and negative predictive values and global accuracy for
IDC detection were 79% (Cl: 70-88), 72% (Cl: 63-81), 72% (Cl: 63-81), 79%
(Cl: 67-85), and 76% (Cl: 69-83), respectively.
In conclusion,a global and/or regional LV function impairment with exercise is
accurate to identify patients with IDC. This method may, therefore, reduce the
need for invasive procedures

P2861 Dobutamine-stress echocardiography in children:
diagnostic value of myocardial ischaemia

S. Di Filippo, M.J. Raboisson, B. Semiond, F Sassolas, A. Bozio. H6pital
Cardiovasculaire, Cardiologie Pediatrique, LYON cedex 03, France

Detection of myocardial ischemia is required in children with congenital, ac-
quired or postoperative coronary artery diseases.The aims of this prospective
study were to determine the safety and feasability of DSE in children, and to
assess its reliability for detection of myocardial ischemia and coronary disease.
Methods: DSE was performed according to the standard protocol used in
adults. Selective coronary angiography and/ or Thallium scintigraphy were per-
formed for comparison. Seventy-five DSEs were performed in 71 patients (31
females, 30 males, median age= 11 years). Cardiac pathologies were: post-
transplant monitoring (40 cases), postSwitch operation monitoring (13), abnor-
mal origin of the left coronary artery from the pulmonary trunk (6), Kawasaki
aneurisms (6), coronary fistulae (5), left ventricle aneurism (1) and miscella-
neous (4). Sixty-two were performed routinely and 13 were motivated by: chest
pain (8), dyspnea (2), LV dysfunction (1) or syncope (1). Fourteen were re-
ceiving antihypertensive medication but none with beta adrenergic antagonistic
therapy.
Results: The maximum dose stage of 40 mcg/kg/mn was reached in 72/75
cases (96%) and 30 mcg/kg/mn in 3 (chest pain). The most frequent clinical
side effect was palpitations (15%). Maximum heart rate was 90 to 183/mn (30
to 351% of basal and 43 to 90% of theoretical maximum), with no difference
between transplanted and non-transplanted patients. Maximum blood pressure
was 100 to 194mmHg (7 to 109% of basal); increase was lower in transplanted
versus non-transplanted patients with antihypertensive medication (p= 0.005).
No sustained supraventicular or ventricular arythmia, nor significant ST seg-
ment change, occurred. Twenty (27%) DSEs were abnormal: 8 posttransplant,
2 Kawasaki, 4 postSwitch, 4 non-operated coronary origin from pulmonary
trunk, 1 non-operated coronary fistulae and 1 left ventricle aneurism (15 of
them were clinically asymptomatic). DSE sensitivity and specificity were re-
spectively 100% and 76% when compared to Thallium scintigraphy (31 cases)
and 70% and 90% when compared to coronary angiography (40 cases).
Conclusion: DSE is safe and well tolerated in children. DSE is probably the
best method of monitoring coronary artery disease in children, combining both
reasonable sensitivity and specificity without being invasive, requiring hospital-
ization or engendering significant morbidity.

P2862 Influence of left ventricular geometry, myocardial
abnormalities and wall stress on the accuracy of
dobutamine stress echocardiography

Y. Satoshi', V. Khoury 2 , T. Marwick 2 . ' University of Queensland, Department
of Medicine, Brisbane, Australia; 2 University of Queensland, Department of
Medicine, Brisbane, Australia

Background: Recent work has suggested that the sensitivity of dobutamine
stress echocardiography (DSE) is reduced in patients with concentric remod-
eling, but the cause of this finding is unclear. We sought whether wall stress
or myocardial abnormalities could explain the influence of left ventricular (LV)
morphology on the accuracy of DSE.
Methods: We studied 161 patients with no wall motion abnormalities at rest
(age 60±11 years, 105 men) who underwent DSE and coronary angiography
within 6 months, without an intervening event. Echocardiograms were mea-
sured for relative wall thickness (RWT), LV chamber size and LV mass. All pa-
tients underwent gray scale and color tissue Doppler imaging from three apical
views, which were stored and analyzed off line. Increased RWT and increased
LV mass were defined as >=0.45 and as >131 g/m 2 in men and >100 g/m2

in women, respectively. Patients were classified into four groups according to
RWT and LV mass; normal geometry, concentric remodeling, concentric hyper-
trophy and eccentric hypertrophy. Significant coronary artery disease was de-
fined as >=50% stenosis. Circumferential (cESS) and meridional end-systolic
wall stress (mESS) at rest and peak DSE were calculated according to previ-
ously published methods. Integrated backscatter and strain rate (SR) imaging
were used to detect changes in structure and function; average cyclic variation
(CV) of integrated backscatter, SR and peak systolic strain were calculated by
averaging each segment.
Results: Both false negative and false positive results for DSE were present
in 35 patients (22%). The accuracy of DSE in patients with concentric re-
modeling (61%) was lower than that in patients with normal geometry (85%,
p<0.05) or concentric hypertrophy (86%, p<0.05), and the accuracy with ec-
centric hypertrophy (64%, p<0.05) was lower than with concentric hypertrophy.
Although, sensitivity, specificity and accuracy were comparable among each
quartile in CV, SR and peak systolic strain, patients with lowest quartile of
cESS and mESS at peak DSE had significantly lower sensitivity and accuracy
than those in the highest quartile, respectively. Multivariate logistic regression
analysis demonstrated that a reduced cESS at peak DSE (p=0.012), presence
of concentric remodeling (p=0.044) and eccentric hypertrophy (p=0.012) were
significant predictors of both false-negative and false-positive results for DSE.
Conclusions: The accuracy of DSE is influenced by wall stress at peak and
the geometric pattern of the LV, but not myocardial abnormalities.
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P2863 Factors that have an impact on the interobserver
agreement differences for the interpretation of
dobutamine stress echocardiograms

M S. Dolan', S. Puri, D. Kumar 2 , T. Huckin 2 , A. El Shafei 2 , S. Herrmann 2 ,

A. Maniet 2 , A. J Labovitz 2 . I Saint Louis University Hospital, Internal
Medicine/Cardiology, St. Louis, United States of America; 2Saint Louis
University School of Medic, Internal Medicine/Cardiology, St. Louis, United
States of America

Background: Dobutamine Stress Echocardiography (DSE) is widely used for
detection of Coronary Artery Disease. However, there are still some agreement
differences between the observers over the interpretation. Identifying factors
which impact the interobserver variability will be beneficial for lowering the in-
terobserver differences.
Methods: We therefore evaluated total of 366 randomly selected DSE's from
our institution for interpretation by 3 cardiologists who were blinded to each
other. Reading agreement was determined as ranging from equal assessment
on test positivity and negativity for ischemia by 2 or 3 readers to 3 of 3 readers
for each study. Agreement levels were compared to each other with respect to
heart rate (HR), blood pressure response, extent and severity of the wall mo-
tion abnormality, beta blockers usage, and wall motion score indices (WMSI).
Extent was determined by the number of segments with new onset of wall mo-
tion abnormalities. Severity was defined by the presence of new wall motion
abnormality during peak stress. Heart rate response was accepted as blunted
when peak heart rate is less than 85% of age related predicted heart rate. All
parameters were compared between agreement groups.
Results: Mean agreement between the 3 readers on normality and abnormality
of DSE resulted with a kappa level of 0.55. More extensive and more severe
wall motion abnormality during DSE led to better agreement level achievement.
Agreement level increased with appropriate heart rate response. See Table.

Factors that have an impact on the interobserver agreement difference for the interpretation of
dobutamine stress echocardiograms

3 out of 3 readers 2 out of 3 readers 	 P

Rate pressure product(10 3 mmHg min-1) 25.5 f 5.8 19.7 ± 8.1 0.01
Extent (Segments) 3.2 + 2.8 2.2 t 1.8 0.05
Severity 26% 8% <0.001
Beta-blocker 9% 34% <0.001
WMSI 1.5+0.4 1.2 ± 0.2 0.06

Conclusion: Major determinant of disagreement between observers during
DSE is inadequate heart response. Cessation of beta-blocker prior to DSE and
perhaps more liberal use of atropine will lead to better interobserver agreement.

P2864 Myocardial contrast echo and radionuclide
scintigraphy in patients with left bundle branch block
with or without coronary arteries disease

S. Fells 1 , W. Deste 1 , A. Ragusa', P. Colonna 2 , S. Scandura I ,
S. Mangiafico I , S. Iliceto 3 , G. Giuffrida 1 . ' University of Catania, Division of
Cardiology, Ferrarotto Hos, Catania, Italy; 2 University of Cagliari,
Cardiovascular and Neurological Dept, Cagliari, Italy; 3 University of Padua,
Division of Cardiology, Padua, Italy

Background: The association between left bundle branch block (LBBB) and
coronary arteries disease (CAD) increases mortality for cardiovascular dis-
ease, but patients with no evidence of heart disease have an excellent two
years prognosis. Among LBBB patients, the non-invasive diagnostic investiga-
tions (ECG exercise test, echocardiography or radionuclide myocardial scintig-
raphy) show low specificity in excluding patients with CAD, compared to coro-
nary artery angiography.
Aim: To compare myocardial perfusion obtained with myocardial contrast echo-
cardiography (MCE) or myocardial scintigraphy in LBBB patients with normal or
diseased coronary arteries at angiography and anteroseptal myocardial infarc-
tion (MI).
Methods: We consecutively studied 30 unselected LBBB patients (mean age
56 ± 8 years) and normal coronary arteries (15 patients) or anteroseptal
chronic Ml and left anterior descending CAD (>70% stenosis) (15 patients) at
coronary angiography. All patients underwent MCE for assessment of myocar-
dial perfusion (intermittent harmonic power Doppler with intravenous Levovist)
and performed 99mTc-Tetrosfosmin SPECT scintigraphy.
Results: Among the 15 pts with LBBB and normal coronary arteries, MCE
showed normal perfusion in 14 pts and impaired septal perfusion in 1pt, while
in this same group, scintigraphy showed impaired septal perfusion in 14 pts and
normal perfusion in 1 pt (MCE specificity 93.3% vs scintigraphy 6.6%). Among
the 15 pts with LBBB MI and CAD, the two techniques significantly discrimi-
nated myocardial perfusion in distal septum (concordance rate 73.3%), poste-
rior (73.3%), lateral (73.3%) and anterior wall (80% anterobasal; 86.6% mid-
anterior; 80% distal-anterior). Conversely, there was a low concordance in the
basal (33.3%) and midventricular septum (66.6%), with high accuracy of MCE.
Comparing both groups of pts, rate of concordance significantly decreased,
particularly in septal evaluation. Thus the two techniques significantly discrimi-
nated anterior wall and distal segments of inferior and lateral wall (83.3%), while

scintigraphy poorly evaluated basal septum (16.6%), mid septum (33.3%) and
distal septum (33.3%).
Conclusion: In pts with LBBB, myocardial scintigraphy is less accurate than
MCE, showing a low specificity on patients with normal coronary arteries and
a low accuracy in patients with MI and CAD.

INTERVENTIONAL CARDIOLOGY

P2865 High 2.5 year mortality among patients with "normal"
angiograms: the ACRE study

S. Philpott', G. Feder 2 , A.M. Crook 3 , S. Shah 3 , A.D. Timmis 4 ,

H. Hemingway 3 . ' Westminster PCT, Research and Development, London,
United Kingdom; 2 Queen Mary University, General Practice and Primary Care,
London, United Kingdom; 3 Research and Development, London, United
Kingdom; 4 Barts and the London Chest, Cardiothoracic Directorate, London,
United Kingdom

Background: Mortality among patients with normal angiograms is thought to
be low (e.g. less than <1% per year). However this assumption is based on
studies of patients undergoing angiography in the 1970s and 1980s.
Ojective: To determine the contemporary survival experience of patients with
normal coronary arteries.
Design: prospective cohort study with 2.5 years follow up.
Setting: London Chest and St Bartholomews Hospitals, London, UK.
Patients: 4020 consecutive patients undergoing coronary angiography in
1996-7, recruited without exclusion criteria as part of the Appropriateness of
Coronary Revascularisation (ACRE) study. The number of diseased vessels
was defined as 0 (normal) in the absence of any narrowing in any of the 27
arterial segments defined in the Coronary Artery Surgery Study, < 1 in the
presence of <75% narrowing, and 1 + in the presence of >=75% narrowing, or
>0 50% in the left main stem.
Main outcome measures: all cause and coronary mortality (follow up complete
in >99%, n=344 deaths).
Results: 19.4% of patients had 0, 10.0% <1 and 70.7% 1+ diseased vessels.
Patients with 1+ diseased vessel compared with those with 0 had a higher age
adjusted hazard ratio for coronary mortality (hazard ratio 4.52, 95% confidence
interval 2.22-9.22). The crude risk of death from any cause at 2.5 years was
10.2% among patients with at least one diseased vessel and 6.5% among pa-
tients with normal coronary arteries. The mortality among patients with normal
coronary arteries was more than twice that expected among the age and sex
matched general population of England and Wales (3.1%).
Conclusion: In this contemporary study, patients with a normal angiogram had
a mortality more than twice that of the age - sex matched general population.
Reasons for this high mortality require elucidation.
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P2866 Effect of direct stenting on outcome in patients
treated with percutaneous coronary intervention on
saphenous vein graft

L. leborgne, E. cheneau, A. Pichard, A. Ajani, D. cha, L. satler, K. Kent,
R. waksman. washington hospital center, Medstar research institute,
Washington, United States of America

Objectives: We sought to determine whether direct stenting (DS) defined as
stenting without pre-dilatation might prevent CK-elevation and the major ad-
verse cardiac events associated with percutaneous coronary intervention (PCI)
in saphenous vein graft (SVG) and to compare it with conventional stenting
(CS) defined as stent implantation following balloon pre-dilatation.
BACKGROUD: Angioplasty of SVG is associated with frequent post-procedural
enzyme elevation and late cardiac events. Therefore, evolving strategies are
attempted to improve outcomes in SVG angioplasty.
Methods: From January 1994 to June 2001, 527 patients have been treated
with PCI and stent implantation for SVG stenosis. One hundred and seventy
patients with 229 lesions were treated with DS and 357 patients with 443 le-
sions were treated with CS without debulking. The study end-points included
in-hospital and six months follow-up events.
Results: Baseline clinical and post-procedural angiographic characteristics
were similar between the two groups. In the DS group, the prevalence of throm-
bus containing lesions before the procedure was greater (25.9% vs. 19.3%,
p=0.047). The maximum CK-MB elevation post-procedure (9.5 ± 18.1 vs. 19.6
± 47.8 mg/dL, p <0.001), CK-MB elevation more than four times the upper nor-
mal value (13.6 vs 23%, p = 0.012) and non Q wave Myocardial Infarction (MI)
(10.7 vs. 18.4%, p = 0.024) were smaller in the DS group. Multivariate analysis
showed that unstable angina was associated with non Q wave MI (odds ratio
[OR] = 1.8; confidence interval [Cl], 1.1 to 3.2, p = 0.03) and DS was inversely
associated with Q wave MI (OR= 0.65; CI, 0.41 to 0.88; p = 0.04).
At six months, the TLR-MACE (including target lesion revascularization, death
and Q wave MI) was significantly lower in the DS group (13.8% vs. 25.4%; p
= 0.004). Multivariate analysis showed that DS (OR = 0.46; Cl 0.27 to 0.77, p
= 0.003) and diabetes (OR 1.62; Cl 1.05 to 2.51, p = 0.03) were predictors of
TLR-MACE.
Conclusions: Since DS decreased the enzyme release following PCI and re-
duced the TLR-MACE at six months, when technically feasible, DS should be
considered as a viable option for treatment of SVG narrowing.

P2867 Direct coronary stenting (DS) compared to stenting
after PRE dilatation (PRE) yields similar in-hospital
outcome at lower costs

A.J.J. IJsselmuiden 1 , D. van der Heijden' , T. Slagboom' , R. van der wieken
F. Kiemeneij 1 , G.J. Tangelderz, P.W. Serruys 3 , G.J. Laarman 1 . 1 OLVG,
Intervention Cardiology, Amsterdam, Netherlands; 2 Vrije Universiteit,
Physiology, Amsterdam, Netherlands; 3 UniversityHospital Dijkzigt,
Intervention Cardiology, Rotterdam, Netherlands

Current stent delivery systems make direct stenting (stenting without predilata-
tion) possible, but few controlled trials have been performed to evaluate the suc-
cess, safety and cost-effectiveness. We conducted in a single center, a large
prospective randomized clinical trial using the Medtronic AVE S670 stent to in-
vestigate whether on balance direct stenting (DS) has advantages over stenting
with predilatation (PRE).
Four-hundred eligible patients undergoing elective coronary interventions were
randomized either to DS (n=200) or to PRE (n=200). Treatment groups were
similar regarding to demographics, anginal class, risk factors and lesion char-
acteristics. Left anterior descending artery was in 40.3% involved. Lesion class
B2/ C existed in 33%. Primary access was attempted in 94.5% via the transra-
dial route with a successful radialis puncture of 91.5%.
Direct stenting was successful in 88.3% of cases. The failed direct stented le-
sions crossed over and were stented after predilatation resulting in an overall
procedural success of 97.9%. Direct stenting did result in a similar acute an-
giographic result without increased complications. The rate of oversizing of the
stent length was similar between DS (1: 1.64 mm) and PRE (1: 1.67 mm) as
lesion length and stent length did not differ between groups. There was a trend
of 4% more dissections occurring after initial stent placement in DS. Troponine
I rise of more than 0.15 ltg/L, used as a measure of distal embolization, was
similar in both groups (05:17.8% vs. PRE: 17.1%). In-hospital major adverse
cardiac events (MACE) of 3.0% and 30 days MACE of 2.6% were equal in
both groups. There were modest savings in fluoroscopy time, contrast usage,
and a reduction in angioplasty balloon usage (0.4 vs. 1.17 balloons/ patient; p
<0.001). Although more stents were used in the PRE group there remained a
cost saving of 190 Euro/ patient (p=0.02) in favor of direct stenting.
In conclusion, the AVE S670 stent showed excellent overall performance. DS
in selected lesions is a safe and feasible but more demanding technique re-
quiring experienced operators. DS does not lead to longer stent usage. Neither
does it result in fewer dissections or distal embolizations. Although DS is highly
successful with similar in-hospital outcome it yielded only modest cost-savings
if compared to PRE.

P2868 Effect of balloon oversizing in stenting small vessels

G.S. Stankovic', F.L. Francesco Liistro 2 , K.T. Kostas Toutouzas 1 , N.C. Nicola
Corvaja 1 , R.A. Remo Albiero', C.D.M. Carlo Di Mario', L.F. Leo Find1 ,

A.C. Antonio Colombo'. 1 EMO Centro Cuore Columbus, Milan, Italy; 2San
Raffaele Hospital, Milan, Italy

The aim of present study was to evaluate whether the placement of coronary
stents using 3.0 mm balloon size in the vessels with the reference diameter
<=2.8 mm favorable affects clinical and angiographic outcome.
Methods: Data from 509 consecutive patients with 610 lesions, with the refer-
ence diameter <=2.8 mm determined by QCA, in whom stent was implanted
were analyzed. According to final balloon diameter two groups were created,
Group 1(124 pts) - with the balloon size < 3.0 mm and Group 11 (385 pts) - with
the balloon size 3.0 mm. Two groups were comparable for clinical and proce-
dural characteristics, as well as the incidence of complex lesions (58.9% vs.
65.2%, p = ns). The reference vessel size was 2.15±0.33 mm and 2.43±0.29
mm (p<0.01), the balloon-artery ratio 1.19±0.2 and 1.25±0.16 (p<0.002) in
Groups I and II, respectively. Clinical follow-up was obtained for all patients af-
ter 12±9 months. All patients had angiographic follow-up after 6±4 months by
protocol.
Results: Two groups had similar incidence of in-hospital complications (non-
0-MI 4.0% vs. 3.7%, and 0-MI 1.6% vs. 2.9%, p = ns for both). There were no
in-hospital CABG or deaths. Two patients in both groups (1.6% vs. 0.5%) had
acute stent thrombosis, whereas subacute stent thrombosis occurred in 3 pa-
tients (2.4%) in Group I, and in 1 patient (0.3%) in Group II, p = ns. Long term
outcome: Recurrence of angina was similar in two groups (26.6% vs. 25.5%,
p = ns). Long-term MACE (myocardial infarction, CABG and deaths) were not
different in two groups (8.8% vs. 7.8%, p = ns). Angiographic restenosis rate
was 41.1% in group I and 37.4% in group II, p = ns. Target lesion revasculariza-
tion rate (TLR) was 35.5% in group I and 37.4% in group II, p = ns, and target
vessel revascularization rate (TVR) was 41.9% in group I and 40.8% in group
II, p = ns.
Conclusions: Despite the presence of more favorable baseline characteristics
due to a larger reference vessel size, balloon oversizing in small vessel stenting
does not seem to lower the incidence of angiographic restenosis or to improve
clinical outcome.

P2869 Are distal protection devices required for PTCA of
instent restenosis in degenerated saphenous vein
grafts?

D.T. Ashby', E.A. Clarke, I. lakovou 2 , F. Kuepper 2 , G. Dangas 2 , G. Stone 2 ,

J.W. Moses 2 , M.B. Leon 2 . 1 Cardiovascular Research Foundation, New York
United States of America; 'Cardiovascular Research Foundation, Newyork,
United States of America

Background: Coronary slow flow/no reflow may occur after percutaneous
coronary interventions (PCI) in degenerated saphenous vein grafts (SVG). Dis-
tal protection devices have been shown to reduce the incidence of slow flow/no
reflow in PCI of degenerated SVGs in de novo lesions. It is unclear whether
PCI of in-stent restenosis of degenerated SVGS is associated with slow flow/no
reflow.
Methods: Between 2000 and 2001, 54 consecutive patients with instant
restenosis of degenerated SVGS underwent PCI without distal protection at
the Lenox Hill Hospital Heart and Vascular Institute. Procedural and in-hospital
outcomes were examined.
Results: The average age was 68.1 ± 10.4 years and 27.8% of the patients
were diabetic. The procedural characteristics and results are shown in the table
below.

Characteristic	 Results

Angiographic Success 98.1% (53/54)
Lesion Length 13.5 f 6.4 mm
Cutting Balloon Used 46.3% (25/54)
New Stent Implanted 46.3% (25/54)
Rotational Atherectomy Used 0.0% (0/54)
Gamma Brachytherapy 18.5% (10/54)
Episode Slow Flow/ No Reflow 0.0% (0/54)
Death 1.9% (1/54)
Myocardial Infarction (0 and Non Q wave) 0.0% (0/54)

Results

Conclusions: In this consecutive series of patients with instent restenosis of
degenerated SVGS undergoing PCI without distal protection there were no
episodes of slow flow/no reflow and no procedure related myocardial infarc-
tion. It would appear that distal protection devices may not be necessary for
PCI of instent restenosis in degenerated SVGS.
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P2870 Safety and efficacy of Angioguard protection device
for prevention of distal embolization during
percutaneous coronary intervention in patients with
unstable angina

S. Bartus, D. Dudek, J. Legutko, L. Rzeszutko, G. Heba, M. Chyrchel,
K. Zmudka, J S. Dubiel. Jagiellonian University, Institute of Cardiology,
Krakow, Poland

The use of Ilbilla receptor blockers decreases the number of major adverse
cardiac events during PCI. However, microinfarcts (post procedural CK-MB el-
evations) occur despite optimal antithrombotic treatment. In patients (pts) with
increased risk of atheroembolization during PCI the use of additional mechani-
cal protection of embolization could be considered.
The purpose of the study was to determine safety and efficacy of additional use
of first generation Angioguard (coronary filter) for prevention of microemboliza-
tion during PCI in pts with unstable angina (UA).
Methods: 31 pts with UA (Braunwald IIB, IIIB) undergoing urgent coronary an-
gioplasty (PCI) with stenting, were randomized in the cath lab for additional use
of Angioguard coronary filter. All pts were treated with aspirin, ticlopidine (500
mg/d), heparin (60U/kg, ACT 200-300sec.) and eptifibatide (bolus 2x 180ug/kg
i.v. and 2ug/kg/min. infusion for 18-24h). We analyzed the extend of microem-
bolization (serial CK-MB) and presence of embolic material in the device after
procedure. We also assessed the frequency of technical problems and major
cardiac events (death, myocardial infarction (MI), urgent target vessel revascu-
larization (TVR)).
Results: PCI was successful in all pts. There was no death, Q wave MI or
urgent TVR. Angioguard was successfully installed in 100% pts, however bal-
loon predilatation was necessary in 9(60%) pts. In 9 pts (60%) there was no
possibility to prevent big side branches originated closely to the culprit lesion.
Presence of embolic material in the filter was confirmed in microscopic analysis
of each device. However maximum CK-MB level was 34±10 U/L in Angioguard
goup vs 9±5U/L in the group without protection device.
We conclude that first generation Angioguard protection device does not suc-
cessfully prevent distal embolisation during PCI in pts with UA and its use is
associated with many number of technical problems.

P2871 Initial experience with a new concept 8 French
compatible directional coronary atherectomy
catheter: in-hospital and 30-day clinical outcome

G.S. Stankovic, T.T. Takuro Takagi, A.C. Alaide Chieffo, K.T. Konstantinos
Toutouzas, N.C. Nicola Corvaja, R.A. Remo Albiero, C.D.M. Carlo Di Mario,
A.C. Antonio Colombo. EMO Centro Cuore Columbus, Milan, Italy

Background: The Fox Hollow (FHT, Fox Hollow Technologies Inc.,Redwood
City,CA) is a new atherectomy device designed for more efficient and easy
plaque removal. Device is compatible with a large lumen 8 French guiding
catheters and has a 4mm long cutting window which allows negotiation in com-
plex anatomy. The FHT catheter does not need an urging balloon to establish
vessel wall contact and can be advanced over routine PTCA wire as a monorail
device.
Methods and Results: To assess safety and efficacy, the FHT catheter was
utilized in 30 lesions in 24 patients (mean age 59±14 years; diabetes mellitus
21%; unstable angina 25%, prior CABG 29%). 87% of lesions were B2 or C
type, 27% were in-stent restenosis and 57% of lesions were located in mid or
distal part of coronary artery. Mean reference vessel diameter was 2.71±0.65
mm and mean lesion length was 11.4±7.1 mm. Successful atherectomy with
tissue retrieval was performed in 29 lesions (96.7%). One calcified lesion could
not be crossed with the device.
Atherectomy alone was utilized to treat 4 lesions and adjunctive treatment
was performed in 26 (87%) lesions (stenting in 23 and POBA in 3). Follow-
ing atherectomy mean diameter stenosis was reduced from 66% to 28% and
further to 11% following adjunctive treatment. Acute gain was 1.9±0.9 mm.
In one lesion adventitial staining was observed following atherectomy and
was successfully treated with stent implantation. Four patients (16.7%) had
in-hospital non-Q-wave myocardial infarction (MI). No deaths, Q-wave MI and
repeat revascularization (percutaneous or CABG) occurred in-hospital and at
30-day follow-up. Six-month angiographic follow-up is scheduled for all patients.
Conclusion: Plaque debulking with the FHT catheter can be performed safely
and effectively in the relatively small vessels and lesions located in mid-distal
artery segment. A larger case series with 6-month clinical and angiographic
follow-up will be available at the time of presentation.

P2872 Reduced wall stretch after DCA and stent
deployment: a serial intravascular ultrasound
evaluation of the mechanisms of lumen enlargement

T. Pawlowski 1 , F. Pratil, C. Di Mario 2 , R. Gila, A. Labellarte', A. Gziut 3 ,

A. Manzoli 1 , A. Colombo 2 . 'European Imaging Laboratory, Roma, Italy;
'Centro Cuore Columbus, Milan, Italy; 3Department of Cardiology, Warsaw,
Poland

Background: Stenting preceded by directional coronary atherectomy (DCA)
reduces the occurrence of in stent restenosis. The aim of the study was to
compare the mechanism of lumen enlargement after stenting preceded by DCA
with predilatated stenting using intravascular ultrasound (IVUS) assessment.
Methods: 20 patients treated with DCA followed by stenting (Gr 1) were com-
pared with a second group of 30 patients who underwent stenting after bal-
loon angioplasty (Gr 2) The two groups were similar, regarding demographic,
clinical, angiographic and ultrasonographic characteristics. Serial IVUS studies,
pre-intervention, and post-stenting were performed. External elastic membrane
(EEM), lumen, and plaque cross-sectional area were measured at 1-mm inter-
vals through the entire stent length and in the proximal and distal reference
segments (5 mm from the stent edge).
Results: There were no differences in clinical, angiographic, IVUS and proce-
dural characteristics between the 2 groups. The increase in mean EEM area
was significantly smaller in Gr1 than in Gr2 (3,05±0,8 mm2 vs 4,28±1,98
mm2 respectively, p<0,001). The increase in lumen area was slightly greater
in group 1, although the difference was not statistically significant (7,10±2,23
mm2 vs 6,31±3,42 mm 2 ; respectively, p=NS). Axial plaque shift into the refer-
ence segments was significantly reduced with the DCA use (0,77±0,55 mm 2

vs 1,55±0,94 mm2 respectively, p<0,01).
Conclusion: Plaque removal by means of DCA followed by stent deployment
reduces vessel stretch and plaque shift into reference segments as compared
to stenting with predilatation.

P2873 Serial Lumen dynamics after Debulk-stenting
assessed by intracoronary ultrasound: comparison
with optimal lesion debulking

E. Tsuchikane, Y. Takeda, N. Awata, T. Kobayashi. Osaka Medical Center,
Cardiology, Osaka, Japan

This study aim was to compare the lumen dynamics after debulk-stenting as-
sessed by serial intracoronary ultrasound (ICUS) examinations with debulking
alone. After optimal ICUS guided directional coronary atherectomy (DCA), 117
lesions were randomly assigned to the DCA-stent group (n=58) or DCA alone
group (n=59). Multilink stent(s) was implanted in the DCA-stent group. Follow-
up ICUS were performed 3 and 6 months after the procedure. Eligible serial
IVUS images were obtained in 83 lesions (DCA-stent: 42, DCA alone: 41).
Vessel and lumen area were measured, and plaque area and percent plaque
area were calculated. Results are shown in the table and figure.

Serial Lumen Dynamics

Post LA	 d1 PA	 d1VA 3MFu LA d2 PA	 d2 VA	 6MFu LA

DCA-stent	 10.2±1.7 4.1±2.0	 1.1±2.2	 7.2±1,9	 -0.1±1.7 -0.7±1.8	 6.6±1.7
DCAalone	 8.7±2.2	 1.3±2.5 0.4±3.0	 7.8±3.1	 0.2±1.4 -0.7±1.8	 6.9±3.1
P value	 0.0006	 <0.0001	 NS	 NS	 NS	 NS	 NS

LA = lumen area (mm 2 ), PA = plaque area (mm 2 ), VA = vessel area (mm2 ), MFu = month
follow-up, d1 = 3MFu - post, d2 = 6MFu - 3MFu.

Change in percent plaque area.

Conclusion: Neointimal proliferation after DCA-stenting almost finishes until
3 month follow-up associated with compensatory vascular remodeling as well
as DCA alone. However, neointimal proliferation after DCA-stenting is so ex-
aggerated that the bigger immediate lumen gain by additional stenting may be
cancelled during the follow-up period.
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P2874 First clinical experience with the FX minirail catheter:
a novel device for the enhancement of percutaneous
coronary intervention in de novo and restenostic
lesions

Y. Almagor, D. Meerkin, R. Solar, T. Ischinger. Shaare Zedek Medical Center,
Cardiology, Jerusalem, Israel

Background: Complex lesion morphology requiring high pressure balloon di-
lation and instant restenosis remain two scenarios that continue to challenge
conventional angioplasty balloons. Application of high pressure can result in
increased arterial trauma and major dissections. Balloon slip in instent lesions
often results in significant extension of injury. We report on the first clinical ex-
perience with a new angioplasty device designed to effect vessel dilation with a
precise and low-pressure inflation in both de novo and restenostic lesions. The
FX minirail catheter has an integral wire positioned external to a dilating balloon
and a short 12mm guidewire lumen distal to the balloon. Upon balloon inflations
both wires, being external to the balloon, prevent slippage and introduce high
focal stresses longitudinally along the wire length at low inflation pressures.
Methods: A registry study was performed on de novo and restenostic lesions
using a staged inflation protocol to assess the stenosis resolution pressure of
the lesions with this device as well as its safety and efficacy.
Results: Thirty patients (26 males) undergoing PCI for coronary stenoses were
included. They had a mean age of 60.9±11.9 years with the following risk factor
profile: smokers 15, hypertension 17, hyperlipidemia 13, family history 10. A
total of 37 lesions (25 de novo, 12 instent restenosis) were treated with a mean
reference vessel diameter of 2.73±0.49mm, mean stenosis of 77.5±9.5% and
mean lesion length of 11.76±4.58mm. The FX, used as the primary balloon,
successfully crossed and dilated 100% of the lesions leaving a mean residual
stenosis of 26.9±13.3%. The mean stenosis resolution pressure was 4.5±2.9
atm, and no balloon slippage was observed. Eight dissections (type A-2, type
B-6) were observed. In 51.5% of lesions a stent was deployed resulting in a
final residual stenosis of 15.3±13.1% with a single residual (B) dissection. In
hospital MACE was 0. At two week follow-up there remains MACE of 0.
Conclusion: FX minirail design in this initial registry trial appears to provide
for a safe and effective low-pressure angioplasty technique in de novo and
restenotic lesions.

P2875 Euro-SPAH: a European trial on the anti -restenotic
effect of Intravascular Sonotherapy (IST) after
multi-vessel stenting of de novo lesions

P.W. Serruys 1 , A. Colombo 2 , W. Wijns 3 , G. Grollier', M. Pieper', H. Mudra 6 ,

M. Thomas', J.O. Symons'. 1 Thoraxcenter, Univ Hospital Rotterdam,
Rotterdam, Netherlands; 2Centro Cuore Columbus, Milano, Italy; 3 Onze Lieve
Vrouw Ziekenhuis, Aalst, Belgium; 4 CHU Cote de Nacre, Caen, France;
5Herzzentrum Bodensee, Kreuzlingen, Switzerland; 6Klinikum
Muenchen-Neuperlach, Muenchen, Germany; 'King's College Hospital,
London, United Kingdom; 8 Cardialysis, Rotterdam, Netherlands

Background: Animal studies have shown that IST inhibits smooth muscle cell
proliferation and reduces intimal hyperplasia, % stenosis and mean neo-intimal
thickness. The SILENT registry (110 pts) demonstrated that IST is both safe
and feasible to prevent coronary restenosis (at 9 mths). Euro-SPAH is a multi-
center, double-blind, randomized trial investigating the efficacy of IST to reduce
the rate of restenosis after multi-vessel, direct stenting of de novo lesions using
the BX VelocityTM stent. Efficacy will be measured as angiographic late lumen
loss at 6 months post-procedure. Safety will be assessed at 1, 6 and 12 months.
Method: Patients receiving de novo stents in native coronary arteries are ran-
domized to receive either sham treatment (non-activated sonotherapy) or IST.
The sample size has a 90% power to detect a late loss (LL) difference of
0.21 mm between the sham group (expected LL 0.84mm) and IST group (ex-
pected LL 0.63mm) as assessed by off-line QCA at 6 months (primary end-
point). The secondary endpoints are short and long-term safety from MACE (1,
6, 12 mths), neo-intimal hyperplasia from IVUS (6 mths), and late thrombotic
occlusion (1 mth). Inclusion criteria: patients with stable or unstable angina
(Braunwald 1-3, B-C) or documented silent ischemia with one or more success-
fully stented de novo or non-stent restenotic lesions at least 2.5mm in diameter
and up to 35mm in length.
Results: Between October 2000 and January 2002, 403 patients (1.2 le-
sions/pt) were randomized to sham or IST at 23 sites in Europe. Approximately
95% of the patients were successfully treated with sham or IST (inability to
cross the stented lesion with the study catheter: 14 pts, failure of the catheter
or instrument: 23 pts). Preliminary baseline characteristics: age 61.9 yrs, male
78.9%, UAP 29.7%, stable angina 57.2%, silent ischemia 12.8%, previous
MI 43.1%, previous revascularization 18.7%, diabetes 17.4%, hypercholes-
terolemia 81.0%, current smoker 28.6%. Vessels: LAD 40.5%, RCA 37.1%,
LCX 22.4%. Before treatment, the mean vessel size was 2.88mm with an MLD
of 1.00 mm and a lesion length of 12.37mm. The mean reference diameter
post-procedure was 3.01 mm with an MLD of 2.49mm, resulting in a diameter
stenosis of 17%. The mean stent length per lesion was 16.9mm. MACE up
to 30 days: death 0.25%, QMI 0%, non-OMI 3.5%, CABG 0%, target lesion
re-PICA 0%, non-target vessel re-PTCA 0.5%, (sub-)acute occlusion 0.75%.

Conclusion: The primary and secondary endpoint results at 1 and 6 months
will be presented at the meeting.

P2876 Cutting balloon angioplasty versus balloon
angioplasty for treating diffuse in-stent restenosis

V. Spanos 1 , C. Sarais 1 , K. Toutouzas 2 , S. Moshiri 1 , M. Montorfano t ,
C. Briguori 1 , G. Stankovic 2 , A. Colombo°. t San Raffaele Hospital,
Catheterization Laboratory, Milan, Italy; 2Centro Cuore Columbus, Milan, Italy

Background: Cutting balloon angioplasty (CBA) has been reported to de-
crease restenosis rates compared to balloon angioplasty (POBA) in the treat-
ment of focal in-stent restenosis (ISR). The aim of this study was to compare
the clinical and angiographic outcomes of CBA compared to POBA in diffuse
ISR.
Methods: Consecutive patients with diffuse ISR lesions (lesion length>=10mm
or total occlusions) treated with CBA or POBA in our institution between May
1994 and June 2001 were included in this analysis. Lesions at vessels treated
with intracoronary brachytherapy or radioactive stents in previous interventions
were excluded. Major adverse cardiac events (MACE) were defined as death,
myocardial infarction and target lesion revascularization (TLR).
Results: In total 161 lesions treated with CBA and 114 treated with POBA
were included. There were no significant differences regarding clinical and an-
giographic characteristics between the 2 groups. A larger balloon-to-artery ratio
was used in the lesions treated with CBA resulting in greater acute lumen gain
(table).

CBA POBA

Mean reference, mm 2.69±0.5 2.70±0.5 p=0.91
MLD pre, mm 0.88±0.4 0.97±0.4 p=0.06
Lesion length, mm 16.78±5.5 17.15±6.8 p=0.62
MLD post, mm 2.34±0.5 2.21±0.6 p=0.62
Balloon/artery ratio 1.26±0.2 1.17±0.2 p=0.02
Acute Gain, mm 1.46±0.6 1.26±0.6 p<0.01
Restenosis, n (%) 48 (37,8) 20 (31,7) p=0.52
TLR at 12 months, n (%) 27 (16.8) 131121 p=0.30
MACE at 12 months, n (%) 33 (20.5) 19 (17.6) p=0.64

MLD: minimal lumen diameter

During the clinical follow-up period (14.2±10.2 months) there was no difference
in angiographic restenosis rate, TLR and MACE rates between the 2 groups.
The main limitation of this study stands in a different rate of angiographic follow-
up between the two groups (79.9% for CBA and 57.3% for POBA).
Conclusions: CBA has similar clinical and angiographic results with POBA
in the treatment of diffuse ISR. Different rates of angiographic follow-up could
have affected the propensity to perform TLR.

P2877 A little shorter stents than the culprit length reduce
restenosis surrounding stents

H. takano 1 , Y.A Yoshihusa Aizawa 2 , H.M. Humiaki Masani 1 , O.O. Osamu
Ogawal, S.I. Shunnsuke Imai 2 . ' Niigata Prefectural Central Hospital,
Cardiology, Joetsu, Japan; 2Niigata School of Medicine, First depertment of
Internal Medicine, Niigata, Japan

It was reported that drug-coated stent reduced restenosis in Europe.But we
can not use these stents in Japan, therefore it is necessary to purchase con-
ventional and convinient method for the prevention of restenosis. Objective:
We examined whether it contributed to the reduction of restenosis surrounding
stents to use a little shorter stent than the culprit lesion length or not. Methods:
Ninety-six type A lesions of 96 patients had stenotic (> 75% visual stenosis)
lesion length around 10mm. 47 and 49 patients of them were revascularized
at random using NIR stents with 9mm length IS group) and 12mm length (L
group), respectively. Minimal luminal diameter (MLD), stent-proximal diameter
(SPD) and stent-distal diameter (SDD) obtained by QCA, of two groups were
compared at post-procedure and 6 months. Results: There was no significant
difference in gender, age, distribution of coronary risk factors and culprit le-
sions, lesion length, pre-reference diameter, pre-MLD, stent-proximal and dis-
tal diameter of two groups at post-procedure. Restenosis occurred in 8 (16%)
and 1 (2%) patient of L and S group, respectively (p<0.01). All restenosis of L
group were observed surrounding stent-distal site. There was no difference in
SPD of two groups at 6 months. Six-month MLD (1.56 L 0.23 vs. 2.23 ± 0.33
mm, p<0.01) and 6-month SDD (1.88 ± 0.42 vs. 2.46 ± 0.50 mm, p<0.01) of L
group were significantly less than those of S group. Conclusions: It may cause
increase in restenosis of L group that the mismatch between distal diameter
of stent and distal vessel diameter of the culprit tends to occur, when a little
longer stent than the stenotic lesion length is used. A little shorter stent than
the stenotic lesion length may have to be used to prevent restenosis especially
surrounding stent-distal site. Using short stent may be one of convenient meth-
ods for prevention of restenosis in Japan, where drug-coated stent is unable to
be used. u
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P2878 Determinants of the expansion of different coronary
stents in curved stenotic lesions: an in-vitro
experimental study

T. Poerner 1 , B. Ludwig', P. Diesing 2 , U. Boenick 2 , G. Kalmar',
T. Sueselbeck 1 , M. Borggrefe t , K.K. Haase'. t University Hospital of
Mannheim, 1st Dept. of Medicine, Mannheim, Germany; 2 Technical University,
Institut fur Biomedizinische Technik, Berlin, Germany

Background: Coronary stent implantation in angulated vessels is a challeng-
ing issue, as there is currently lack of consensus regarding the type and length
of stents best suitable for such lesions.
Aim of this study was to assess comparatively the expansion parameters of
several new generation stent types in a curved stenotic phantom.
Methods: Identical silicon models of 3.2 mm diameter with a 55% concentric
elastic stenosis were industrially manufactured. A number of 5 stents for each
length and type (AVE [Medtronic] 3.5/12, 3.5/18 mm; Penta [Guidant] 3.5/13,
3.5/18 mm; BX-Sonic [Cordis] 3.5/13, 3.5/18 mm; FlexMaster [Domed] 3.5/12,
3.5/16 mm) were implanted in the stenotic models using appropriate balloon
pressures to achieve a full stent expansion. The forces exerted during balloon
inflation (Finfl) and after balloon deflation (Fstent) were continuously registered
at a rate of 20 measurements per second using a high sensitive dynamometer
placed externally on the model wall. The minimal (MLD) and reference luminal
diameter (RLD) of the stents and respectivelly of the inflated balloons (BDmin,
BDref) were determined by X-ray imaging with direct magnification.
Results: All stents presented a good wall apposition without deformation of
the phantom curvature. No significant differences of the expansion parameters
related to the stent length were found. The displacement forces on the vessel
wall (higher for AVE and Penta) were within a low range for all stents. Expansion
parameters are summarized in the table (mean ± SD).

Parameters of stent expansion

Scent
(n=10)

Inflation
pressure

MLD
(mm)

RLD
(mm)

BDmin
(mm)

BDref
(mm)

%Recoil Finfl
(mN)

Fstent
(mN)

AVE 10 bar 3.05 3.75 3.69 3.79 17 133 34
±0.19 ±0.13 ±0.05 ±0.03 f4 ±41 ±15

Penta 11 bar 2.94 3.78 3.70 3.80 21 125 23
±0.18 ±0.07 ±0.04 ±0.05 ±5 ±30 ±14

BX-Sonic 12 bar 2.68 3.47 3.48 3.59 23 113 13
±0.10* ±0.06' ±0.07`' ±0.06'° ±3* ±22 ±7*

FlexMaster 12 bar 2.53 3.28 3.39 3.56 25 58 9
±0.08`° ±0. 05** ±0 .02** ±0.04* ±2* ± i6** f7*

%Recoil = 100*(1-MLD/BDmin). *p <0.05 compared to AVE; °p < 0.05 compared to Penta; "p
< 0.05 compared to BX-Sonic.

Conclusions: In this curved elastic stenotic model AVE stents showed the
lowest recoil and reached together with Penta stents the largest MLD, while
FlexMaster developed the lowest expansion forces and presented together with
BX-Sonic stents significant lower MLD values.

P2879 High success rate in recanalization of chronic total
coronary occlusions with a novel guidewire principle
using the guidance of micro channels

H.J. Buettner, Ch. Mueller, J. Petersen, F.-J. Neumann. Herz-Zentrum, Bad
Krozingen, Germany

Background: Vascular micro channels (MC) in chronic total coronary occlu-
sions (CTO) may guide recanalization wires and improve success rates. The
new ACS Cross-IT®XT guidewire family has distal tip tapering from 0.014" to
0.010" that eases entrance into MC. Tip stiffness increases gradually from the
100XT-wire to the 400XT-wire.
Methods: We included 204 consecutive pts. with 214 CTO. Age of occlusion
was >3 months to 20 years and occlusion length 24.1(5-80)mm. MC as visible
on cineangiography were none in 37% (MC 0), incomplete in 26% (MC 1),
complete in 14% (MC 2) and complete with distal capillary refill in 23% (MC
3). In all lesions the first attempt was done with the 100XT-wire trying carefully
to follow MC. If necessary tip stiffness was stepwise increased to the 400XT-
wire.
Results: Success rates for crossing the occlusion were 61% for the 100XT-
wire, 76% for all Cross-IT®XT wires and 82% including other additional wire
types. Wire success was dependent on visibility and completeness of MC (Fig-
ure 1). If MC were visible 60% to 81% of occlusions could be passed with the

1 OOXT-wire. Vessel success rate was 79%. In-hospital events were pericardial
tamponade in 0.5%, non-q wave myocardial infarction in 1%; no pt. died.
Conclusions: The use of a new guidewire family with a tapered tip and the
concept of stepwise increase of wire tip stiffness is safe and very effective in
recanalizations of CTO. Wire success was significantly dependent on the visi-
bility of MC.

P2880 Five F VS 6F transradial coronary intervention
randomised study: no technical advantages for the 5F

F. Gobeil 1 , M. Briick 2 , Y. Louvard 3 , T. Lefevre 3 , M-C. Morice 3 , J. Ludwig 2 .

1 Notre-Dame Hospital, CArdiology, Montreal, Canada; 2Erlangen Hospital,
Cardiology, Erlangen, Germany; 3 lnstitut Cardiovasculaire Paris-sud,
Cardiology, Massy, France

Background: Smaller guiding catheters (GC) may have some advantages in
patients (pts) with small coronary arteries and with transradial (TRA) interven-
tions. However, their efficacy and safety are yet to be demonstrated. We per-
formed a prospective randomised dual centre study to compare a new 0.058"
lumen 5F GC vs standard 6F GC in TRA routine PTCA.
Method: All pts eligible were randomised between the 5F vs 6F GC group
before the PTCA. Primary end-point was procedural success defined as a pro-
cedure performed via the TRA route, done with the randomised GC, adequate
stent delivery when needed, residual stenosis of less than 30%, and final TIMI
3 flow. Secondary end-points were also collected.
Results: A total of 216 pts were randomised. Mean age was 64 yrs and there
were 81% men. There were no clinical baseline characteristic differences be-
tween the groups. Clinical indications for PTCA were stable angina (46% vs
41%; 6F vs 5F), unstable angina (23% vs 29%), post-MI (14% vs 16%), and
silent ischemia (17% vs 14%). A mean of 1.5 and 1.4 vessels/pt (6F vs 5F)
were dilated. Stents were used in >85% in both groups. There were no dif-
ferences in stent size (3.0± 0.4 vs 3.0± 0.5;6F vs 5F),length (15.0± 7.3 vs
15.1± 8.5) and direct stenting attempt(71% vs 62%) between the groups. Di-
rect stenting success was achieved in 95% in both groups. Two stents were lost
in the 5F vs 0 in the 6F group (p=ns). Mean procedural time, fluoroscopic time,
and quantity of contrast used during the procedures were similar between the
groups. The number of GC used was also similar (1.3± 0.5 vs 1.4± 0.8; 6F
vs 5F). There was one RCA ostium dissection in the 5F group. No other com-
plications occurred. Transfemoral crossover occurred in less than 1% in both
groups. Crossover to 5F occurred in 0.9% of the 6F group, because of a small
radial artery. Six F crossover occurred in 6.8% of the 5F group (p= 0.05), be-
cause of backup insufficiency, GC kinking, or need for a larger stent (5.0mm).
Procedural success was obtained in 93% of the 6F group vs 90% of the 5F
group, and intention to treat success in 95% vs 97% (p=ns).
Conclusions: Transradial routine PICA using 5F GC is safe, but necessitates
crossover to a 6F GC in 6.8% of the cases, and offers no clear advantages over
the 6F GC. It may have potential benefits in pts with small radial arteries.

P2881 NUGGET trial (NIR Ultimate Gold -Gilded Equivalancy
Trial): 6 month IVUS follow-up

K.D. Dawkins', K-E. Hauptmann 2 , G. Guagliumi 3 , J. vom Dahl°, J. Bonniers,
N. Reifart 6 , M-C. Morice 7 on behalf of the NUGGET investigators. t Wessex
Cardiac Unit, Southampton University Hospital, Southampton, United
Kingdom; 2 Trier, Germany; 3Bergamo, Italy; 4Aachen, Germany; 5Eindhoven,
Netherlands; 'Bad Soden, Germany; 7Antony, France

The NUGGET trial was a prospective, multicentre randomised trial compar-
ing the stainless steel NIR PRIMO stent, with a gold-coated NIROYAL stent.
The primary objective of the trial was to demonstrate equivalency of the min-
imal lumen diameter (MLD) at sixth month angiographic follow-up. Secondary
objectives included percentage plaque obstruction measured by intravascular
ultrasound (IVUS) at 6 months. 603 pts were randomised, of which 111 pts
were enrolled in an IVUS substudy which is the subject of this report. Stents
were interrogated with the CVIS UltraCross system using a motorized pullback
and analysed in an IVUS core laboratory. 6 month IVUS measurements were
available on 105 of this subgroup (95%). Mean stent area was similar in the two
groups (steel 8.00 ± 1.99 mm2 , gold 7.86 ± 2.24 mm2 ). Lumen volume within
the stented segment was significantly reduced in the NIROYAL compared with
the NIR PRIMO group (steel 99.21 ± 56.42 mm 3 , gold 72.87 ± 38.31 mm 3 ,

difference 26.34 mm3 , Cl 8.11, 44.56), as was MLD (steel 2.15 ± 0.57 mm,
gold 1.92 ± 0.58 mm, difference 0.23 mm, Cl 0.01, 0.45). Mean area of neo-
intimal hyperplasia was significantly higher in the NIROYAL group (steel 1.99
± 1.29 mm, gold 2.37 ± 1.32 mm, difference 0.73 mm, CI 1.22, 0.25), As a
consequence, the volume of in-stent obstruction was significantly higher in the
NIROYAL8 group (steel 25.9 ± 16.8%, gold 36.7 ± 18.7%, difference 10.8%,
CI 17.5, 4.0).
Thus, the gold-coated NIROYAL is associated with significantly more intimal
hyperplasia and instant restenosis than the stainless steel NIR PRIMO stent
when investigated by IVUS six months after stent implantation. In this study,
these adverse changes documented by IVUS were not associated with an in-
crease in major adverse cardiac events (MACE).
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P2882 Low pressure inflation by the GuardWire
embolisation protection device causes no harm in
native coronary arteries: an angiographic follow-up

G. Si tsch, G. Puippe, F.W. Amann. University Hospital, Zurich, Switzerland

Background: Low pressure inflation might cause adverse local effects dur-
ing percutaneous coronary interventions (PCI) in native coronary arteries. The
GuardWire (GW) embolisation protection device was recently introduced in the
clinical arena but little is know about short- and long-term follow-up at the site
of the temporary distal occlusion balloon.
Methods: By quantitative coronary angiography (QCA) we analysed the vas-
cular segment after final deflation of the GW distal protection balloon (day 1)
and compared the identical region in the first 50 patients (pts; mean age 60±12
years, 12 women; left anterior descending: n=26, right coronary artery: n=20,
and left circumflex: n=4) that had recatheterisation (day 2) at our institution.
Cumulated inflation time, number of inflations and maximal size of the distal
balloon were included in the analysis.
Results: Pts were restudied 120±125 days (range 1 to 426 days) after PCI
because of reinfarction (n=8) or infarction (n=2), acute coronary syndrome (n =
14), elective study (n = 14), or for other reasons (n=12). Acutely the temporary
low pressure inflation balloon did not induce any local changes on day 1 in any
patient. Similarly, on day 2 there were no changes and lumen diameter of the
region of interest was identical (2.6±0.8 and 2.6±0.7 mm; ranges: 1.61 to 5.11
and 1.55 to 4.75 mm, respectively), and the GW did not cause any stenosis or
remodeling. The number and time of inflations (cumulated: mean, 11.7±11.6
minutes; range, 2.1 to 59 minutes) and the size of the balloon did not have any
adverse effects as well.
Conclusion: This preliminary follow-up angiographic study suggests that the
low pressure temporary occlusion balloon does not cause any harm to the vas-
cular bed at the site of the former inflation.

P2883 Noninvasive assessment of coronary artery stents.
A comparison of multislice-CT angiography and
MR-angiography in a phantom study with 19 stents

D. Maintz 1 , K.U. Juergens 1 , M. Grude 2 , M. Stuber 3 , W. Manning 3 ,
T. Wichter 2 , W. Heindel 1 , R. Fischbach'. ' University of Muenster,
Deptartment of Clinical Radiology, Muenster, Germany; 'University of
Muenster, Department of Cardiology, Muenster, Germany; 3Beth Israel
Deaconess Medical Center, Cardiac MR Center, Boston, United States of
America

Purpose: Evaluation of the lumen visibility of several coronary artery stents by
MS-CTA and MRA.
Material and Methods: Nineteen different coronary artery stents (materials
steel, nitinol, tantalum) were implanted in plastic tubes (inner diameter 3mm).
For MS-CIA (Kollimation 4x1 mm; tablefeed 2 mm/rotation, mAs 300, kV 120),
the tubes were filled with nonionic contrast medium (200 HU), closed at both
ends and positioned in a plastic container with oil (HU —70). For MRA, the tubes
were integrated in a flow model, scans with and without flow (TSE-sequence)
were obtained and subtracted. By this, only flow appeared signalintense.
Results: During MS-CIA, artifacts caused a complete lumen obscurity in the
Wiktor, the Jograft and the Nir Royal stent. In all other products small parts
of the lumen were visible (lumen narrowings of 62-94%). During MRA, the lu-
men was completely visible with high signal intensity in the Wiktor stent. The
signal was moderately decreased in the Radius stent and severely to totally
decreased in the other devices.
Conclusions: Although parts of the stentlumen were delineable with MS-CTA
and/or MRA, a reliable assessment with detection of possible in-stent stenoses
appears realistic only for the tantalum stent in MRA.

P2884 The impact of plasma levels of CRP on the restenosis
rate after successful coronary stenting. Results from
the GENERATION study

M. Zairis', S. Manousakis 2 , O. Papadakiz, D. Beldekos 2 , C. Fakiolas 2 ,
C. Olympios 2 , D.V. Cokkinos 3 , S. Foussas 2 . I Piraeus, Greece; 2 Tzanio
Hospital, Cardiology Dept., Piraeus, Greece; 3 Onassis Cardiac Surgery
Center, Cardiology Dept., Athens, Greece

Background High plasma C-reactive protein (CRP) levels, has been associ-
ated with an increased risk of short and long-term ischemic complications in
patients with coronary artery disease. However, the impact of preprocedural
plasma CRP levels on the angiographic restenosis rate after succesful coro-
nary stenting (CS) has not been clarified yet. The purpose of this substudy was
to evaluate this issue.
Methods The GENERATION study was designed to evaluate globally, the im-
pact of several serum markets estimated upon admittance (CRP, Lpa, homo-
cystein and seropositivity for chlamydial infection) on the long-term cardiovas-
cular morbidity and mortality as well as on the restenosis rate after coronary
stenting. For the purpose of this study a total of 483 consecutive patients who
underwent successful CS due to stable or unstable coronary syndromes were

recruited in a period of 28 months in our institute. Complete clinical follow up
was obtained from 465 (96.3%) pts in a period of 3-years.
Results: By 1-year, 121 patients (121/465 24.1%) developed recurrence of
symptoms. During this 1-year time period, 309 (309/465 66.5%) patients un-
derwentangiographic restudy, including 114 (114/121 94.2%) symptomatic and
195 (195/34455.1%) asymptomatic. Pts were classified into four groups A, B, C
and D according to the quartiles of plasma CRP values. Angiographic resteno-
sis (>50% in-stent lumen diameter stenosis) was observed in 108 (108/309
35%) pts. The distribution of restenosis among the quartiles of CRP are pre-
sented in the table. There was no statistically increased risk of in-stent resteno-
sis with increasing of CRP tertiles (P=0.89)

A (0.5)	 B (0.54)	 C (0.64)	 D (1.01)	 P

32.1	 33.8	 37.3	 36.6	 0.89

Numbers are presented as %. Values in parentheses represent median CRP value for each
quartile of CRP as mg/dl

Conclusions: The results of the GENERATION study suggest that high plasma
levels of CRP are not related to the rate of restenosis after successful CS. More
studies are needed to elucidate this issue.

P2885 Cytokines and inflammatory markers are released
early after coronary stenting and are related to
6-month clinical outcomes

A. Caixeta 1 , F.S. Brito Jr 2 , C.V. Serrano 3 , C. Diniz 4 , A.L. Brasileiros,
B. Tura 6 , M. Rati 1 , P.L. Da Luz 3 . 'Hospital Barra D' Or, Interventional
Cardiology, Rio de Janeiro, Brazil; 2Hospital Albert Einstein, Interventional
Cardiology, Sao Paulo, Brazil; 3 Universidade de Sao Paulo, Instituto do
Coragao (InCor), Sao Paulo, Brazil; ° Hospital Barra D'Or, Clinical Immunology
Laboratory, Rio de Janeiro, Brazil; 5Hospital Barra D'Or, Cardiology, Rio de
Janeiro, Brazil; 6 Universidade do Rio de Janeiro (UERJ), Hospital
Universitario, Rio de Janeiro, Brazil

Circulating levels of inflammatory markers, such as C-reactive protein (CRP)
and proinflammatory cytokines have been reported to be present in patients
(pts) with acute coronary syndromes and are related to unfavorable short-
term outcome. The effect of coronary stenting on cytokines release and cell-
mediated immunity is not well known. Purpose: To investigate the systemically
detectable inflammatory response and immune system activation in pts un-
dergoing coronary stent implantation. The study also investigates the relation-
ship between inflammatory markers after stenting and major adverse cardiac
events (MACE) at 6-month follow-up. Methods: We measured serum concen-
tration of high-sensitivity CRP (hs-CRP), interleukin-6 (IL-6), interleukin-8 (IL-
8)(as marker of inflammation)and serum soluble interleukin-2 receptor (sIL-2R)
for T-lymphocytes activation(as a marker of cell-mediated immunity). Forty pts
were enrolled to single vessel stent implantation in native coronary arteries. Pe-
ripheral venous blood samples were taken before stenting and 6 h, 48 h, and 12
weeks(wk) after the procedure. Pts were divided into 2 groups according to their
6-month follow-up: group 1: 6 pts with MACE, and group 2: 34 pts with unevent-
ful course. Nonparametric tests were used; results are expressed as median.
P<0.05 was significant. Results: The level of hs-CRP was 0.45 mg/dL before,
0.56 mg/dL at 6 h (P=NS) and 2.77 mg/dL at 48 h (P<0.05). At 12 wk, a de-
crease to 0.22 mg/dL was detected (P<0.05). IL-6 increased from 7.80 pg/mL
to 11.00 pg/mL at 6 h (P<0.05), degreasing to 8.90 pg/mL at 48 h (P<0.05)and
to 2.77 pg/mL at 12 wk (P<0^06). IL-8 increased from 6.30 pg/mL to 12.60
pg/mL at 6 h (P<0.05), decreasing to 7.30 pg/mL at 48 h (P<0.05) and to 6.90
pg/mL at 12 wk (P=NS). There was no change for sIL2-R level at 6 h (baseline:
420 vs 6 h: 430 U/mL;P=NS). sIL2-R increased to 476 U/mL at 48 h (P<0.05).
There was also an increase in sIL2-R at 12 wk, with a peak value of 495 U/mL
(P<0.05). When compared to pts with no clinical events, pts with MACE (group
1) presented significant increases in hs-CRP at 48 h (Group 1: 4.94 vs Group
2: 1.84 mg/dL; P=0.043) and IL-8 at 6 h (Group 1: 26.75 vs Group 2: 13.55
pg/mL; P=0.048), representing 2.7 and 2.0-fold increases, respectively. Conclu-
sions: Proinflammatory cytokines and acute phase proteins are released into
peripheral circulation early after coronary stenting. Cell-mediated immunity oc-
curs early and at least after 12 wk after stenting. The occurrence of MACE at
6-month is associated with the magnitude of inflammation after the procedure.
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IP2886 I Predictors of event free survival in patients treated for
in-stent restenosis. Insight from the RIBS
ramdomized trial

V. Mainar 1 , J. Tascon", L. lnsa", N. Vazquez", F. Pornar",
R. Seabra-Gomes", J. Mota-Garcfa 7, F.Altonso" on behalf of RIBS
investigators. 1H de Alicante, Interventional Cardiology, Alicante, Spain; 2 H 12
Octubre, Interventional Cardiology, Madrid, Spain; 3H Clinico, Interventional
Cardiology, Valencia, Spain; 4H Juan Canalejo, Interventional Cardiology, La
Coruiis, Spain; 5 H General, Interventional Cardiology, Valencia, Spain; 6 H
Santa Cruz, Interventional Cardiology, Lisboa, Portugal; 7H S Joao,
Intervent!onal Cardiology., Porto, Portugal; BHospital Clinico San Carlos,
Intervent!onal Cardiology, Madrid, Spain

Background: In-stent (ST) restenosis (RE) constitutes a clinical and techni
cal challenge affecting a growing number of patients (P). Although satisfactory
initial results are usually obtained with repeat percutaneous coronary interven
tions (PCI) the risk of recurrent RE remains high. There is, therefore, still a need
to determine predictors of the long-term clinical outcome in these P.
Methods: The RIBS trial (Restenosis Intra-stent Balloon angioplasty vs elec
tive Stenting) was a randomized study where these two strategies were com
pared in 450 P [224 allocated to ST and 226 to balloon angioplasty (BA)]. The
recurrent RE rate was similar in both groups (38% in the ST arm vs 39% in
the BA arm). However, in the pre-specified subqroup of P with large vessels
(>3mm) RE rate was reduced in the ST arm (27% vs 49%, p=0.007). One-year
follow-up (FU) was obtained in all 450 P (with no P lost to FU). Events assessed
at FU included death, myocardial infarction (MI) and target vessel revascular
ization (TVR). By protocol, symptoms or objective evidence of ischemia was
required for TVR.
Results: During l-year FU 15 P died (8 ST arm, 7 BA arm), 19 suffered a MI.(6
ST arm vs 13 BA arm, p=0.15) and 99 required TVR [44 (19%) ST arm vs 55
(24%) BA arm, p=0.25). TVR included PCI in 75 P (32 ST arm and 43 BA arm,
p=0.2) and CABG in 27 (14 ST arm and 13 BA arm) (non-exclusive events). Any
major adverse event occurred in 52 P in the ST arm (23%) and 65 (29%) in the
BA arm (RR 0.81, 95%CI 0.58-1.10, p=0.19). On univariate analysis unstable
angina (p=0.079), time to RE (p=0.013), diffuse (>10 mm) RE (p=0.08), base
line minimal lumen diameter (MLD)(p=0.05), TIMI flow 1-2 (p=0.029), %diam
eter stenosis (p=0.036), B2-C lesions (p=0.13), lesions at bifurcation (p=0.15),
ostial location (p=0.14) and saphenous vein grafts (SVG)(p=0.005), were pre
dictive of events at FU. In addition, when procedural data and results were
examined: BA therapy (p=0.18), cross-over requirement (p=0.09), residual dis
section (p=0.003), final pressure (p=0.04) and balloon/artery ratio (p=O.l) were
also associated with events. On multivariate Cox regression analysis, time to
RE (HR 1.96, 95%CI 1.4-2,9, p=O.OOl), baseline MLD (HR 0.64, 95%CI 0.4
1.06, p=0.07) and SVG (HR 5.8, 95%CI 2.3-14.5, p=0.003) were independent
predictors of events.
Conclusions: P with in-ST RE undergoing repeat PCI have a relatively high
event-rate at FU. Clinical, anatomic and procedural variables are predictive of
the long-term clinical outcome in these P.

IP2887! Mildly elevated serum creatinine levels are associated
with impaired long-term outcome after coronary
angioplasty

H. Reinecke 1, T. Trey 2 , F. Matzkies 2 , R. Ammer ", R. Schaefer".
1Universitatsklinikum MOnster, Medizinische Klinik und Poliklinik C, MOnster,
Germany; 2MOnster, Germany; 3Medizinische Klinik und Poliklink D,
Universitatsklinikum MOnster, MOnster, Germany

Patients with moderate renal failure and creatinine (crea) levels of 1.6-2.0 mgldl
were shown to have a significantly higher long-term mortality after PTCA. To
evaluate a possible crea threshold for significantly reduced outcome, we per
formed a retrospective analysis of our PTCA patients from 1998-1999.
During these 2 years, 1,104 patients underwent a total of 1,440 PTCA proce
dures. Patients with endstage renal failure requiring maintenance hemodialysis
(n=51) were excluded. Follow-up of the remaining 1053 patients was 99.6%
complete. Patients were divided in 5 groups by their baseline crea: <=1.0
(n=437), 1.1-1.2 (n=376), 1.3-1.4 (n=132), 1.5-2.0 (n=55), and >2.0 mg/dl
(n=39). Between these groups, significant differences were found concerning

higher age and lower propor
tion of women with increas
ing crea levels, whereas risk
factors as hypertension, dys
lipidemia, smoking and dia
betes differed non-significantly
between the groups. During
follow-up (mean
1184 days; 95% CI 1164-1204
days), 96 deaths and 46 non
fatal infarctions occurred. Uni
variate analyses identifid age
(OR 1.03), multi-vessel dis
ease (OR 1.21), ejection frac-

tion (OR 0.96), previous PTCAs (OR 0.42), previuos bypass grafting (OR 1.57),
crea levels (OR 2.20), use of beta-blockers (OR 0.45) or of statins (OR 0.41) to
be associated with death. Cumulative survival was displayed by a Kaplan-Meier
model (fig.), with a significantly increased mortality at a crea of 1.3-1.4 mgldl (p
= 0.0108, iog rang). Logistic regression analysis confirmed the above factors
to be independent predictors of death, with an over-all accuracy of the model
of 90.2%. Even mildly elevated crea levels of 1.3-1.4 mgldl (indicating a 50%
reduction in renal function) were associated with significantly higher long-term
mortality after PTCA.

IP2888 I Preprocedural C-reactive protein is associated with
death/myocardial infarction but not with repeat
revascularization following PTCA

R. DeWinter 1 ,K.T. Koch", G. Heyde.", M. Bax 2 , C.E. Schotborqh",
G.T. Sanders 3 , J.J. Piek 2 , J.G.P.Tijssen 2. 1Cardiology 82-137, 2 Cardiology,
3Clinical Chemistry, Academic Medical Center, Amsterdam, Netherlands

Background: We investigated the prognostic value of a preprocedural C
reactive protein concentration in patients undergoing percutaneous coronary
angioplasty for the prediction of death, non-fatal myocardial infarction or repeat
during 14 months follow-up. Methods and Results: Preprocedural plasma lev
els of C-reactive protein (CRP) were measured in 1458 consecutive patients
undergoing coronary angioplasty. The incidence of death or myocardial infarc
tion was 6.1%(44/716) in patients with a increased CRP level (>3 mglL) and
1.5%(11/742) in patients with a normal CRP level (RR 4.35, 95% CI: 2.23 
8.49). Survival without death or non-fatal MI was significantly lower in patients
with an increased CRP versus patients with a normal CRP (log-rank 22.11,
p<O.OOOOl). Multivariate logistic regression analysis identified an increased
CRP level as a strong independent predictor of event-free survival (RR 3.94;
95% CI 1.99 - 7.79, p=O.OOOl). Incidence of repeat revascularization was not
different between patients with or without an increased preprocedural CRP
(21% versus 19%, p=0.46). Statin therapy was associated with a lower mean
preprocedural CRP (5.75 mg/L versus 7.17 mg/L, p=0.018) but was not asso
ciated with a lower incidence of death, non-fatal MI or repeat revascularization
in this study. Conclusion: An increased preprocedural plasma C-reactive pro
tein is a powerful independent prognostic indicator for the occurrence of death
or non-fatal MI following coronary angioplasty, but it is not associated with the
need for repeat revascularization.

IP2889! Pre-procedural inflammation markers predict
myocardial damage at the time of PCR in patients
with stable angina

K. Sautiere 1 , E. Van Belle 1, P.Amouye!", S. Susen 3, C. Bauters 1 , B. Jude 3 ,

J. Dalongeville 2, J.M. Lablanche 1. 1Cardiologique, Cardiologie, Lille; 21nstitut
Pasteur, Lille; 3 Hopital Cardiologique, Hemstotoqie, Lille, France

The predictive value of inflammatory markers has been studied in various clini
cal contexts in patients (pts) with coronary artery disease. Little is known how
ever, on the value of these markers in pts with stable angina treated by PTCA.
We studied the predictive value of C reactive protein (CRP) and fibrinogen mea
sured at baseline in 91 consecutive pts who underwent PTCA in year 2000. Pts
with a recent «1 month) myocardial infarction were excluded. Post-procedural
rise in troponin I (>0.6 mg/L) and major in-hospital events (death, MI, stroke)
were used as endpoints. For analysis, the population was grouped into ter
tiles according to pre-procedural levels of CRP (1st tertile<2 mg/I; 2nd ter
tile: 2-5 mgll; and 3rd tertile>=5 mg/L) and fibrinogen (1st tertile<3.3 gil; 2nd
tertile:3.3-4 gil; and 3rd tertile>=4 giL). Tertiles of CRP or fibrinogen were pre
dictors of post-procedural rise in troponin (myocardial damage) (p=0.003 and
p=0.02, respectively). The same trend was found for in-hospital cardiac events
(p=0.09 and p=0.07, respectively). Importantly, tertiles of CRP and fibrinogen
remained predictors of myocardial damage and in-hospital events after exclu
sion of pts with unstable angina at baseline (see table).

Events according to markers at baseline

All patients (n=91) Patients with stable angina (n=63)

CRP Tropanin rise Clinical events Troponinrise Clinical events

1st Tertile (0/29) 0% (0/29) 0% (0/26) 0% (0/26) 0%
2nd Tertile (6/29) 20.7% (1/29) 3.4% (2/15) 13.3% (0/15)0%
3rd Tertile (11/33) 33.3% (4/33) 12.2% (6/22) 27.3 (2122)9.1%

P 0.003 0.09 0.018 0.13
Fibrinogen Trapanin rise Clinical events Tropanin rise Clinical events
1st Tertile (1/30) 3.3% (0/30) 0% (1/25) 4.0% (0/25) 0%
2nd Tertiie (8/29) 27.6% (1/29) 3.4% (2119) 10.5% (omi) 0%
3rdTertile (8/31)25.8% (4/31) 12.9% (5/18) 27.7% (2/18) 11.1%

P 0.02 0.07 0.06 0.07

Conclusion: In pts with stable angina, baseline levels of CRP and fibrino
gen are predictors of myocardial damage and in-hospital events. Our results
suggest that in pts usually considered to be at low risk for angioplasty, pre
procedural measurement of CRP and/or fibrinogen may help to select a "high
risk" group.
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P2890 Insulin sensitivity and nitric oxide release during oral
glucose tolerance test are strong predictors of
restenosis after coronary stenting

F. Sgura', P.M. Piatti 2 , E. Setola 2 , L.D. Monti 2 , M. Messa 3 , A. Caumo 2 ,
A. Colombo I , C. Di Mario. 'Ospedale San Raffaele, Emodinamica, Milan,
Italy; 2Diabetes, Internal Medicine, Milan, Italy; 3San Raffaele, Emodinamica,
Milan, Italy; ° Columbus Hospital, EMO Centro Cuore, Milan, Italy

Background: Hyperinsulinemia and diabetes mellitus lead to accelerated
atherosclerosis and increased restenosis after percutaneous transluminal coro-
nary angioplasty (PTCA) and stent implantation. However, the correlation of the
metabolic alterations typical of the Insulin Resistance Syndrome with resteno-
sis after stenting has not been established and was studied in this prospective
single center observational trial.
Materials and Methods: An oral glucose tolerance test (OGTT) was performed
in all 69 patients (mean age=57±2 yrs, mean body mass index 26.2±0.4
kg/m2 ) with normal baseline glucose levels who underwent routine angio-
graphic control 6 months after coronary stent implantation.
Results: Angiographic restenosis (> 50% DS) after stenting was found in 28
pts (group 1), with a Minimal Lumen Diameter (MLD) of 0.93 ± 0.10 mm
(3.0±0.31 mm; in the 41 pts without restenosis, group 2, p<0.0001). There
were no significant differences in MLD between the two groups before-and af-
ter intervention.
Group 1 showed higher HOMA (homeostasis model assessment) (2.4±0.2 vs
1.9±0.1, mmol/I x µU/ml p<0.03), C-peptide levels (2.4±0.1 vs 2.0±0.1 ng/ml,
p<0.01) and homocysteine levels (13.3±0.8 vs 11.3±0.6 µmol/I p<0.03). In-
sulin response after OGTT was also significantly increased in group 1: insulin
incremental areas were 7733±773 RU/mL in group 1 vs 5595±400 µU/mL
in group 2 [(0-120 min); p<0.01] while no differences were found measuring
incremental areas (0-120 min) of glucose levels after OGTT in both groups.
Using a mathematical deconvoluted method, in group 1 insulin sensitivity was
decreased (5.0±0.6 vs 7.4±0.8 10-4 mmol kg 1 min' /µU mI d ; p<0.05) and in-
sulin secretion was increased (1.0±0.1 vs 0.8±0.01/µU ml -1 /mg dl -1 ; p<0.05).
Group 1 showed also a significant decrease of nitric oxide (NOx) incremen-
tal area during OGTT [-480±157 vs 143±117 µmol/I (0-120 min); p<0.002.
At simple regression analysis, MDL at follow-up was positively correlated with
insulin sensitivity during OGTT (r=0.52; p<0.001), C-peptide (r=0.26; p<0.05),
proinsulin (r=0.31; p<0.03), HOMA (r=0.25; p<0.05) and NOx incremental area
(r=0.39; p<0.002). At multiple regression analysis only insulin sensitivity dur-
ing OGTT (p<0.001) and NOx incremental area (p<0.03) were independently
correlated with MLD.
Conclusions: Insulin sensitivity and NOx release during OGTT predict
restenosis after stenting in patients with CAD.

P2891 Increased CD15 on leukocytes and decreased platelet
activation in the coronary sinus after coronary
intervention: implications for restenosis

U. Rauch, U.M. Wolff, H.P. Schultheiss, P.L. Schwimmbeck. Universityhospital
Benjamin Franklin, Cardiology and Pulmology, Berlin, Germany

The identification of marker associated with coronary stenosis is necessary for
the development of therapeutic strategies that improve the clinical outcome of
patients undergoing coronary intervention. The study examined alterations in
platelet- and leukocyte-associated adhesion proteins during angioplasty in pa-
tients with stable coronary artery disease. The aim was to identify whether the
presence of activation-dependent adhesion proteins on platelets and CD1 5 on
leukocytes in the coronary microcirculation was associated with the occurrence
of restenosis.
Circulating platelets and leukocytes were obtained from the coronary sinus
before and directly after successful coronary intervention (balloon angioplasty
(n=8) or stent implantation (n=1 5). Adhesion protein density on leukocytes (CD
15 and L-selectin) and on platelets (P-selection, thrombospondin and CD41)
was flow cytometrically measured. Levels of adhesion proteins pre and post
intervention were related to the occurrence of restenosis as assessed by re-
angiography after 6-8 months.
CD15 on leukocytes was the adhesion protein marker that was significantly
higher pre and post intervention in patients who developed restenosis (n=8)
compared to those without restenosis (n=15) (CD15 immunofluoresence for
patients with restenosis 187±87 versus 118±55 for patients without resteno-
sis, p<0.01). CD 15 on leukocytes and activation-dependent adhesion proteins
on platelets were significantly reduced post compared to pre coronary interven-
tion in all patients (for p-selectin-positive platelets 8.1% [9.5;5.1] pre vs 5.2%
[6.5;4.6] post PCI; for thrombospondin 31% [37;22] pre vs. 17% [27;9] post
PCI). The reduction in adhesion proteins on cells was accompanied by a re-
duction in the platelet count.
Increased CD15 expression on leukocytes pre and post intervention is as-
sociated with the occurrence of restenosis. Leukocyte CD15 expression and
platelet consumption contribute to the development of coronary restenosis post
intervention. Inhibition of leukocyte adhesion via CD15 antagonism may prove
to be useful for preventing restenosis.

P2892 The changes and the prognostic impacts of the levels
of secretory type 11 phospholipase A2 and CRP in
CAD patients after coronary intervention

P.Y. Liu', J.H. Chen', Y.H. Li', W.C. Tsai 1 , T.S. Chao', S.H. Chan',
L.M. Tsai, PY. Liu 2 .'National Cheng-Kung Univ. Hospital, Cardiology,
Tainan, Taiwan, Province of China; 2National Cheng-Kung University, Institute
of Clinical Medicine, Tainan, Taiwan, Province of China

Background: A2 phospholipases are a family of enzymes that can hydrolyze
phospholipids at the sn-2 position to generate lysophospholipids, fatty acids,
and precursors of various pro-inflammatory lipid mediators. This enzyme might
be involved in modifying plaque remodeling after rupture in the artery wall. The
circulating levels of secretory type II phospholipase A2 (sPLA2) are found to
be increased in patients with CAD. The increased levels of several inflamma-
tory markers as C-reactive protein (CRP) and sPLA2 were known to be strong
risk factors for prognosis. These inflammatory markers may play a role in the
pathogenesis of acute coronary syndrome with the rupture of an atherosclerotic
arterial plaque. The present study was designed to evaluate the changes of the
level of sPLA2, inflammatory and cardiac injury markers before and after me-
chanical plaque rupture created by percutaneous coronary intervention (PCI)
in CAD patients and their prognostic impact at future coronary artery events.
Methods and Results: Plasma levels of sPLA2, CRP and other cardiac en-
zymes were measured in 120 consecutive patients with CAD by ELISA. Five
serum samples as: (1) before and (2) after diagnostic angiography, (3) after
PCI, (4) 24-hours after PCI and (5) 48-hours after PCI respectively. The sPLA2,
CRP didn't change after the procedures of diagnostic angiography (p=0.7, 0.1
respectively). However, the level of 5PLA2 significantly (average 2-fold, maxi-
mally 10-fold, p<0.0001) increased after PCI. The level of CRP and the other
cardiac enzymes didn't rise up immediately after PCI (p=0.5) but elevated sig-
nificantly later at 24 hours after intervention (p=0.02). The levels of 5PLA2 and
CRP were persistently higher after 48-hour duration but the cardiac enzymes
declined rapidly after 24 hour. After a 2-year follow up period, the level of sPLA2
after PCI, severity of CAD, smoking and hypertension remained independent
risk factors for furture acute coronary event (OR=2.3, 2.1, 3.4 and 4.1 respec-
tively).
Conclusion: Data from the present study had shown that the procedure of
PCI might result in immediate elevation of circulating level of sPLA2 following
the mechanical disruption of coronary plaque and the elevated levle of 5PLA2
had significant prognosis. The CRP level and the traditional cardiac enzyme
such as CK, CK-MB and troponin T didn't rise immediately but increased at
24 hours after PCI. These results strongly suggest that sPLA2 not only played
as a pro-inflammatory factor and also might contribute in the pathogenesis of
atheroslcerosis and acute coronary syndrome.

P2893 Clinical long-term results of coronary angioplasty
(PTCA) in degenerated bypass grafts (CABG)

M. Gruetters, G. Herrmann, R. Simon. 1. Medizinische Klinik, Klinik for
Kardiologie, Kiel, Germany

The frequency of coronary artery bypass grafting is still increasing. Prior to
1990, the majority of these patients received venous grafts. However, a moder-
ate cohort suffered from angina petoris or myocardial infarction over time due
to either progression of atherosclerosis or degeneration of the CABG.
Between 1988 and 2000 more thgn'8,000 PTCA procedures were performed
at our institution. From these procedures were performed in 424 bypass grafts
(5.3%) on 294 patients. This , patient group (257M; 37F) had a mean age of
65 (± 10,3) years and the time between CABG and PTCA was 7,1 (±4,8)
years.Using a local data base all patients were evaluated for interventional
technique, individual risk factors, CCS-classification and angiographic data.
Clinical long-term follow up was taken by questionnaire and telephone contact
with practitioners and patients.
218 patients (74%) underwent PTCA once, 76 had more than one PTCA. The
initial success rate was 94%. A total of 165 (60%) of these underwent control
angiography 3 - 6 month later. Restenosis rate (50% diameter stenosis) was
found in only 20%.
Clinical follow-up by questionnaire was performed 4,6 (±3,1) years after PTCA
and 79% of patients answered the questionnaire. 190 patients with a successful
PTCA in CABG were still alive and in CCS-class I - II. Of these, 80% were
content with their physical condition. In those patients who died in-between the
cause of death was non-cardiac in 56% and cardiac in 44%.
In conclusion, PTCA in degenerated CABG can be performed with a high initial
success rate, followed by a moderate restenosis rate of 20%. The late clinical
outcome in this high risk group is very satisfying.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



558	 Paediatric arrhythmialelectrophysiology

PAEDIATRIC ARRHYTHMIA/ELECTROPHYSIOLOGY

P2894 Arrhythmia in children with complex congenital heart
defects and functionally single ventricle after Fontan
procedure

M. Pitak, B. Zaluska-Pitak, B. Pietrucha, J. Oko-Lagan, E. Olczykowska-Siara,
Z. Kordon, P. Werynski, A. Rudzinski. Polish-American Children Hospital UJ,
Pediartic Cardiology, Krakow, Poland

The ultimate stage of surgical treatment employed in patients (pts) with com-
plex congenital heart defect (CCHD) and functionally SV is a modified Fontan
(F) procedure. Arrhythmia (arh) and conduction disturbances are important risk
factors influencing SV function, decreasing its efficiency and being among rea-
sons for long term prognosis deterioration.
The aim of the study was a retrospective assessment of the incidence of var-
ious types of arh in children with CCHD and SV after Fontan operation in the
early and late postoperative period.
Material/methods: Ninety-seven pts with CCHD and SV who underwent F pro-
cedures in the years 1982-2000 were examined. Twenty-three of them under-
went direct F, while 74 - staged F procedure. ECG tracings after F palliation
were analyzed in the following time slots: A) once a week up to 1 mo, B) every
3 mo, up to 1 yr, C) every 6 mo, for 2-5 years, D) every 6 mo, over 5 years.
Correlation between incidence of arh and type of the ventricular loop (D or L)
were also analyzed.
Results: The results are shown in the table. The percentage of cases with
diagnosed arh in patients currently followed up increased in time and in the de-
fined slots: A) 16.5% (16/97), B 27% (26/97), C) 31% (24/77), D) 50% (13/26).
Among 36 pts with arh, various forms of sinus node dysfunction were observed
in 33 cases while atrial flutter (AF) was diagnosed in 3 pts. Complete atrio-
ventricular block was not observed. In children with ventricular D-loop arrange-
ment or HLHS, the incidence of arh was similar (33%) and it was lower than
in pts with CCHD and SV with ventricular L-loop. Three pts with AF needed
pharmacological therapy while 2 other pts - pacemaker implantation.

Ventricles NO Without arh New arh Total arh

1 mo post op 1 yr post op 2-5 yrs post op >5 yrs post op

D-loop 60
L-loop 28
HLHS 9
Total 97

arh- arrhythmia, op - operation

Conclusions: The risk of arh in children with CCHD and functionally SV after
F procedure is the highest in the early postoperative period and generally is
higher among pts with concomitant L-loop ventricular arrangement. The num-
ber of pts with arh increases gradually in the time of observation.

P2895 Predictive value for malignant arrhythmias of echo
and signal averaged electrocardiogram indices in
repaired tetralogy of Fallot: long-term follow-up

S. Brili, C. Aggeli, C. Gatzoulis, G. Vyssoulis, J. Barbetseas, C. Pitsavos,
C. Stefanadis, P. Toutouzas. Athens, Greece

We have reported
that abnormal signal averaged ECG (SAECG), (RMS<=23mV, LAS>=32.5ms,
fltQRS>=148msecs) and echocardiographic (ECHO) variables, (right ventric-
ular diameter/left ventricular diameter: RVD/LVD>=1.05) are associated with
potentially malignant ventricular arrhythmias on Holter recordings of asymp-
tomatic patients (pts) with repaired Tetralogy of Fallot. In this study we aimed at
detecting the predictive value of the aforementioned indices for the occurrence
of sustained VT, after a 5 year follow-up period.
Methods: Forty pts 32±10 years old with repaired Tetralogy of Fallot were
followed in our department for a period of 60 months. Pts were divided into two
groups; Group A: 8 pts who had abnormal SAECG along with abnormal ECHO
indices at baseline and Group B: 32 pts with no abnormal parameters of the
SAECG and/or of the ECHO.
Results: Three of group A pts developed sustained VT after a follow-up pe-
riod of 32, 36 and 40 months, respectively. Positive predictive value was 37%.
No one of the group B pts developed abnormal SAECG along with ECHO in-
dices. Also no one developed malignant arrythmias; negative predictive value
100%. The cumulative Kaplan Mayer event-free survival curve differentiated
significantly between the two groups (p=0.038).
Conclusions: Our present data indicate that pts with repaired Tetralogy of Fal-
lot and abnormal SAECG and ECHO indices have a 37% PPV to develop ma-
lignant arrhythmias. However, pts without abnormal indices have a high NPV
for event free follow-up period of 60 months.

P2896 Volume-related mechano -electrical feedback in
humans: assessment through monophasic action
potential

B. Sarubbi 1 , B. Mercurio', R. Calvanese 1 , G. Santoro',
M. Cappelli-Bigazzi 1 , M.G. Russo', M. Carminati 2 , R. Calabrb'.'Monaldi
Hospital, Pediatric Cardiology, Naples, Italy; 2Division of Paediatric Cardiology

S.Donato Milanese, Italy

Background: Basic research and animal experiments have shown the devel-
opment of electrophysiological changes during or after changes in mechanical
loading. The aim of the present study was to assess the presence of volume-
related mechano-electrical feedback in humans, evaluating dispersion of ven-
tricular repolarization time indexes and monophasic action potentials (MAP)
following acute changes in ventricular volume overload in humans.
Methods: The study group comprised 16 consecutive pts (4M/12F, aged 4-
36years) affected by ostium secundum atrial septal defect (ASD) with moderate
to severe right chambers volume overload signs, who underwent successful
ASD device closure. Dispersion of ventricular repolarization time was evalu-
ated before and after the ASD closure through measurement of QT and QTc
dispersion (QTD, QTcD), JT a JTc dispersion (JTD,JTcD) and T-peak to T-end
interval (Tp-Te). MAP were recorded by contact electrode catheter introduced
via femoral vein and advanced into the RV apex. MAP duration (MAPd), deter-
mined at a repolarization level of 90% with respect to the MAP amplitude, was
measured on the electrophysiological traces recorded before and after volume-
overload release.
Results: After ASD closure patients showed a significant decrease in QTD
(48.9±24.8 vs 29.7±13.5; p<0.0002), in QTcD(62.5±21.5 vs 45.5±15.6;
p<0.0001), in JTD (54.7±22.2 vs 41±14.2; p<0.02), in JTcD (60.4±19.6
vs 47.5±16.9; p<0.02), in Tp-Te (112.3±12.2 vs 106.8±12.6; p<0.02). Fur-
thermore patients showed a significant increase in MAPd (355±24.4 vs
366.8±24.9; p<0.0001)
Conclusion: Changes in haemodynamic loading can produce electrophysio-
logical effects in humans. Acute reduction in ventricular volume overload, fol-
lowing ASD device closure decreases electrical instability, as expressed by dis-
persion of ventricular repolarization time shortening and monophasic action
potential duration increasing.

P2897 Is routine echocardiography valuable after
uncomplicated catheter ablation in children?

J.A.E. Kammeraad 1 , S. Balaji z, V. vDriel 1 , R. Oliver 2 , N. Sreeram 1 .

t Wilhelmina Children's Hospital, Dept of Cardiology, utrecht, Netherlands;
2 Oregon Health Sciences University, Dept of cardiology, Portland, United
States of America

Introduction: Although the complication rate of radiofrequency catheter abla-
tion (RFCA) procedures in children is low, clinically asymptomatic complica-
tions do occur. Transthoracic echocardiographic studies are performed after
every RFCA in children in most centers. We determined the clinical value of
routine echocardiography performed after catheter ablation of supraventricular
tachycardia (SVT) in children.
Methods and Results: Between April 1996 and September 2001, 138 children
(75M, 63F), (mean age 13 years; range 0-19 years), underwent 160 uncom-
plicated radiofrequency catheter ablation (RFCA) procedures for SVT at our
two institutions. In every child a transthoracic 2-D echocardiogram (TTE) with
Doppler was performed before and after the procedure.
The mechanisms for SVT were Wolff-Parkinson-White syndrome in 48, con-
cealed accessory pathways in 41, AVNRT in 42, PJRT in 2, junctional ectopic
tachycardia in 1, sinus node reentry tachcardia in 1 and focal atrial tachycardia
in 3 patients. The pre-ablation TTE's in all cases were normal.
After RFCA, in 4 clinically asymptomatic patients the TTE revealed procedure-
related complications: one patient (age 15 years) with focal atrial tachycar-
dia, showed mild aortic valve insufficiency. This had resolved spontaneously
6 months later; three other children developed an asymptomatic pericardial ef-
fusion. In 2 patients (a 11 year old with a concealed left sided accessory bypass
and a 16 year old with AVNRT) this resolved spontaneously, but the third patient
(aged 9 years, with a concealed left lateral pathway) required pericardiocente-
sis. The same 9 year old patient also developed a clinically asymptomatic mild
aortic insufficiency, which resolved spontaneously within 6 months.
Conclusion: Echocardiography after uncomplicated RFCA procedures in chil-
dren may detect asymptomatic complications. This is particularly relevant in
the current management involving same-day discharge after uncomplicated
catheter ablation in children.
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P2898 Long-term follow-up after ablation of atrial
tachycardias in patients with congenital heart disease
using three-dimensional mapping techniques

N.M.S de Groot', N. Sreeram 1 , J. Kammeraad 2 , F. Wittkamf 2 , M.J. Schalij'.
'Leiden University Medical Center, Cardiology, Leiden, Netherlands; 2Heart
Lung Center Utrecht, cardiology, utrecht, Netherlands

Introduction Atrial tachycardias in pts with surgically corrected congenital
heart disease (CHD) are often reentrant tachycardias (ART) with complex con-
duction pathways through scar tissue. 3-Dimensional mapping techniques for
selection of target sites and accurate delineation of areas of scar tissue are
therefore mandatory. This study evaluated the long-term outcome after abla-
tion guided by 3-D electro-anatomical mapping techniques for identification of
the arrhythmogenic substrate in pts with CHD and ART.
Methods Pts (n=52, age 38±14 yr., 22 male) with ART and tricuspid atre-
sia (20), transposition of the great arteries (13), atrial septal defect (13), Fal-
lot (6) referred for catheter ablation of atrial tachycardias were studied using
the CARTO or Loca Lisa system. Detailed activation/voltage maps were con-
structed to localize anatomically and surgically created barriers during ART and
to mark sites ablated. Scar tissue was delineated using a cut-off value of 0.1
mV.
Results Mapping was performed during ART (CL 294±79 ms, no. of induced
ART per pt: 1.3±0.7). Termination of ART was achieved by creating a line of
conduction block 1) between areas of scar tissue (24%) 2) at the cavo-tricuspid
isthmus (51%) or 3) both (24%). In 2 pts, IART converted to atrial fibrillation
(AF) during RF. Success (non-inducibility after RFCA) was achieved after 1 or
2 (n=4) procedures in 76% of the pts. No complications were observed. During
follow-up (14±6 months), 76% of the pts had sinus rhythm, 19% paroxysmal
and 5% permanent AF.
Conclusion Pts with ART and CHD can be successfully treated by 3-D electro-
anatomical mapping guided ablation. This technique facilitates detailed identifi-
cation of the arrhythmogenic substrate and selection of target sites for ablation.

P2899 Pacemaker-implantation before 30 years of age —
Prevalence, indications, complications and long-term
follow-up

C. Hummel', M. Brunner', S. Dittrich 2 , D. Kececioglu 2 , M. Zehender 1 . 1 Med.
Klinik 111, Universitatsklinikum, Freiburg, Germany; 2 Universitatskinderklinik,
Abt. Padiatrische Kardiologie, Freiburg, Germany

In our database of 6465 patients (pts) with pacemaker (PM), 80 pts (1.2%)
underwent first implantation before 30 years of age (median age 16.3 years).
The morbidity and mortality of these young pts are widely unknown.
The median follow-up was 57.9 months (0.03-346 months); follow-up was per-
formed after 6 or 12-month intervals in all 80 pts (33 women). Indications for im-
plantation were: AV-block in 58% (46 pts), sick sinus syndrome in 33% (26 pts)
and other bradyarrhythmias in 6% (5 pts). The causes for arrhythmia were: pre-
vious heart surgery (32 pts, 40%) or congenital bradyarrhythmia (8 pts, 10%);
etiology was unknown in 50%.
At first implantation a transvenous approach was used in 79%. 41 pts (51%)
received a single-chamber system (later dual-chamber system in 22% of these
pts); 26 pts (33%) received a dual-chamber system at first implantation.
In long-term follow up 0-8 re-operations were required (mean 0.95; median
longevity of PM systems 46.9 months). Indications for re-operation were: bat-
tery depletion (55.3%), infection/wound healing problems (10.5%), fracture or
dislocation of pacing leads (11.8%) and malfunction of the electric system
(5.2%). During follow-up, PM was no longer necessary in 7 pts (8.8%). 16 pts
died (20%; 56.3% after heart surgery, 6.3% with congenital arrhythmia, 6.3%
with cardiomyopathy, 31 .3 % with unknown etiology). Pts died 28.5 months after
first implantation (1-164 months); sudden death occurred in 9 pts.
Congenital and corrected heart malformations are the main indications for PM
implantation before 30 years of age. The mortality rate and the rate of sudden
deaths are surprisingly high.
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P2900 Off-pump coronary artery bypass surgery does not
reduce lymphocyte activation

C. Blacher 1 , J. Neumann', B. Fernandes 2 , J.A. Jung' , W.M. Pereira',
F.A. Lucchese' , J.P. Ribeiro 3 . ' Santa Casa de Porto Alegre, Porto Alegre,
Brazil; 2School of Medicine, UFRGS, Department of Medicine, Porto Alegre,
Brazil; 3Hospital de Clinicas de Porto Alegre, Cardiology Division, Porto
Alegre, Brazil

Background: Coronary artery bypass surgery is known to be associated with
alteration of inflammatory mediators and immune function, with early phase
lymphocyte activation, that could be responsible for post-operative lymphope-
nia and lymphocyte unresponsiveness. In this trial, we test the hypothesis that
off- pump coronary bypass surgery might result in less lymphocyte activation
than on-pump coronary surgery.
Methods: We studied lymphocyte activation response during the operative and
post-operative period in 28 patients randomized to off-pump coronary surgery
(n = 13) or conventional on-pump coronary surgery (n = 15) using flow cytome-
try to determine expression of CD23, CD25, CD26, CD69 and DR on T (CD3+)
and B (CD19+) lymphocytes in the peripheral blood.
Results: There were no significant differences in any of the lymphocyte activa-
tion markers off-pump compared to on-pump coronary surgery (2 way ANOVA
for repeated measures, P > 0.05). Considering all patients studied, there was
an elevation of the proportional expression of CD69 and CD25 in T (CD3+)
and B (CD19+) lymphocytes. In T lymphocytes, the higher proportional me-
dian value (f SE) of CD69 was observed 6 hours after completion of anasto-
mosis (+75 f 476%), and CD25 had a more gradual elevation, with its peak
median value (+48 ± 24%) occurring 24 hours after revascularization. In B-
lymphocytes, CD69 peak median value (+104 ± 269%) occurred also 6 hours
after the end of anastomosis. CD25 had its peak median value (+150 ± 773%)
12 hours after revascularization and its last measured value was elevated. The
expression of CD 26 in T lymphocytes had an apparent decrease in propor-
tional median values (-42 ± 32%) 12 hours after end of anastomosis.
Conclusions: 1) Compared to on-pump cardiopulmonary bypass, off-pump
surgery does not reduce lymphocyte activation. 2) Coronary bypass surgery
results in early activation of lymphocytes, with increased expression of CD69
and CD25 on T (CD3+) and B (CD19+) peripheral blood cells. The early eleva-
tion of CD69, and late elevation of CD25, may indicate two parts of a sequence
of lymphocyte activation. (Supported by FAPERGS)

P2901 Complete arterial coronary revascularization avoiding
median sternotomy for diabetics

V. Gulielmos', R. Cichon', U. Kappert', J. Schneider', J. Nicolai 2 . ( Heart
Center Dresden, Dept. of Thoracic and CV Surgery, Dresden, Germany;
2Heart Center Dresden, Dept. of Anesthesiology, Dresden, Germany

Introduction: The use of both internal mammary arteries (BIMA) in coronary
artery bypass grafting (CABG) is proposed for better graft patency, but is re-
lated to increased sternal wound complications. Up to now minimally invasive
techniques avoiding sternotomy with BIMA grafting were hardly feasible. The
introduction of a wrist-enhanced robotic system enables harvesting of BIMA
without sternotomy via three one cm stab wounds. A small left lateral chest in-
cision allows complete arterial revaScularization using regular cardiopulmonary
bypass.
Methods: Fifty patients (37 male, 13 female, aged 65 ± 8.5 years, LVEF 67
± 10.7%) were treated for coronary artery disease. 72% were diabetics. Both
IMAs were harvested via three ports using the da Vinci T surgical robotic sys-
tem. Access to the heart for central aortic cannulation for institution of car-
diopulmonary bypass and for coronary anastomoses was achieved via a 6 to 8
cm left lateral chest incision at the level of the 2nd intercostal space.
Results: In the series one patient died due to pneumonia on postoperative day
16. Conversion rate to median sternotomy was 4%. Duration of surgery was
237.5 ± 74.5 min, ICU stay was 22 ± 19.1 hrs, ventilation time 4.3 ± 10.9 hrs,
and total hospital stay 7 ± 1 days, respectively. Grafts per patient was 2.1.
Conclusion: Total arterial revascularization using BIMA grafting was applied in
72.9%. There were neither sternal instabilities nor deep wound infections.
This minimally invasive approach allows total endoscopic BIMA harvesting us-
ing three one cm ports only. Via a small left lateral chest incision the use of
BIMA for CABG is possible. Risk of developing sternal wound complications in
diabetics is decreased.
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P2902 Coronary bypass grafting combined with mitral valve
anuloplasty in severe ischaemic dilated
cardiomyopathy

D. Tsialtas' , M. Mariani 1 , C. Reverberi 1 , D. Albertini 1 , R. bolognesi 2 ,
C. Beghi', C. Manca 2 , T. Gherli 1 . ' University di Parma, Cattedra di
Cardiochirurgia, Parma, Italy; 2clinica medica generale, cardiologia, parma,
Italy

Mitral valve surgery combined with bypass grafting in patients with severe di-
lated ischemic cardiomyopathy (SDIC) is a timely matter. Mitral valve replace-
ment combined with coronary bypass is still associated with high hospital or
surgical mortality. Coronary bypass alone seems to be useful when mitral re-
gurgitation is moderate; mitral valve anuloplasty in association with surgical
coronary revascularization appears to be promising safe procedure for contain-
ing severe mitral insufficiency.
Thus, we have evaluated at six months the influence of surgical myocar-
dial revascularization plus mitral valve anuloplasty on clinical and echocardio-
graphic parameters of left ventricular function in patients with SDIC and severe
mitral incompetence. Fifteen patients (group A) aged 68±4 years, with SDIC (at
angiography left ventricular ejection fraction (LVEF) = 26.4±5.3%) and severe
mitral regurgitation (ERO > 0.2 cm2 ) were submitted to coronary bypass and
mitral valve repair with Cosgrove ring; 13 patients (group B) aged 64±8 years
with SDIC (at angiography LVEF = 27:8±5.3) and mild or moderate mitral in-
competence served as control group. Before and six months after operation
both groups underwent an echo-Doppler evaluation of left ventricular function
parameters.
Operating risk (Euroscore), extracorporeal circulation time and aortic clamping
time were significantly higher in group A than in group B (6.5±1.5 vs 3.3±1.6
p < 0.001, 144±43 vs 103±50 min p < 0.005 and 96±20 vs 53±23 min p <
0.001 respectively).
Hospital and perioperative mortality were absent, whereas at 6 months they
were 6% in both groups; LVEF increased in both group A (from 31±6 to 42±7%
p < 0.001) and group B (from 32±7 to 44±7 p < 0.001); end-systolic volume
and wall motion score index significantly and similarly decreased in both groups
(group A: from 139±60 to 121±67 ml p < 0.05 and from 1.9±0.4 to 1.5±0.4
p < 0.01; group B: from 122±48 to 96±35 ml p < 0.05 and from 2.2±0.3 to
1.5±0.4 p < 0.01, respectively). Both groups showed a significant and similar
increase in peak E velocity and peak E/A velocity ratio.
It is noteworthy that patients with SDIC, who are at very high surgical risk,
showed low mortality at 6 months; in addition in these patients mitral valve
anuloplasty did not produce a further increase in hospital, surgical or late mor-
tality. Finally a significant improvement of left ventricular systolic and diastolic
function was observed in all patients treated with coronary bypass alone or in
combination with mitral valve anuloplasty.

P2903 Up to six years performance of in vitro seeded
vascular endothelial cells onto small diameter
vascular grafts in coronary bypass surgery

W. Konertz 1 , P.M. Dohmen 1 , C.H. Koch 1 , W. Rutsch 2 . 1 Charite Hospital,
Humboldt University, Cardiovascular Surgery, Berlin, Germany; 2 Charite
Hospital, Humboldt University, Cardiology, Berlin, Germany

Objective: Each year more than 300.000 coronary bypass operations are per-
formed worldwide. As the number of patients with re-operations and insufficient
bypass material is increasing, several alternatives to autologous material are
under investigation. This feasibility study was performed to investigate the com-
bination of small-diameter polytetrafluorethylene (PTFE) grafts seeded with vi-
able autologous vascular endothelial cells (AVEC) to use in coronary bypass
surgery.
Methods: Between September 1995 and December 1998 fourteen patients
(median age 71 years, range 61-79 years) received 21 AVEC seeded small-
diameter PTFE grafts. Forty-three percent of the performed implantations were
reoperations, including one aortic valve replacement. The AVEC were har-
vested from a patient's forearm vein. At the cell culture laboratory, the endothe-
lial cells were isolated, expanded and characterized until a sufficient number
of cells were available. The in vitro seeded grafts were conditioned for 7 days
prior to the implantation.
Results: Cumalative total data collected represents 58 patients years and was
100% completed. The seeded AVEC density was 105.000 cells/cm2 with a cell
viability of 95.5%. The patency rate at up to 73 months was 81 % confirmed by
angiography. Angioscopy and intravascular ultrsonography showed no athero-
mas or stenosis in 17 out of 21 grafts. Two asymptomatic occlusions were ver-
ified at 20 and 66 months post-operatively and two symptomatic occlusions
were seen immediately after operation and at 34 months postoperative.
Conclusions: AVEC seeding seems to increase the patency rate of small cal-
iber PTFE grafts.

P2904 Clinical evaluation of a new decellularized pulmonary
homograft

M. Bechtel 1 , C. Schmidtke 1 , M. Mueller-Steinhardt 2 , C. Bartels 1 , U. Stierle 1 ,
H. H. Sievers 1 . ' University of Luebeck, Cardiac Surgery, Luebeck, Germany;
2 Institute of Immunology, University of Luebeck, Luebeck, Germany

Objective: Homograft valve implantation induces a potentially detrimental
immunological response. Theoretically, any such response may be aborted
by tissue-engineering. A novel cryopreserved decellularized homograft valve
[Synergraft] offers the unique opportunity to gain new insight into the im-
munology of homograft implantation and its significance for valve function.
Methods: 14 patients (10 male, 4 female; 41.5 ± 10.9 years) were operated
upon. Implantation of the pulmary Synergraft (mean diameter 25.3 ± 1.3 mm)
was performed as part of a Ross-procedure in 11 patients. Postoperatively,
echocardiography and anti-human-leucocyte-antigen [HLA] class I antibody de-
termination were performed 1, 3, and 6 months postoperatively. The results
were compared to those in our Ross-operation database.
Results: During follow-up, no patient became positive for anti-HLA antibodies.
In contrast, 73% of patients receiving conventional cryopreserved pulmonary
homografts are positive for anti-HLA antibodies 6 months postoperatively.
The Synergraft showed good hemodynamic performance: the pressure gradi-
ents were low and increased only slightly and non-significantly during follow-up
(Dpmean: 3.6 ± 1.6 to 5.2 ± 2.5 mmHg; p=.26). Correspondingly, the effective
valve orifice area [EOA] indexed for body-surface area showed only a small,
non-significant decrease (1.46 ± 0.30 to 1.30 ± 0.26 cm 2 /m2 ; p=.30).
Patients receiving a conventional cryopreserved homograft usually show a
moderate, increase of the pressure gradients during the first 6 months post-
operatively (2.8 ± 1.8 to 5.9 ± 3.1 mmHg; p=.05) corresponding to significant
decreases of the EOA.
Conclusions: Implantation of a decellularized, cryopreserved pulmonary ho-
mograft appears to be associated with significantly less immunization of the re-
cipient. The short-term hemodynamic performance of the Synergraft is promis-
ing. Due to the small patient number and the short follow-up period, it cannot
be determined whether the hemodynamic performance of the Synergraft differs
from that of conventional cryopreserved homografts.

P2905 Early clinical results of RVOT reconstruction with a
tissue engineered pulmonary valve; report of seven
consecutive patients

P.M. Dohmen 1 , H. Hotz 1 , A. Lembcke 2 , D. Kivelitz 2 , W. Konertzl.'Charite
Hospital, Humboldt University, Cardiovascular Surgery, Berlin, Germany;
2 Charite Hospital, Humboldt University, Radiology, Berlin, Germany

Objective: Biological and mechanical prostheses for aortic valve replacement
have important limitations due to limited durability or thromboembolism and
hemorrhage. Viable pulmonary autografts showed that these disadvantages
could be overcome. However, the right ventricular outflow (RVOT) tract has to
be reconstructed. The aim of the study was to demonstrate for this purpose
the safety and feasibility of viable tissue engineered heart valves, seeded with
autologous vascular endothelial cells.
Methods: Since April 20, 2000 seven consecutive patients underwent pul-
monary valve replacement with a tissue engineered pulmonary valve. A piece
of vein was harvested and endothelial cells were isolated, expanded and char-
acterized. After sufficient numbers of viable vascular endothelial cells were
available pulmonary allografts were decellularized and seeded with endothelial
cells in a bioreactor. Sterility of the heart valves were proved before implantation
into the RVOT. Follow-up was performed by clinical evaluation, transthoracic
echocardiography (TTE), magnetic resonance imaging (MRI) and multi-slice
computed tomography (MS-CT).
Results: Patients age ranged from 28 - 55 years, median 46 years. All patients
were male and survived the operation. Preoperative NYHA classification im-
proved in all patients. TTE evaluation of the neo-aortic and tissue engineered
heart valve are summarized in the table. MRI showed improvement of the LV-
function without RV-functional changes. The leaflets of this tissue engineered
valve looked smooth and pliable without functional valve regurgitation. MS-CT
showed no calcification up to 1.8 years of follow-up.

discharge (n=7) 3 months (n=7) 6 months (n=6) 1 year (n=6)

TE heart valve
MPG (mm Hg) 1.94±0.69 1.66 ± 0.59 1.52 ± 0.41 2.00 ± 0.57
flow velocity (m/s) 0.77 ± 0.16 0.71 ± 0.16 0.59 ± 0.04 0.71 ± 0.08
regurgitation (trivial) none one one one

MPG = mean pressure gradient

Conclusions: Tissue engineered heart valves seeded with autologous cells
showed excellent performance during short term follow-up. As these viable
heart valves showed no structural degeneration and are living structures, they
might have potential for growth, repair and remodeling. Thus, they may obviate
the need for reoperation.
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P2906 Early mitral ring annulolasty does not alter
postinfarction ventricular remodelling in chronic
ischaemic mitral regurgitation

T.S. Guy, S.L. Moainie, J.H. Gorman III, R.C. Gorman. University of
Pennsylvania, Division of Cardiothoracic Surgery, Philadelphia, United States
of America

Introduction: The contribution of progressive ischemic mitral regurgitation to
post-infarction left ventricular remodeling and heart failure is not well estab-
lished.
Methods: Prior to producing a posterolateral infarction known to cause chronic
mitral regurgitation in sheep, we performed mitral ring annuloplasty (Carpentier-
Edwards PhysioTM) in one group (n=6) and compared them to a control group
(n=6) with no annuloplasty. Both underwent an infarction of 24% of the LV mass
localized to the posterolateral wall including the entire posterior papillary mus-
cle. In both groups, transdiaphragmatic echocardiograms were obtained pre-
infarction, 30 minutes post-infarction, and at 2, 5, and 8 weeks post-infarction
to assess for MR and LV geometry and function. MR was graded on a scale of
1+ to 4+.
Results: Echocardiography confirmed that all infarcts were of similar size and
location. Control group animals developed significant MR by 8 weeks. Annu-
loplasty group animals did not develop significant MR. The control and annu-
loplasty groups both experienced massive LV dilation at 8 weeks as demon-
strated by large increases in end-systolic volume (ESV) and end-diastolic vol-
ume (EDV). LV ejection fraction (EF) decreased in both groups. LV end-diastolic
pressure (LVEDP) rose similarly in both groups.

Time R (grade) ESV (cc) EDV (cc) EF (%) LVEDP (mmHg)

Control	 Preinfarct 0.6 (±0.6) 37(±11) 61(±12) 38(±7) 0.9(±1.2)
8 weeks postinfarct 3.4 (±0.5) 76 (±12) 1121±15) 32 (±6) 5.1 (10.9)

Ring	 Preinfarct 0.6 (±0.5) 381±4) 69 (112) 381±7) 0.4 (±0.6)
weeks postinfarct 0.6 (±0.5) 78 (±4) 113 (±15) 25 (±4) 5 (±1)

Conclusions: In an ovine model of chronic ischemic mitral regurgitation, ven-
tricular dilatation and dysfunction is not altered by early mitral ring annuloplasty.

P2908 Cryopreservation reduces antigenicity in allografts

N. Solanes, M. Rigol, J.M. Marimon, E. Khabiri, E. Agusti, M. Roque,
F. Perez-Villa, M. Heras. Hospital Clinic, Barcelona, Spain

Background: There is a need for arterial grafts in coronary surgery, but donor
fresh arterial grafts are useless because rejection. Cryopreservation is use-
ful for banking purposes and may limit vascular damage. Thus, we evaluated
the response of cryopreserved (Cryop) small (mean diametre = 3mm) arterial
allografts (AL) after its implantation in a pig model.
Methods: Two femoral grafts were implanted. Group 1: a fresh autograft (AU)
and a fresh AL (n=5). Group 2: a Cryop AU and a Cryop AL (n=5). Group 3:
a fresh AL and a Cryop AL (n=5). All animals received Aspirin 500mg/day for
three months and cyclosporine A (cyclo) 15-20mgr/Kg/day was given to those
in group 3. Then, the animals were euthanized and the implanted grafts were
harvested and fixed in formaldehyde. Cross-sections were obtained from the
centre of the graft, stained with H-E and orceine for morphometric analyses
and immunostained with anti-CD3 antibody to detect T lymphocytes and anti-
MAC387 antibody to detect macrophages.
Results: see table. In the ocluded grafts an organized thrombus was observed
in the lumen. Infiltration was observed in all AL and absent in all AU. In group
3, Cryop AL had less infiltration than the fresh AL.

Patency	 Luminal stenosis 	 CD3+MAC387

Fresh AU 5/5 (100%) 17±15%	 -
Fresh AL 0/5 (0%) Occluded	 Occluded
CryopAU 4/4(100%) 35±17.6%	 -
Cryop AL 2/5 (40%) 38.4±29%	 +
Fresh AL (cyclo) 4/5(80%) 22.2±13.1%	 ++
Cryop AL (cyclo) 5/5 (100%) 61.7±33.4%	 +

Conclusions: Cryopreservation increases vascular patency and reduces anti-
genicity of AL, independently of the presence of intimal hyperplasia and im-
munosupressive therapy.

CARDIOVASCULAR DISEASE IN WOMEN

P2907 Long-term follow-up 12 months after implantation of a
biodegradable iron-zinc hybrid coil into the
subclavian artery of New Zealand White Rabbits

M. Peuster, K. Seidler, M. Ehlerding, C. Fink, C. von Schnakenburg. University
of Goettingen, Pediatric Cardiology, Goettingen, Germany

Objective: We conducted this study to evaluate the safety of the prototype of
a biodegradable iron/zinc hybrid coil in a rabbit model. The primary objective of
the study was to assess local and systemic toxicity. Secondary study objective
was to analyze the primary and secondary occlusion rate of the novel coil.
Methods: 30 New Zealand White rabbits with a mean weight of 4,2 kg were se-
dated using midazolam and propofol. After intubation, anaesthesia was main-
tained with isofluorane. A femoral arterial cutdown was performed and the
anatomy of the left and right subclavian artery was documented with selective
angiographies. The implantation site was chosen distally to collateral vessels
to prevent ischemia of the upper extremity. In 15 rabbits conventional MWCE
coils (Cook, Bjaeverskov, Denmark) were implanted, 15 rabbits were received
one to four hybrid iron/zinc coils. Residual patency of the vessel was docu-
mented by selective angiography. The femoral artery was ligated and the skin
closed. Blood samples were drawn before and 3,6 and 12 months after the
implantation. The rabbits were followed for 3 (n=9), 6 (n=9) and 12 months
(n=9). Results: The primary occlusion rate was 100% for the MWCE coils,
and 47% for the Fe/Zn hybrid coils. 1 rabbit in the MWCE group died due to
pneumonia, 1 rabbit in the hybrid coil group died early postoperatively due to
peritonitis, another rabbit of the hybrid coil group was sacrificed prematurely
due to progressive palsy of the upper extremity. There was patency of the coil-
laden subclavian artery at follow-up angiography in 1/ 14 rabbits of the MWCE
coils and in 5/13 rabbits of the hybrid coil group. The mean serum levels for
Fe were 31,39 µmol (Zn 49,18 µmol/I) prior to implantation and 31,35 µmol/I
(Zn 46,20 µmol/I) at the last follow-up in the hybrid coil group. In the MWCE
group the mean serum levels for Fe were 31,12 µmol (Zn 46,17 µmol/I) prior to
implantation and 25,94 µmol/I (Zn 38,03 µmol/I) at the last follow-up. No local
toxicity was encountered on histopathologic cutting-grinding specimens of the
coiled subclavian artery. No excessive inflammatory response to the coil was
observed. Examination of the heart, lung, liver, spleen, ovaries and kidneys
showed no macroscopic or histopathologic signs of systemic toxicity neither in
the hybrid coil nor in the MWCE group. Conclusion: Degradable Fe/Zn hybrid
coils show no local or systemic toxicity 3 to 12 months after implantation into
the subclavian artery of New Zealand White rabbits. Implantation of Fe/ Zn coils
does not result in elevated serum iron or zinc levels.

P2909 Low serum levels of sex hormone binding globulin
are associated with coronary heart disease in
postmenopausal women

H. Reinecke 1 , J. Bogdanski 1 , A. Woltering 2 , G. Assmann 3 , A. von
Eckardstein 3 . f Universitatsklinikum Munster, Medizinische Klinik and Poliklinik
C, Munster, Germany; 2MOnster, Germany; 3 lnst. f. Klinische
Chemie-Zentrallabor, Universitatsklinikum Miinster, Munster, Germany

Hyperandrogenemia and low levels of sex hormone binding globulin (SHBG)
are frequently found in women with metabolic syndrome which is character-
ized by low HDL cholesterol (C), hypertriglyceridemia, hyperinsulinemia, and
obesity. The contribution of these various factors to coronary heart disease
(CHD) is controversial. In a prospective study, coronary angiograms of 87 con-
secutive postmenopausal women were evaluated using two semiquantitative
score systems to estimate the extent of focal and diffuse vessel wall alter-
ations. Fasting sera were analysed for levels of glucose, lipids, insulin, dehy-
droepiandrosterone sulfate, testosletone, and sex hormone binding globulin
(SHBG). Obesity was assessed by body mass index, skinfold thickness and
body impedance measurement. After adjustment for age, 55 women with CHD
differed significantly from 32 women without CHD by higher levels of LDL-C
(159±51 vs. 132±39 mg/dl, p=0.01 1), apo(lipoprotein) B (121±33 vs. 102±29
mg/dI, p=0.005), triglycerides (115 vs. 91 mg/dl, p=0.02), and basal insulin (7.5
vs. 4.6 mU/I, p=0.016) as well as by lower levels of HDL-C (59.9±18.0 vs.
69.0±17.1 mg/dl, p=0.02), and SHBG (44.6 vs. 68.1 nmol/l, p=0.003). Multi-
variate analysis by logistic regression identified age (OR 1.22, 95% Cl 1.09 to
1.37), smoking (OR 11.46, 95% CI 2.56 to 51.39), SHBG (OR 0.98, 95% CI
0.96 to 0.99), and apo B (OR 1.02, 95% Cl 1.01 to 1.04) to be independently
associated with the presence of CHD. The relative risk for CHD with these fac-
tors is shown in the figure, demonstrating the highest risk for smoking patients
with low levels of SHBG. For the first time, low plasma levels of SHBG were
found to be associated with coronary heart disease in women independently of
insulin, obesity markers, and dyslipidemia.

Cwr.=mtx v Jvy#r s c7 w. tor &t±°J I" !hw m t 	 n^4tt
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P2910 Prothrombotic mutations are associated with
increased cardiovascular events in postmenopausal
women receiving hormone replacement therapy

F. Dragoni, C. Vitale, A. Silvestri, C. Castiglioni, F Frasca, D. Onorati, M. Fini,
G.M.C. Rosano. San Raffaele, Internal Medicine, Roma, Italy

Recent studies have suggested that hormone replacement therapy (HRT)
in postmenopausal women (PMW) may be associated with an initial in-
creased cardiovascular risk. Recent reports suggest that the prothrombin vari-
ant 20210G to A is associated with an increased risk of events in hyperten-
sive PMW with a previous myocardial infarction. To this end 50 PMW with
documented vascular event underwent prospective evaluation of antithrombin
III, protein C, free and total protein S, activated protein C resistance, fibrino-
gen, factor VII:C and homocysteine levels. In all the presence of antiphospho-
lipid antibodies was investigated by kaolin clotting time (KCT), diluted Russel's
viper venom time (DRVVT) and by measurement of anticardiolipin antibodies
IgG and IgM (ACA-G and ACA-M). Prevalence of factor V Leiden, prothrom-
bin variant G20210A and homozygosity for thermolabile variant C677T of the
metilenetetrahydrofolate reductase (MTHFR) were evaluated and compared
with those of 50 normal matched controls.
Antithrombin III and protein C were normal in all cases. One patient (2%)
showed free protein S deficiency and 3 patients (6%) had activated protein
C resistance. Homocysteine levels above 15 µmol/L were found in 3 patients
(6%). Antiphospholipids antibodies were found in 35 patients (70%). Among
women receiving HRT 87% had combined inherited and acquired prothrom-
botic factors (OR = 37.3, 95% CI = 8.5-564.3) while no combined prothrombotic
factors were found in control PMW receiving HRT.
In conclusion vascular events in women receiving HRT are associated with
a high prevalence of combined inherited and acquired prothrombotic factors.
Therefore screening for prothrombotic factors may be of help in identify those
women at increased risk for cardiovascular events with HRT.

P2911 Myocardial blood flow and flow reserve in response
to hormone replacement therapy in postmenopausal
women with risk factors for coronary disease

C. Duvernoy 1 , J. Martin', K. Briesmiester 1 , A. Bargardi 2 , O. Muzik 3 ,

L. Mosca 4 . t University of Michigan, Division of Cardiology, Ann Arbor,
Michigan, United States of America; I Veterans Affairs Medical Center,
Cardiology Section, Ann Arbor, Michigan, United States of America; 3 Wayne
State University PET Center, Nuclear Medicine, Detroit, Michigan, United
States of America; 4 Columbia University, Preventive Cardiology, New York,
New York, United States of America

Estrogen restores endothelium-dependent vasodilation in response to acetyl-
choline in postmenopausal women, and has a direct, endothelium-independent
vasodilatory effect on coronaries. Short-term cyclical hormone replacement
therapy (HRT) does not affect maximal myocardial blood flow (MBF) as mea-
sured by positron emission tomography (PET). We studied the effects of com-
bined continuous HRT on endothelium-dependent and -independent MBF and
myocardial flow reserve (MFR) in postmenopausal women with risk factors for
coronary heart disease (CHD).
Methods: We performed dynamic N-13 ammonia PET in 12 postmenopausal
women (60±6yrs) to measure MBF and MFR in a 7-month placebo-
controlled crossover trial of continuous conjugated equine estrogen (CEE,
0.625 mg/d)/cyclical micronized progesterone (MP, 200 mg/d on days 1-12). All
subjects had elevated total and LDL cholesterol levels, and at least one addi-
tional CHD risk factor. All had negative dobutamine echocardiograms. MBF was
measured using a 3-compartment model at rest, after sympathetic stimulation
with the cold-pressor-test (CPT), and after intravenous adenosine (aden) infu-
sion, in order to determine baseline, endothelium-dependent, and endothelium-
independent flow, respectively. MFR was measured as the ratio between MBF
aden to MBF rest. MBF and MBF normalized to the pressure rate product (PRP)
were analyzed. Subjects took HRT and placebo for 3 months each, with a 1-
month washout separating phases.
Results: There was no significant difference in overall resting MBF, CPT MBF,
aden MBF, or MFR between the baseline values, placebo or HRT treatment
arms. We found no significant differences in baseline risk factors, change in risk
factors, or medication profile between HRT responders and nonresponders.

MBF rest Nrm MBF rest MBF CPT Nrm MBF CPT MBF aden MFR

Baseline 1.11±0.34 1.10±0.39 0.97±0.29 0.90±0.31 2.53±0.78 2.46±0.98
Placebo 0.85±0.21 0.92±0.25 0.98±0.26 0.97±0.27 2.19±0.75 2.71±1.28
HRT 1.022±0.28 1.14±0.25 0.99±0.36 0.93±0.27 2.34±0.62 2.51±1.10

MBF in ml/g/min; Nrm, normalized.

Conclusions: In this group of healthy postmenopausal women at risk for CHD,
HRT does not exert any significant overall effect on endothelium-dependent
coronary vascular reactivity or maximal MBF HRT may not be a successful
strategy to improve endothelial function in the primary prevention of coronary
heart disease.

P2912 Effects of the hormone replacement therapy on
arterial stiffness, blood pressure and
angiotensin-converting enzyme plasma levels in
postmenopausal healthy women

V. Ferrero 1 , M. Feolat, F. Ribichini 1 , A. Deorsola 1 , G. Ugliengot,
E. Principe 2 , P.D. Rattazzi 2 , E. Uslenghi 1 . t Ospedale S. Croce, Cardiology
Dept., Cuneo, Italy; 2Ospedale S. Croce, Ginecology, Cuneo, Italy

In postmenopausal women the incidence of coronary events is increased. The
cardioprotective effects of hormone replacement therapy (HRT), observed in
primary prevention trials, may in part be due to the effects of estrogens on
arterial wall stiffness. Angiotensin-I Converting Enzyme (ACE) is involved in
the regulation of vascular tone. It has been suggested that the effects of ACE
could be enhaned after the menopausal estrogen's drop.
Methods and Results: Between April 1999 and April 2001, 53 post-
menopausal healthy women started HRT under the advice of the gynecolo-
gist. At baseline ACE plasma level, Pulse Wave Velocity (PWV) of the carotid-
femoral segment and 24-hour ambulatory blood pressure monitoring (ABPM)
were assessed. The same determinations were obtained after 6 months of
HRT. The results obtained at baseline were: age: 53±4, range 44-61 years;
basal ACE level: 28±17, range 3-74 U/L; basal PWV: 10,5±3, range 6-15;
and 24-hour ABPM: mean systolic 118±7, mean diastolic 74±6 mmHg. No
correlation was found between basal ACE level and basal PWV (r=0.06) or
basal ABPM (systolic r=0.1, diastolic r=0.2). Arterial stiffness increased with
age (r=0.1), although not significantly (p=0.3).
Six-months follow-up was obtained in 38/53 treated women. No differences
were observed between the basal and the follow-up paired data as to: PWV
(10,49±2 vs 10,42±2; p=0.8), mean systolic pressure (120±8 vs 121±7;
p=0.9) and mean diastolic pressure (78±7 vs 76±7; p=0,7). However, HRT
caused a significant reduction of the basal plasma ACE level (28,2±18 vs
19,1±16; p=0.03). To determine whether this ACE-lowering effect of HRT was
conditioned by the ACE-gene insertion/deletion (I/D)polymorphism, blood sam-
ples from all subjects underwent I/D genotyping by PCR technique. The basal
plasma levels of ACE were similarly reduced by HRT independently of the I/D
genotypes.
Conclusion Arterial distensibility and blood pressure were not modified by the
first six months of HRT, but plasma ACE levels were significantly reduced in
this population of healthy women. This indirect intervention on plasma ACE
level may be involved in the long-term effect of HRT.

P2913 Postprandial hyperinsulinemia and coronary artery
disease among nondiabetic women with metabolic
syndrome: a case-control study

M. Baltali 1 , H.T. Kiziltan 2 , M.E. Korkmaz 3 , S. Topcu 1 , B. Ozin 3 ,

H. Miiderrisoglu 3 .'Baskent University, CARDIOLOGY, Adana, Turkey;
2Baskent University, Cardiovascular Surgery, Adana, Turkey; 3Baskent
University, Cardiology, Ankara, Turkey

Metabolic syndrome is a typical basis for vascular disease in women. The asso-
ciation between metabolic syndrome and coronary artery disease is complex,
and pathways by which the insulin resistant state adversely affects the risk
for developing coronary artery disease needs to be elucidated. We planned a
case-control study to assess the relation of fasting glucose, fasting insulin, post-
prandial glucose and postprandial insulin levels with coronary artery disease in
nondiabetic women with metabolic syndrome as defined in the National Choles-
terol Education Programme Adult Treatment Panel III (ATP III) guidelines.
Among 620 consecutive nondiabetic women screened, 38 with coronary artery
disease and metabolic syndrome (42-77 years, mean age 60,6 ± 7) made
up the study cohort (group I). Thirty eight age-matched, nondiabetic women
with metabolic syndrome but without coronary artery disease (group II), and 38
healthy, age-matched women served as controls (group III, real control group).
Demographics, waist circumference, lipids, fasting glucose, postprandial glu-
cose, fasting and postprandial insulin levels were compared among the groups.
No differences were identified in terms of prevalences of risk factors between
group I and group II. Women with coronary artery disease had higher post-
prandial insulin level than the women in group II and group III. In reverse step-
wise logistic regression analysis postprandial hyperinsulinemia was found to
be the single independent determinant for coronary artery disease for women
with metabolic syndrome (p=0.02, regression coefficient (RC) per increase by 1
µlU/ml= 1.01, 95% confidence intervall (Cl) 1.002 — 1.02 for group I and group
II; p<0.0001, RC per increase by 1 RIU/ml= 1.04, 95% Cl 1.02-1.06 for group
and group III, respectively).
Our data demonstrate that postprandial hyperinsulinemia is independently as-
sociated with coronary artery disease, irrespective of fasting glucose, postpran-
dial glucose, and fasting insulin levels in nondiabetic women with metabolic
syndrome.
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P2914 Conjugated estrogen administration improves
common carotid artery elastic properties in
normotensive postmenopausal women

I. Kallikazaros, C. Tsioufis, P. Zambaras, D. Tousoulis, C. Stefanadis,
P. Toutouzas. Hippokration Hospital, State and Athens University Cardiology,
Athens, Greece

Improvement in large arteries mechanics may be one of the mechanisms by
which estrogen replacement therapy may protect women against cardiovascu-
lar disease.
Methods: Towards this end, we investigate the acute effect of conjugated es-
trogen on the common carotid artery (CCA) elastic properties in 20 normoten-
sive healthy postmenopausal women (age 54±3 years) at baseline and at 20
mins after the intravenous administration of 1.25 mg conjugated estrogen. CCA
distensibility was derived by combination of surface ultrasonographic data and
simultaneous blood pressure measurements at the brachial artery. The carotid
pulsatility index, a measure of brain impedance, was determined electronically
by tracing the CCA doppler waveform.
Results: At baseline, CCA distensibility had a negative correlation with both
patients' age and time since menopause (r=-0.57 and r=-0.48, p<0.05 for both
cases). After estrogen administration, estradiol and estrone plasma levels were
restored to the range of usual premenopausal values. Estrogen induced a sig-
nificant increase in CCA distensibility by 0.92±0.005 dyne-1 cm 2 10-6 (from
2.03 to 2.95 dyne-1 cm2 10-6 ) and a significant reduction in CCA pulsatility
index by 0.24±0.06(from 2.17 to 1.93)(p<0.001 for both cases). The improve-
ment of CCA distensibility had a negative correlation with both patients' age
and time since menopause(r=-0.46 and r=-0.44, respectively, p<0.05 for both
cases).
Conclusions: Acute conjugated estrogen administration induced an improve-
ment in CCA elasticity and a reduction in brain impedance in normotensive
postmenopausal women. As the womens' age and the time since menopause
increased, the improvement in carotid distensibility decreased in such selected
subjects.

P2915 The effects of raloxifene and simvastatin on plasma
lipids and endothelium

E. Sbarouni, P. Flevari, C. Kroupis, Z.S. Kyriakides, A. Koniavitou,
D.T.H. Kremastinos. Onassis Cardiac Surgery Center, B' Cardiology, Athens,
Greece

Raloxifene is a selective estrogen receptor modulator and an attractive alterna-
tive to estrogen replacement as it obviates the need for a progestin and does
not increase C-reactive protein levels. Statin therapy is the gold standard in the
management of hypercholesterolemia.
Methods: We treated 12 postmenopausal women with hypercholesterolemia
and coronary artery disease with raloxifene 60 mg/day and simvastatin 20
mg/day in a randomized, double-blind, crossover study. Plasma lipids and cel-
lular adhesion molecules were evaluated and peripheral blood flow studies with
venous occlusion plethysmography were performed.
Results: Both simvastatin and raloxifene significantly reduced total and LDL
cholesterol compared to baseline values (p<0.05) but simvastatin was more
effective than raloxifene (p<0.005). None of the treatments had any significant
effect on HDL cholesterol and triglyceride levels. Only raloxifene significantly
reduced Lp(a) and ICAM-1 and VCAM-1 plasma levels compared to base-
line (p=0.019, p<0.0001 and p=0.003, respectively). Hyperemic blood flow re-
sponse on raloxifene was significantly higher compared to baseline (p<0.05),
whereas no significant change was noted on simvastatin. Endothelium inde-
pendent blood flow induced by nitroglycerine was not influenced by either active
treatment.

Baseline Simvastatin Raloxifene

TC (mg/dl) 267±14 176±10*# 231±12*
LDL (mg/dl) 188±12 102±6*# 153±12*
Lp(a)(mg/dl) 35+32 35±10 26±8*
ICAM-1(pg/ml) 175+10 177±11 146±9*
VCAM-1 (pg/ml)	 553±53	 543±72	 410±33*

mean±SE, *p<0.05 vs baseline, #p<0.005 vs raloxifene

Conclusion: Raloxifene administration is associated with lower ICAM-1 and
VCAM-1 plasma levels as well as lower Lp(a) levels compared to simvastatin
although the latter is more powerful in total and LDL cholesterol reduction. In
addition, raloxifene enhances endothelium dependent dilation in the forearm
circulation whereas simvastatin does not. Whether these favourable effects of
raloxifene on intermediate biologic variables translate into improved clinical out-
come, will only be determined when long-term studies are completed.

P2916 Differential effects of gender on large artery elasticity.
A study in male to female transsexuals

C. Tsioufis, K. Tzioumis, P. Papageorgaki, M. Toutouza, M. Vitalis,
C. Stefanadis, I. Kallikazaros, P. Toutouzas. Hippokration, University of
Athens, Department of Cardiology, Melissia, Greece

Large artery stiffness has been recognized as an independent predictor for
cardiovascular events. However, there are not enough data regarding the me-
chanical behavior of large arteries in relation to gender and particularly to male
to female transsexuals.
Methods: Towards this end, we evaluated aortic and carotid elastic properties
in 13 male to female transsexuals (age 44±9 years, 18±11 years after surgery)
and we compared these findings with those observed in age-matched 10 pre-
menopausal women and 10 men. Aortic and common carotid artery function
indices were derived by combination of surface ultrasonographic data and si-
multaneous blood pressure measurements at the brachial arm. All included
subjects had a negative glucose intolerance test.
Results: The three groups of men, women and male to female transsexuals
were matched for age (44 vs 42 vs 43 years, respectively) body mass index
(25 vs 23 vs 24 Kgr/m2 , respectively), smoking status (current smokers 45%
vs 42% vs 48%, respectively), total cholesterol plasma levels (232 vs 229 vs
218 mg/dl, respectively) and office blood pressure (115/75 vs 110/75 vs 115/73
mmHg, respectively)(p=NS for all the above cases). Also, these three groups
did not differ regarding the left ventricular echocardiographic data of left ven-
tricular mass (171 vs 142 vs 158 gr, respectively), and relative wall thickness
(0.41 vs 0.42 vs 0.41, respectively)(p=NS for all measurements). In contrast,
both the aortic and common carotid artery distensibility were significantly lower
in men compared to transsexuals (1.6 vs 2.2 dyne-1 cm2 10-6 and 1.1 vs 1.8
dyne-1 cm2 10-6, respectively, p<0.001 for both comparisons) while the aortic
and carotid distensibility did not differ between transsexuals and women (2.2
vs 2.3 dyne-1 cm 2 10-6 and 1.8 vs 1.9 dyne-1 cm2 10-6, respectively, p=NS for
both comparisons)
Conclusion: These results suggest that vascular adaptations in male to female
transsexuals are more closely related to those observed in premenopausal
women than to those in age-matched men.

P2917 Ovariectomy changes cardiac and circulating IGF-1 in
hypertensive Dahl rats

M. Brink 1 , J. Chrast 1 , B. Mottironi 1 , M. Beutler 2 , F Tosi 2 , F Eberli 2 . ± Medical
Research Foundation, Division of Cardiology, Geneva, Switzerland;
2 University Hospital, Swiss Cardiovascular Center Bern, Bern, Switzerland

Background: Multiple epidemiological studies show that heart disease is more
prevalent in men than in age-matched women, and experimental studies sup-
port that 17b-estradiol (E2) has multiple effects on the cardiovascular system.
However, the specific molecular mechanisms that protect women from heart
disease are still poorly understood. In this study we analyzed the role of E2
in the development of cardiac hypertrophy in a rat model of hypertension. E2
modulates insulin-like growth factor-I (IGF-I) activity in various cell types, but
nothing is known about its effects on the IGF-I system in cardiac cells. As IGF-
I is one of the key factors determining cardiac mass, we analyzed changes in
IGF-I and IGF-I receptor (R) mRNA in response to ovariectomy in normotensive
and hypertensive Dahl rats.
Methods and Results: Nine week old Dahl salt-sensitive (S) and salt-resistant
(R) rats were fed a high salt di8t(8% NaCI). After four weeks, systolic blood
pressure was increased significantly in male and female Dahl S but not in Dahl
R rats (127 vs. 190 mm Hg, P<0.001). Male rats had higher circulating and left
ventricular IGF-I levels than age-matched female rats (P<0.01). Hypertensive
Dahl S rats have higher cardiac mass and higher cardiac IGF-I mRNA (P<0.05
for both), but no difference in circulating IGF-I compared to normotensive SR
Dahl rats. Interestingly, ovariectomy abolished the hypertension-induced in-
crease in cardiac IGF-I in females, and at the same time caused a significant
increase in circulating IGF-I.

IOF-I in Dahl S and R after ovariectomy

fem. ov. fem. male

LV IOF-I 2.9±0.3 5.5±0.8 3.4±0.3 3.6±0.1 8.4±1.0 14.7±3.0
LV IGF-IR 3.4±0.5 3.9±0.2 4.5±0.2 4.2±0.3 3.8±0.2 5.1±0.2
plasma IOF-I 674±22 672+28 978±12 1443±120 853±9 884±23

LV=left ventricle, IGF-IR= IGF-I receptor, ov.=ovariectomy, fem.=female, S=salt sensitive, R=
salt resistant

Conclusions: The expression of IGF-I and IGF-IR differs between male and
female. E2 modulates levels of cardiac and circulating IGF-I. These effects may
contribute to gender-specific mechanisms of hypertrophy, leading to differences
in cardiac remodeling.
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P2918 Increased CRP levels in women at increased
cardiovascular risk predict one year events only when
associated with increased interleukin-6 levels

A. Silvestri, C. Vitale, F. Frasca, P. Galetta, C. Castiglioni, D. Onorati, M. Fini,
G.M.C. Rosano. San Raffaele, Internal Medicine, Roma, Italy

Elevated CRP levels suggestive of heightened inflammatory state in vascu-
lar conditions are often associated with elevated Interleukin-6 (IL-6) levels. It
has been suggested that CRP and IL-6 may be a predictors of unfavorable
outcome in postmenopausal women (PMW) receiving hormone replacement
therapy. Because of the possible metabolic effect of HRT on CRP the relative
predictive importance of CRP and IL-6 levels in PMW receiving HRT remains
to be elucidated. To this end we evaluated CRP and IL-6 levels before and after
initiation of HRT and one year follow up in 346 consecutive PMW (mean age
66±9 years) with cardiovascular risk >20 in 10 years receiving HRT for at least
one year.
Overall HRT increased CRP levels by 76% while decreased IL-6 levels by 8%.
During 1 year follow up 1 patient died (non cardiac), and 4 had a major cardio-
vascular event.
PMW with events had elevated CRP levels compared with baseline but within
the mean±1SD compared to levels obtained in all women after initiation of
HRT. IL-6 levels in PMW with events were significantly higher in PMW with
events than in those without events. IL-6 were predictor of future events while
elevated CRP levels were associated with an unfavorable outcome only when
IL-6 levels were also elevated. In a stepwise multivariate analysis IL-6 levels
were a stronger predictor of outcome than CRP. CRP levels were predictors of
future events only after removal of IL-6 levels and presence of cardiovascular
symptoms from the analysis.
In conclusion CRP levels are increased in PMW receiving HRT. Elevated IL-6
levels may identify those PMW at increased one year risk. CRP levels predict
events only when they are coupled with IL-6 levels.

P2919 Does menopausal status alter coronary flow velocity
reserve in women with Syndrome X?

H. Muderrisoglu, A. Yildirir, D. Aslan-Tok, M. Ulucam, M.E. Korkmaz, B. Ozin,
E. Tayfun, V. Simsek. Ankara, Turkey

Aim: Syndrome X term is used to describe the patients with typical anginal
chest pain, ischaemic exercise tests but normal coronary angiograms. Mi-
crovascular dysfunction, measured by reduction in coronary flow velocity re-
serve (CFR), was speculated to be the major underlying cause. Sex predilec-
tion for women, especially around perimenopausal ages, suggests an associ-
ation between hormonal status and Syndrome X. The aim of this study was to
investigate effects of menopause on CFR in women with Syndrome X.
Methods: Women older than 40 years of age with anginal symptoms and pos-
itive exercise test results were evaluated with coronary angiographic examina-
tion and those with normal coronary angiograms were included in the study.
After measuring baseline flow velocity with Doppler flow wire maximum hyper-
emia was induced by 12-18microgr intracoronary adenosine to determine CFR,
defined as the ratio between hyperemic flow velocity/baseline flow velocity in all
three epicardial coronary vessels. Women with uncontrolled hypertension, rest
angina, hepatic/renal insufficiency, rhythm other than sinus or those using hor-
mone replacement therapy were excluded. The lower limit of normal for CFR
was accepted as 2.5.
Results: Thirty-one women with a mean age of 51.6±8.3 years were evalu-
ated for the measurements of CFR. The incidences of CFR<2.5 were 50%
for left anterior descending (LAD), 69% for circumflex (Cx) and 37% for right
coronary artery (RCA) groups. The study population was subdivided into two
depending on the menopausal status. Body mass index, cardiovascular risk
profile and exercise capacity characteristics of postmenopausal (n=19) and
premenopausal (n=12) women were similar (p>0.05). Postmenopausal women
had a significantly higher incidence of angina during exercise tests compared
to premenopausal women (74% vs 25%) (p=0.01). The CFR values for LAD
and Cx arteries were similar in pre-and postmenopausal groups (2.8±0.6 vs
2.2±1.0, p=0.06 for LAD; 2.2±0.6 vs 2.2±0.9, p=0.5 for Cx), whereas CFR
values of the RCA were significantly reduced after menopause (3.2±0.9 vs
2.3±0.5, p=0.001).
Conclusion: Women with syndrome X have an increased incidence of low
CFR values, which are more pronounced after menopause, suggesting a role
for low estrogen levels in the pathogenesis of this syndrome. This reduction in
CFR might have a predilection for the RCA vasculature, the clinical significance
of which needs to be clarified.

P2920 Effects of combined hormone replacement therapy on
various sensitive systemic markers of inflammation
in healthy postmenopausal women

B. Guzic Salobir' , I. Keber' , L. Vrabic 2 , W. Koenig'. t University Clinical
Centre Ljubljana, Dpt. of Angiology, Slovenia, Slovenia; 'Novo Nordisk A/S,
Ljubljana, Slovenia; 3 University of Ulm Medical Centre, Dpt. of Internal
Medicine Il-Cardiolog, Ulm, Germany

Atherosclerosis is a chronic inflammatory disease. Several large epidemiolog-
ical studies suggest a cardioprotective effect of hormone replacement therapy
(HRT) in postmenopausal women which might be attributed to a decrease of
blood lipids, and improvement of endothelial function, the hemostatic balance
and oxidant state. HRT might influence the inflammatory response also. Various
trials have shown an increase in C- reactive protein (CRP) serum concentra-
tions and no significant change or even a decrease in fibrinogen concentrations
after HRT The effects of HRT on cytokines and serum amyloid A (SAA) con-
centration are less well defined.
The aim of the present randomized, placebo-controlled study was to investigate
the effects of continuous, combined hormone replacement therapy (HRT) on
various markers of inflammation in healthy postmenopausal women.
Sixty-one healthy postmenopausal women (mean age 55.2 ± 8.8 years, dura-
tion of menopause 5.8 ± 5.5 years) were randomized to receive a combination
of estradiol (2 mg) and norethisterone acetate (1 mg per day) (n=31) or placebo
(n=30). Concentrations of high sensitivity CRP, SAA, fibrinogen, interleukin-6
and tumor necrosis factor-alpha (TNF-alpha) were determined before, after 3
and after 6 months of treatment with HRT.
We found a significant increase in concentration of CRP after HRT (median
and interquartile range at baseline: 1.12 (0.81-2.06) mg/L; after 3 months 2.64
(1.12-5.06) mg/L and after 6 months 1.95 mg/L (1.34-3.38), all p<0.01 in com-
parison with baseline). There were no significant changes in the placebo group
(1.41 (0.55-2.98) mg/L at baseline, 1.25 (0.66-3.46) mg/L after 3 months and
1.46 (0.54-3.09) mg/L after 6 months). No significant differences were observed
for SAA, fibrinogen, interleukin-6 and TNF- alpha between the two groups dur-
ing the study period.
In conclusion, 6 months of treatment with continuous, combined estradiol
and norethisterone acetate increased CRP concentration without significant
changes in SAA, fibrinogen, IL-6 and TNF-alpha concentrations in healthy,
postmenopausal women. Further studies are needed to explore the clinical rel-
evance of these observations.

P2921 No association between sex hormone levels and
coronary artery disease (CAD) in postmenopausal
women

B. Klein 1 , B R. Winkelmann 1 , R. GOk 1 , R. Winkler', J. Friedrich', W. Marz 2 ,

J. Senges 1 , G. Taubert 1 . t Herzzentrum Ludwigshafen, Cardiology Dpt.,
Ludwigshafen, Germany; 2 Universitatsklinikum Freiburg, Klinische Chemie,
Freiburg, Germany

Background: Sex hormones are discussed to influence cardiovascular dis-
ease. The aim of the study was to investigate sex hormones in postmenopausal
women with angiographically documented CAD.
Methods: 580 postmenopausal women (age > 55 years, FSH > 30 IU/I) sched-
uled for coronary angiography for clinical reasons were enrolled in LURIC, a
prospective cohort study to assess classic and new risk factors for CAD. A
detailed history was taken and fasting blood for hormones was obtained. Sex
hormones and baseline characteristics were studied for a control group (no
stenoses), patients with moderate CAD (stenoses 10-50%) and patients with
stenoses > 50%. Women on hormone replacement therapy and digitalis ther-
apy were excluded.
Results: see table.

Postmenopausal women No CAD, CAD 10-50% stenoses, CAD > 50% stenoses,
n=132 n=115 n=333

age (years) 65 ± 6 68 ± 6 70 ± 7*
smoking 21% 22% 37%*
arterial hypertension 58% 74% 74%*
diabetes 19% 29% 41%*
hypercholesterolemia 48% 63% 77%*
LH(IU/I) 30±13 30±13 28±14
FSH (IUA) 53 ± 23 55 f 21 49 ± 22*
17-beta-estradiol (rig/nil) 33 t 35 30 ± 28 32 ± 25
testosterone (µg/I) 0.9 t 0.9 0.9 ± 1.2 0.8 ± 0.5

p < 0.005

Conclusion: In postmenopausal women there is no association between sex
hormone levels and coronary artery disease. However, the classic risk fac-
tors age, smoking, arterial hypertension, diabetes mellitus and hypercholes-
terolemia are closely associated with presence and extension of CAD.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Lipids (epidemiology)	 565

LIPIDS (EPIDEMIOLOGY)

P2922 Plasma coenzyme 010 (CoQ10) concentrations in
patients with coronary atherosclerosis

A. Sagcan', E. Kylync 2 , D. Kayapinar 3 , H. Kultursay 1 , A. Yalcin 3 . tAtakalp
Heart Hospital, Cardiology, Izmir; 2Dept. of Analytical Chemistry, Izmir 3 Dept
of Biochemistry, Ege University, Fac. of Pharmacy, Izmir, Turkey

Background: CoQ10 (Ubiquinone) is a fat-soluble vitamin-like substance
present in every cell of the body and serves as a coenzyme for several of the
key enzymatic steps in the production of energy within the cell. CoQ10 is an
important mitochondrial electron transfer component and has been postulated
to function as a powerful antioxidant protecting LDL from oxidative damage.
CoQ1 0 as an endogenous antioxidant, packaged into the LDL+VLDL fractions
of cholesterol, has been suggested as an important anti-risk factor for the de-
velopment of atherosclerosis as explained by the oxidative theory. Hence, ben-
eficial effects of supplementation with CoO have been reported.
Aim: The purpose of this study was to assess which ratio is useful for the risk
of atherogenesis in both males and females.
Methods: We performed a case-control study among 30 male and fe-
male patients (mean age:55±9) with angiographically documented coronary
atherosclerosis (stable or un-stable angina pectoris) and 19 controls (mean
age:53±10) free from symptomatic cardiovascular disease and atherosclerotic
plaques. Subjects using HMG-CoA reductase inhibitors were excluded from
the study. CoQ10 was extracted from plasma by using hexane/methanol and
determined by electrochemical method of HPLC.
Plasma CoQ10 concentrations were significantly lower in patients with CAD
than in controls. Also, the LDUCoQ10 ratio was higher in patients with CAD
than control. Results are shown on table.

CoQ10 levels and LDUCoQ10 ratio

Patients Control D

CoOl 0 (micromol/L) 0.82+0.43 2.55+1.49 0.003
LDL/CoQ10 (micromol/ml) 169 55.6 0.001

CoQ10: coenzyme 010, LDL: low density lipoprotein cholesterol.

The positive, significant correlations were found between the total cholesterol/
CoO10 ratio and the HDUCoQ10 ratio (p=0.02, P=0.342, respectively). The
negative correlation was determined between the patients and the controls
for total lipids/CoQ10 ratio, the LDUCoQ10 ratio and the (total cholesterol-
LDL)/HDL ratio (p=-0.31, p=-0.12, P=-0.46, respectively).
Conclusion: We concluded that the lower plasma CoQ concentration and the
proportion of CoQ10 in lipids available is related to risk of atherosclerosis.

P2923 PPARalpha regulates the secretion and size of VLDL
by decreasing the post -ER pre-secretory proteolysis
of apoB-100

D. Linden, K. Lindberg, J. Oscarsson, L. Li, L. Asp, J. Boren, O. Wiklund,
S.-O. Olofsson. Sahlgrenska University Hospital, Wallenberg Laboratory,
Goteborg, Sweden

The atherogenicity of LDL is determined during the assembly of its pre-cursor
VLDL. While large VLDL give rise to small atherogenic LDL with long half life,
small VLDL results in less atherogenic LDL with shorter half life. The perox-
isome proliferator activated receptor alpha (PPARalpha) has a central role in
the lipid metabolism. We have therefore investigate the role of
PPARalpha in the assembly and secretion of apoB containing lipoproteins. The
PPARalpha agonist WY 14,643 induced an increase in the secretion of apoB-
100 but not of apoB-48 in primary rat hepatocytes. The agonist also induced a
substantial decrease in the rate of triglyceride biosynthesis and secretion, and
a shift from large VLDL to more dens particles banding in the LDUIDL density
range. ApoB-48 VLDL disappeared and was replaced by the "HDL like particle".
The PPARalpha agonist increased the co-translational (proteasomal) degrada-
tion of both apoB-100 and apoB-48, most likely by lowering the triglyceride
biosynthesis. However the agonist decreased the post-ER pre-secretory prote-
olysis (PERPP) of apoB-100 but not of apoB-48. These results indicate that the
increased secretion of apoB-100 was due to a decreased PERPP of the pro-
tein. Moreover they demonstrate that PERPP of apoB-100 is actively regulated
and not only reflecting the rate of triglyceride biosynthesis. Finally the results
imply that apoB-100 and apoB-48 follows different routs during the assembly
of VLDL. PPARalpha agonists increased the expression and biosynthesis of
liver fatty acid binding protein (LFABP). Transfection of LFABP to McARH7777
cells gave rise to an increased secretion of apoB-100 and apoB-48 and a de-
crease in the triglyceride biosynthesis and secretion; however the apoB con-
taining lipoproteins remained in the VLDL density range. The increase in the
LFABP also gave rise to an increase in mRNA for PPARalpha. This may sug-
gest a mechanism by which in which LFABP and PPARalpha interact to amplify
the effect of the PPARalpha agonists on the assembly of VLDL. The proposed
mechanism is involved in the regulation of the size of VLDL and could explain
the beneficial effects of the lipid lowering fibrates.

P2924 Lipoprotein (a) in coronary atherosclerosis: the
impact of age, diabetes and smoking

C. Saely' , S. Aczel' , P. Langer', T. Marte' , H. Drexel 2 . ' VIVIT-Institute,
Feldkirch, Austria; 2LKH-Feldkirch, Innere Medizin, Feldkirch, Austria

Background: Lipoprotein(a) (Lp(a)) is a risk factor for coronary atherosclerosis
(CA). Recently, the interactions of Lp(a) with other risk factors and its role in the
elderly have attracted much interest. Methods: We investigated 535 consecu-
tive patients undergoing coronary angiography. Significant CA was defined as
the presence of stenoses of at least 50%. Lp(a) was measured by immunotur-
bidimetry from fresh serum samples. Results: The prevalence (prey.) of signif-
icant CA in different risk factor strata is presented in the table. Lp(a) was higher
in patients with (n=314) than without (n=221) significant CA (17 vs. 12 mg/dl;
p=0.003), and independently predictive of significant CA (controlled for age,
gender, hypertension, smoking, triglycerides, HDL-C, LDL-C, and glucose) in
multiple logistic regression analysis. Moreover, Lp(a) was lower in patients with
(n=123) than without (n=358) diabetes (10 vs. 16 mg/dl; p=0.026), and in pa-
tients with (n=316) than without (n=219) a history of smoking (13 vs. 20 mg/dl;
p=0.041). Among patients younger than 65 years (n=293) Lp(a) was also an in-
dependent predictor for significant CA. Among patients aged 65 years or older
(n=242), Lp(a) was not significantly higher in patients with than in those without
significant CA (n=147 and n=95; 19 vs. 14 mg/dl; p=0.220).

Lp(a)	 n	 prey.	 Lp(a)	 n	 prey.

Diabetes	 no	 =<30	 221	 50.2	 Smoking	 no	 =>30	 138	 52.2
>30	 119	 65.5 	 >30	 81	 51.9

yes	 x30	 91	 61.5	 yes	 =<30	 219	 55.3
>30	 32	 71.9*	 >30	 97	 81.4*

'statistically significant versus lowest risk factor stratum; Lp(a) in mg/dl; prevalence (prey.) in %

Conclusions: 1) Lp(a) is elevated in patients with significant CA, but this does
not hold true for patients aged 65 years or older. 2) The prevalence of significant
CA is highest among patients with both, the conventional risk factors smoking
or diabetes and elevated Lp(a) levels. 3) Lp(a) is lower in coronary patients with
diabetes or a history of smoking.

P2925 Elevated soluble tumor necrosis factor receptor
levels in healthy non-obese adults with the
atherogenic dyslipoproteinemia

R.S. rosenson 1 , C. Tangney 2 , T. Parker 3 , D. Levine 3 , B. Gordon 3 .

' Northwestern University Medical School, Preventive Cardiology Center,
Chicago; 2Rush University, Department of Clinical Nutrition, Chicago;
3 Rogosin Institute, New York, United States of America

Background: Tumor necrosis factor a (TNF-a) expression in human adipocytes
and skeletal myocytes correlates with body mass index (BMI), hyperinsuline-
mia and reduced lipoprotein lipase activity. TNF receptors mediate the cellular
actions of TNF-a. In human adipocytes, TNFR2 is the dominant receptor in-
volved in inhibition of insulin signaling. We examine the relationships of select
inflammatory mediators in the atherogenic dyslipoproteinemia (ADL) and the
effects of statin therapy on select inflammatory mediators. Methods: 60 non-
smoking, non-obese (BMI <30 kg/m 2 ), normoglycemic (HbAlc <8%) subjects
participating in a randomized 8 week trial comparing pravastatin 40 mg, sim-
vastatin 20 mg, simvastatin 80 mg,or placebo. Soluble TNFR1, TNFR2, IL-6
and TNF-a were measured by e ctroimmunoassay and hs-CRP by immuno-
turbidimetry. ADL (TG >1.69 mmol/L, HDL-C <1.04 mmol/L in men and <1.30
mmol/L in women, and/or small LDL (< 20.6 nm) was present in 42 subjects.
Results: ADL subjects were younger (mean±SD; 49±8 vs 54±7 y, p=0.019)
and had higher levels of both TNF-a (7.9±18.1 vs 2.1±0.5 pg/mL, p=0.013)
and sTNFR2 (3.0±0.6 vs 2.7±0.5 pg/L, p=0.099) compared to the 18 non-ADL
subjects. Age and gender predicted ADL (p=0.0436). After adjustment for age
and gender, TNF-a, sTNFR1 and sTNFR2 best predicted ADL (Table). There
were non-significant age and gender adjusted associations between ADL and
IL-6 (p=0.056) and hs-CRP (p=0.093). Statin therapy reduced TNF-a levels
more in ADL subjects (7.9±18.1 to 6.2±11.9 pg/mL, p=0.088) than in non-ADL
subjects (2.1±0.5 pg/mL to 2.4±0.2 pg/mL, p=0.55), whereas there were no
changes in STNFRI (p=0.82) or 5TNFR2 (p=0.79) in ADL subjects. ,

Logistic Regression Models with ADL as Outcome Overall Classification Overall P-value
Accuracy (%) for Model

+ BMI 65.0 0.0842
+sTNFRSIB 70.0 0.0024

+sTNFRS1A 61.7 0.0504

+TNF-a 66.7 0.0471

+ sTNFRS1A + sTNFRS1 B + TNF-a + IL-6 + hs-CRP 66.7 0.0372

Age and gender adjusted values

Conclusions: High TNF-a, sTNFR1 and sTNFR2 levels are markers of the
proinflammatory state in ADL. Prospective studies are needed to determine
whether elevations in TNF-a, sTNFR1 and sTNFR2 contribute to the develop-
ment of type 2 diabetes in ADL subjects.
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P2926 Dyslipidemia in HIV-infected patients — A new
population in coronary risk?

N. Bettencourt 1 , P. Mateus 2 , C. Dias, M. Mota 3 , L. Simoes 2 , R. Vieira 3 ,

V. Gama z , A. Branco 3 . 1 CHVNGaia, Cardiologia, Porto, Portugal;
2 CHVNGaia, Cardiologia, Vila Nova de Gaia, Portugal; 3 CHVNGaia, Medicina
Interns, Vila Nova de Gaia, Portugal

Introduction: Recent findings suggest that Highly Active Antiretroviral Ther-
apy (HAART) used in HIV-infected patients may cause dyslipidemia (hyperc-
holesterolemia and hypertriglyceridemia) in previous normolipidic patients or
aggravate pre-existing hyperlipidemia. Therefore this therapy may contribute to
increase the atherogenic potential of these patients and to a possible prema-
ture development of coronary disease in this population.
Objective: To compare the lipoprotein profile and the prevalence of hyperlipi-
demia in the HIV-infected population currently followed in our department of
infectious disease (DID) against the same data in the population followed in
DID before the introduction of HAART with Protease Inhibitors (PI) in the treat-
ment of this disease.
Population and Methods: The HAART with PI began, in our hospital, after Jan-
uary of 1997.
We studied - as pre-HAART population (A) - every patient followed in DID in
1996 (n=81), mean age 33 years (range 19-56), 58 males. As post-HAART
population (B) - were studied the patients being followed in DID by September
of 2001 (n=425), mean age 35 years (range 20-77), 343 males.
We compared the mean values of total cholesterol and triglycerides of both
populations and evaluated the prevalence of hypercholesterolemia and hyper-
triglyceridemia.
Results: The mean cholesterol level in the pre-HAART population (A) was
155,2 mg/dl and 182,5 mg/dl in B. The mean triglyceridemia was 151,9 mg/dl
in A and 144,2 mg/dl in B. The prevalence of hypercholesterolemia, defined as
cholesterolemia > 200 mg/dl was 18,3% (n=15) in A and 31,1% (n=132) in B
(p=0,019). The prevalence of hypertriglyceridemia defined as triglyceridemia >
200 mg/dl was 22,2% (n=18) in A and 13,6% (n=58) in B (p=0,048).
Conclusions: Despite the sample limitations, a tendency to a change in the
lipoprotein profile of the HIV-infected population is found. Besides the trend
towards a decrease of the mean values of triglyceridemia - possibly justified by
a better control of the virus (which has hypertriglyceridemic effect) - there is a
clear raise of hypercholesterolemia after half-decade of HAART. As a possible
consequence, we may expect a future increase of coronary disease incidence
in these patients.

P2927 Association of risk factors of coronary artery disease
and clot strength

R. Artang 1 , E. Jensen 2 , F. Petersen', N.J. Frandsen', J.D. Nielsen 5 .

'Coagulation Laboratory, Hellerup, Denmark; 2Hilleroed Hospital, Clinical
Chemistry, Hilleroed, Denmark; 3Hilleroed Hospital, Internal Medicine B,
Hilleroed, Denmark; 4 Gentofte University Hospital, Cardiology, Hellerup,
Denmark; 5 Coagulation Laboratory, Hellerup, Denmark

Purpose: The clot strength (the elastic shear modulus of clotting blood) is in-
creased in patients with coronary artery disease. Elevated plasma levels of
fibrinogen, C-reactive protein (CRP), homocysteine and cholesterol are also
associated with increased risk of coronary artery disease. The aim of our study
was to investigate the association of plasma concentrations of these risk mark-
ers with clot strength.
Methods: After obtaining informed consent, 81 subjects were included: 20
healthy volunteers, 23 with stable angina, 19 with unstable angina (UA) and 19
with myocardial infarction (MI). Upon admission, blood was drawn from the UA
and MI patients before any antithrombotic treatment. Clot strength in dyne/cm2

was measured on citrated whole blood by thrombelastography. Plasma concen-
trations of fibrinogen, CRP, homocysteine and total cholesterol were correlated
to clot strength using Spearman's correlation coefficient.
Results: A highly significant correlation was observed between fibrinogen con-
centration and clot strength (r = 0.82, p < 0.0001). Clot strength was also log-
arithmically associated with the CRP level (r = 0.54, p < 0.0001). There was
no correlation between cholesterol level and clot strength (r = -0.12, p ns), or
homocysteine level and clot strength (r = 0.1, p ns).
Conclusion: Clot strength is directly correlated to the level of plasma fibrino-
gen, the structural component of the blood clot. The association between clot
strength and CRP level follows a logarithmic pattern. The clinical application
of the latter finding requires further investigation. Increased plasma levels of
homocysteine and total cholesterol have no direct effect on clot strength.

P2928 Risk of coronary artery disease associated with
thrombin activable fibrinolysis inhibitor (TAFI) levels

A. santamariat, A. Martinez 2 , A. Oliver', I. Tirado 1 , M. Borrell 1 , J. Mateo',
J.C. Souto 1 , J. Fontcuberta 1 . t hospital de Sant Pau, Hematology, barcelona,
Spain; 2Hospital de Sant Pau, Cardiology, Barcelona, Spain; 3Fundacidn
Puigvert, Hematology, Barcelona, Spain

Introduction: Thrombin activable fibrinolysis inhibitor (TAFI) is a recently de-
scribed component that potently inhibits t-PA-induced fibrinolysis. High TAFI
levels may lead to an hipofibrinolytic state contributive to an increased risk of
arterial thrombotic disease. To our knowledge,there is no available information
about TAFI functional levels in coronary artery disease (CAD).
Aim of the study was to analyze the risk of arterial thrombosis related to TAFI.
Material and methods: TAFI antigenic (Ag) and functional (Fn) levels in
plasma of 104 CAD patients were compared to those of 150 control subjects.
The Ag levels were determined by an ELISA method (Hyphen, Andresy France)
whereas Fn was measured by Mosnier methodology. Thrombotic risk was cal-
culated by logistic regression (odds ratio and confidence interval 95% Cl). Cut-
off points were calculated by ROC. Results are expressed as mean ± SD.
Results: All conventional cardiovascular risk factors (age, hypertension, smok-
ing, familial history of CAD, obesity, diabetes mellitus) as well as Factor Vlllc
and fibrinogen were significantly more prevalent in CAD than in controls, but
heterozigous for the PT2021 OA and Factor V mutations were not. Furthermore,
no differences in TAFI Ag levels were found between CAD patients (107%±28)
and controls (106%±31). However, TAFI Fn was increased (p<.001) in CAD
patients (116.2%±24.3) compared to controls (101%±19). To calculate the risk
we compared patients with TAFIf levels higher than 120% (n=39)vs controls
(n=14). Unadjusted OR was 5,8(95%Cl 3-11,5)for patients with CAD compared
with controls. Adjusted OR by age, sex, smoking,diabetes,hypertension, fam-
ily history of arterial disease, fibrinogen, factor VIIIc and atrial fibrilation (AF),
AAF, FVL and PT2021 OA did not change, and showed an increased risk of 5,6
(95%Cl2-16,2)for CAD patients compared with controls.
Conclusions: Elevated TAFI Fn levels are associated with a higher risk of CAD.
Therefore, inhibition of t-PA-induced fibrinolysis may play an important role in
pathogenesis of CAD and also may have important therapeutical implications.
Determination of TAFI Fn levels is, nowadays, more specific than antigenic.

P2929 Atrial fibrillation is independently associated with
raised plasma von Willebrand factor in women but not
men: results from the Rotterdam study

D.S.G. Conway', J. Heeringa 2 , B.S.P. Chin 1 , D.A.M. van der Kuip 2 ,

J.C.M. Witteman 2 , A. Hofman 2 , G.Y.H. Lip 1 . ICityHospital Birmingham,
University Department of Medicine, Birmingham, United Kingdom; 2Erasmus
Medical Center, Dept of Epidemiology and Biostatistics, Rotterdam,
Netherlands

Introduction: Atrial fibrillation (AF) is associated with increased risk of stroke.
Elevated prothrombotic plasma markers have been demonstrated in AF, but
may be due to additional underlying cardiovascular disease, rather than AF
itself. We sought to confirm the presence of independent associations between
AF and three prothrombotic markers in a large, community-based study of an
elderly population.
Methods: We measured plasma von Willebrand factor (vWf, a marker of en-
dothelial damage/dysfunction), fibrinogen and soluble P-selectin (sP-sel, a
marker of platelet activation) in 162 patients with AF and 324 age and sex
matched paired controls participating in the Rotterdam Study.
Results: Amongst the group as a whole (51 %male; mean age 77,sd8), there
were no significant differences in plasma fibrinogen (p=0.8), sP-sel (p=0.6) or
vWf (p=0.08) between cases and controls. However, AF was significantly asso-
ciated with increased vWf amongst women (146 vs. 136iU/dl,p=0.02), but not
men (142 vs. 141 iU/dl,p=0.8). After adjusting for potential confounding factors
using conditional logistic regression analysis, a significant independent rela-
tionship remained between vWf and AF in women (OR=1.19, 95%CI 1.02-1.40,
table), with a fivefold increase in risk of AF in the upper quartile of vWf com-
pared to the lower quartile (OR=5.0,95%Cl 1.34-18.7).

Odd Ratio for Atrial Fibrillation (per 1 OiU/dl Increase in Plasma von Willebrand Factor Levels)
Among Gender Groups

Odds Ratio (95% confidence interval)

Whole Group (n=486)	 Crude 1.06 (0.99-1.12)
Adjusted 1.06 (0.98-1.15)

Men (n=249)	 Crude 1.01 (0.93-1.10)
Adjusted 1.00 (0.90-1.12)

Women (n=237)	 Crude 1.11	 (1.01-1.26)
Adjusted 1.19 (1.02-1.40)

Conclusion: Amongst an elderly community-based population there was no
significant relationship between AF and plasma fibrinogen or sP-sel levels.
However, AF was Independently associated with increased plasma vWf among
women but not men. The relationship between AF and vWf (endothelial dam-
age/dysfunction) deserves further investigation as a potential mechanism of
the increased risk of stroke in elderly women with AF.
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IP2930 I Generation velocity of small-sized platelet aggregates
predicts thrombotic complications during
percutaneous coronary interventions

T. Sakamoto, H. Ogawa, S. Miyamoto, I. Kajiwara. Kumamoto University
Hospital, Cardiovascular Medicine, Kumamoto, Japan

Background The ischemic complications of percutaneous coronary interven
tions (PCI) including abrupt closure, side branch occlusion or distal emboliza
tion of platelet aggregates or thrombus deteriorate the effects of the treatment.
Generation velocity of small-sized platelet aggregates monitored by a novel
laser-light scattering method is a sensitive marker of platelet activation. The
method is quite useful because data are obtained at bedside in about 15 min.
Methods and Results: We measured ADP-induced platelet aggregability in
platelet-rich plasma obtained from the peripheral vein in patients with acute
coronary syndromes (ACS) (n=60) prior to urgent PCI to predict ischemic
complications during the procedures. Platelet aggregability in stable exer
tional angina (SEA, n=54) was also measured as control. Platelet aggrega
bility was determined as generation velocity of small-sized platelet aggregates
which contain 70-1,400 platelets by a novel platelet aggregometer with a laser
light scattering method. Small-sized platelet aggregates (countsl1 Osec) were
generated more frequently in ACS than in SEA (26.53x103 ± 5.19x103 vs
14.52x103 ± 2.54x103 , p<0.05). There were no differences in medium- (1,000
11,000 platelets) and large-sized (11,000-33,000 platelets) aggregates be
tween the two groups. Periprocedural ischemic complications occurred in 15
patients (EVENT group) of the 60 ACS patients underwent PCI. Generation of
small-sized aggregates was elevated in the EVENT group than in non-EVENT
group (n=45) (60.46x103 ± 13.16x103 vs 15.22x103 ± 3.58x103 , p<0.0001).
Logistic regression analysis revealed that the peak velocity of the generation of
small-sized aggregates predicts ischemic complications during PCI procedures
(p=0.0093, R=0.325) Meanwhile other coronary risk factors, antiplatelet or an
ticoagulant agents used and balloon to reference vessel diameter ratio had no
predictive values.
Conclusions Monitoring of platelet aggregability measured by the laser
scattering method prior to PCI is informative and useful to predict periproce
dural thrombotic complications in patients with ACS.

IP2931 I Clotting factor VIII is a key player for plasmatic and in
situ thrombosis in chronic thromboembolic
pulmonary hypertension

D. Bonderrnan ' , P.L.Turecek", A. Weltermann 3 , J. Jakowltsch",
A. Adlbrecht4, P.A.Kyrle3 , G. Maurer', I.M. Lanq". 1General Hospital,
Cardiology, Vienna, Austria; 2 Baxter BioScience, Vienna, Austria; 3 General
Hospital, Hematology, Vienna, Austria; "Genem: Hospital, Cardiology, Vienna,
Austria

Background: Chronic thromboembolic pulmonary hypertension (CTEPH) may
be considered as an ex1reme variant of recurrent thromboembolism. However,
no abnormalities of coagulation and fibrinolysis have been defined that explain
the clinically progressive thrombosis in the pulmonary vasculature of these pa
tients.
Methods and Results: Because plasma factor VIII (FVIII) levels above
2301U/dl have been shown to confer a 6.6-fold increased risk for recurrent
deep venous thrombosis, we measured plasma FVllllevels in CTEPH patients
(n=111). FVIII in CTEPH patients (232.9±103.2%) was higher than in age and
sex matched healthy controls (93.0±23.3%, p<0.001, n=82) and patients with
non-thromboembolic pulmonary hypertension (PAH, 168.2±81.2%, p=0.009,
n=77). Hemodynamic improvement after pulmonary thromboendarterectomy
(PTE) did not normalize plasma FVIII levels (226.4±88% versus 212±94%,
p=0.8999, n=22). To substantiate the genetic background of this observation
in CTEPH patients, blood group analyses were performed. Blood group non-O
was more prevalent in CTEPH patients (82%) than in PAH patients (56%) or
the Middle European population (60%, p=0.0026). RT-PCRdemonstrated FVIII
expression in CTEPH pulmonary thrombi harvested during PTE and in freshly
excised deep leg vein thrombi. In situ-hybridization showed FVIII mRNA in en
dothelial cells and smooth muscle cells within organized CTEPH pulmonary
thromboemboli and deep leg vein thrombi, which displayed identical histologi
cal patterns.
Conclusions: The data support the concept that elevated plasma FVIII is a key
player and not an epiphenomenon in the pathogenesis of CTEPH. In addition,
local FVIII expression may promote thrombus organization and recurrence.
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IP2932 I Diastolic augmentation is an independent predictor of
improved outcome in 3536 patients following
enhanced external counter pulsation (EECP)

A. Brown " D. Dodd' , P.Bagger 2 , A. A Louis 3, E.D Kennard 4, S. F Kelsey 4 ,

J. H Horgan 1 on behalf of IEPR Investigators.. 1Beaumont Hospital,
Cardiology, Dublin, Ireland; 2 Hammersmith Hospital, Cardiology, London;
3Hull Hospital, Cardiology, Hull, UK; "Univ. of Pittsburgh, Pittsburgh, USA

Background: EECP produces diastolic augmentation of coronary blood flow
and has been shown to improve angina. Despite this it has only recently been
used in Europe for treatment of refractory angina. We analysed the clinical
characteristics, degree of diastolic augmentation and response to treatment in
patients enrolled in the international EECP patient registery (IEPR) in America
(US) and Europe. Methods: 3536 patients underwent a course of treatment
consisting of 35 one-hour sessions. Canadian class (CC) of angina was care
fully documented pre- and post the 7 week course. Diastolic augmentation was
assessed using a finger plethysmogram. The ratio of the peak diastolic am
plitude to peak systolic amplitude was calculated. Results: There was a sig
nificant difference in baseline characteristics between groups. The US group
(3465 patients) had more diabetic (43 vs 22.9% p=<0.001), hypertensive (71.6
vs 31% p=<0.001), hyperlipidaemic (81.1 vs 64.3% p=<0.001) patients, and
more patients with multi-vessel disease (76.2 vs 62.5% p= <0.05) as well as
more patients in CC III/IV (86.6 VS 54.9% P=<0.01). The European group
(71 patients) had more patients who had previously undergone CABG (93 VS
70.9% P=<0.001), but fewer PTCAs (23.2 vs 66.3% p= <0.001) and more
male patients (91.5 vs 75% pe <0.001). Despite these differences logistic re
gression analysis showed no difference in outcome between the two groups.
However diastolic augmentation (measured as the last peak ratio) was an inde
pendent predictor of outcome in both patients with modest angina (CC 1111, odds
ratio 1.67 [1.19 - 2.34]) and patients with severe angina (CC III/IV, odds ratio
1.63,[1.38 - 1.92]). Diabetes, smoking, hypertension, prior CABG, female sex
and increasing age were all associated with lower levels of diastolic augmen
tation and diabetes (0.68 [0.41 - 0.96]), CABG (0.54 [0.35 - 0.82]), and heart
failure (0.71 [0.59 - 0.85]) with a poorer outcome. Conclusion: The patients
in the European and US EECP registries vary in their baseline characteristics.
Despite this diastolic augmentation remains an independent predictor of bene
fit offering a possible physiological rationale for the improvement in symptoms
seen in these patients.

IP2933 I How to advise on return to work after myocardial
infarction or heart surgery

B. Heyndrickx, J. De Sutter, N. De Cock, G. De Backer. Ghent University,
Cardiac Rehabilitation, Gent, Belgium

Background: Current advice on return-to-work is based on stress testing and
ejection fraction. Neither correlate well with prolonged work capacity. Recom
mendations derived from work physiology state that mean workload shouid not
exceed 33% and peak workload should not exceed 50% of maximal aerobic
power. Objective: To determine whether simple heart rate recording while at
work combined with detailed job description is feasible and could heip in advis
ing patients on return-to-work on short and long term. Methods: We included
54 patients referred to our ternarycentre after an acute myocardial infarction or
heart surgery to assess if they could resume work. All underwent regular bicy
cle stress testing. They were evaluated while at work for the duration of a full
work shift. A continuous heart rate recording was performed with a Polar sports
tester and was analysed with commercially available software. Simultaneously
a detailed report of the various tasks and working conditions was made. Work
load was calculated using the measurements obtained during bicycle stress
test and Polar recording. If the mean workload exceeded 33% and/or repeated
peak loads exceeded 50% of maximal aerobic power and considering specific
job requirements we advised people not to resume their previous job but to
look for job adaptation or to stop working. If not, return-to-work was encour
aged. One-year follow-up to inform on their current working situation was done
by phone or a house call. Results: A total of 54 patients, (47menn women,
mean age: 49 years), were examined. 25(46%) were advised to resume their
previous job and 29(54%) were advised to look for job adaptation or to stop
working. Patients for whom no objection was made to resume work had lower
mean and peak workload registrations. There were no differences in age, gen
der, cardiac risk factors, and ejection fraction or total bicycle workload. Of those
advised to resume their previous job, 20(80%) did; 14(16%) returned to work
under adapted working conditions and 1(4%) stopped working claiming that it
was physically to demanding. After 1 year 23(92%) of those patients were doing
the same job as before the cardiac event. Of the remaining 29 patients advised
to look for job adaptation or to stop working, 14(48%)obtained a job adaptation,
7(24%) stopped working and 8(28%) maintained their previous work. After 1
year 22(76%) had either adapted or stopped working. Conclusion: An on-the
job Polar registration in combination with extensive job description is easy-to
use and valuable in advising on return-to-work on short and long term.
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P2934 Mental stress-induced ischaemia in patients after
myocardial infarction

M. Bilinska, E. Tylka, J. Tylka, R. Piotrowicz. Institute of Cardiology, Dep. of
Cardiac Rehabilitation, Warsaw, Poland

Background: Myocardial ischemia may be triggered by exercise and non-
exercise stimuli.The purpose of this study was to determine the usefulness
of laboratory mental stress (MS) in inducing myocardial ischemia and/or car-
diac arrhythmia in patients (pts) post myocardial infarction, with stable coronary
artery disease.
Methods: Sixty four men, mean age 45 ± 6 years underwent: 15 min mental
stress test during 24 In Holter monitoring and exercise stress testing.
Results: Only 8 pts (13%) had positive mental stress test (MS(+)). Five of them
had ST segment depression > 1.0 mm (STD), and the remaining 3 pts had
cardiac arrhythmias (2 pts had nonsustained VT, 1 pt had episode of FA). All
episodes were silent. MS(+) pts had higher heart rate (HR) during the mental
test than those with negative stress test (MS(-)) (120/min vs 105/min, p< 0.05).
In contrast, at least one episode of daily life ischemia (DLI) was recorded in 23
pts (36%) on Holler monitoring. In MS(+) pts average duration of DLI (17 min
vs 10.5 min, p<0.05) and mean HR during ischemia (124/min vs 94/min, p<
0.05) were greater than in MS(-) pts.
Exercise — induced ischemia (STD > 1.0 mm) was observed in 29 of 64 pts
(45%). However, in MS(+) pts exercise duration (708 ± 132 s vs 924 ± 174
s, p< 0.01), time to 1 mm STD (432 ± 108 s vs 624 ±162 s, p< 0.01) were
significantly shorter and double product at 1 mm STD (13400 ± 2913 vs 14800
± 3321 mmHg/min, p< 0.05) was lower than in MS(-) pts.
MS(+) pts become less accurate during mental work in comparison to MS(-

pts. Intelligence level was comparable in both groups [43.2 in MS(+) pts vs
40.2 in MS(-) pts; NS].
Conclusion: 1. Mental stress — induced ischemia is a weak inducer of ischemia
and arrhythmia in patients with stable coronary artery disease.
2. Patients with mental stress — induced ischemia are more likely to display
ischemia during daily life and exercise stress testing.
3. Only subset of patients after myocardial infarction, with specific psychological
profile, is prone to ischemia and arrhythmia during mental work.

P2935 Effect of physical training on quality of life and
exercise tolerance in patients with chronic heart
failure

M. Klocek, A. Kubinyi, B. Bacior, K. Kawecka-Jaszcz. Jagiellonian Univ.,
Cardiac Dept., Krakow, Poland

Aim: To assess changes in quality of life (QoL) and oxygen consumption in the
course of two different patterns of physical training in patients with congestive
heart failure (CHF).
Material and Method: The study population consisted of 42 men, age 55.9 f
8.1 years with ischaemic CHF (NYHA II and III), and a duration of CHF 3.1
± 1.0 years, receiving standard pharmacotherapy. Patients were randomised
into groups: A (14 men) - with constant level of workload, B (14 men) - with
progressive/increasing level of workload and C (14 men) not trained and serv-
ing as controls. In groups A and B physical training was conducted for up to
6 months (60 min of training daily, 3 times a week). Mean age, BMI, duration
and severity of CHF were similar in all groups. QoL was assessed three times:
at the beginning of the study and at 3 and 6 months by using the Minnesota
Living with Heart Failure Questionnaire (MLHF). At the start and at six months
of training in all patients cardiopulmonary exercise test and echocardiography
were performed.
Results: Oxygen consumption as well as exercise time and workload (in METs)
improved in both trained groups (p<0.01). Improvement in QoL was positively
correlated with peak VO2 only in group B (r=0.47, p<0.05). At baseline as
well as at 6 months no significant differences between groups in left ventricular
systolic and diastolic function were found. At the start of the study, the MLHF
total indexes were similar in groups A and B, but lower than in group C, i.e.
65.4, 65.3 and 71.0 points respectively. In groups A and B improvement in
the MLHF score was observed (p<0.001) at 3 and 6 months. However, overall
improvement in MLHF was markedly greater in group B (39%) than in group A
(29%) (p<0.01), as well as oxygen uptake (VO2 max in group increased B from
15.3 to 19.3 ml/kg/min and VO2 max in group A from 15.4 to 16.5 ml/kg/min,
p<0.001).
Conclusions: Regular physical training improves QoL in men with CHF, but
only progressive/increasing workload seems to markedly improve oxygen up-
take.

P2936 Gender differences in physical health and
psychological well-being at entry into rehabilitation
after acute myocardial infarction

U. Haertel 1 , J. Gehring 2 , G. Klein 2 , M. Schraudolph 3 . t University of Munich,
Human Science Centre, Munich, Germany; 2Herz-Kreislauf-Klinik, Bernried,
Germany; 3Private Herz-Kreislauf-Kiinik, Lauterbacher Muhle, Germany

Objective: To identify gender differences at the beginning of cardiac rehabili-
tation that may influence the long-term outcome of myocardial infarction.
Methods: Study subjects were 309 men and 201 women, aged 30 to 75, who
were admitted to a cardiac rehabilitation clinic about three weeks after first
acute myocardial infarction. At baseline, all patients completed a standard-
ized interview that included a number of questions on socio-economic factors,
chronic diseases, and subjective well-being. To assess symptoms of anxiety
and depression the Hospital Anxiety and Depression Scale (HADS) was intro-
duced at the beginning and the end of the four-week clinic stay.
Results: After adjustment for age, a number of statistically significant sex dif-
ferences were found. Women reported significantly more co morbid conditions
such as high blood pressure, angina pectoris, gall bladder disease, kidney
disease and osteoporosis. They also reported more somatic symptoms such
as weakness, sleeplessness and back pain. The age-adjusted prevalence of
high anxiety scores (HADS > 10) was 23% in women and 13% in men (p <
0.05). And about 16% of women compared to 8% of men were identified as
depressed. In age-specific analyses, the gender differences were more pro-
nounced in younger patients (under 60 years) than in older patients (60 to 75
years). Applying multivariate analyses, among men and women it was found
that the prevalence of chronic somatic diseases was the best predictor for the
occurrence of anxiety and symptoms of depression. After 4 weeks of in-hospital
rehabilitation both men and women reported significantly less symptoms of
anxiety and depression though the gender differences in anxiety remained sig-
nificant.
Conclusion: The results of this study indicate that age and gender specific
plans of care need to be directed at patients with coronary heart disease.

P2937 Clinical predictors of return to work in coronary
artery bypass surgery patients — Data from the
PERISCOP study

P. Sellierl, G. Chatellier 2 , C. Dubois', M.C. D'Agrosa-boiteux 4 , H. Douard 5 ,

P.C. Goepfert 6 , C. Monpere 7 , A. Saint-Pierre 8 on behalf of the Investigators..
t Broussais-HEGP, Cardiac rehabilitation Dept., Paris, France;
2Broussais-HEGP, Informatic Dept, Paris, France; 3Foch Hospital, Cardiac
Surgery, Suresnes, France; 4 Cardiologic Center, Durtol, France; 5Haut
Leveque Hospital, Cardiology Dept., Pessac, France; 6Brabois Hospital,
Rehabilitation Dept., Vandoeuvre les Nancy, France; 7Bois Gibert, Cardiac
Rehabilitation, Ballan Mire, France; 8 Center, Cardiology, LYON, France

Background: PERISCOP is a prospective multicentre study aiming at the de-
termination of prognostic factors by non invasive methods after coronary artery
bypass surgery (CABG).
Aim: to analyse the predictors of return to work (RTW) in the subgroup of
patients (pts.) aged less than 60 yrs, working before CABG.
Methods: Pts. with recent (20 days) CABG were prospectively included in this
study (41 rehabilitation centers). Cardiac evaluation was performed at 20±10
days after CABG by exercise testing, echocardiography and 24-hour ambula-
tory ECG monitoring (AECG). Clinical status and RTW were evaluated by self-
administered questionnaire one year after surgery. A logistic regression using
RTW (yes=1) as the dependent variable was used to identify the independent
predictors of work resumption.
Results: Among the 2065 pts. included in the PERISCOP study, 530 pts. (male:
95%, mean age: 50.5 ± 6 yrs) met the inclusion criteria. Among them, 26 were
lost to follow up and 340 (68%) returned to work. The median delay before RTW
was 3 months. The significant predictors of RTW are shown on table.
table

Variable Increase in risk of not returning to work (Cl) p value

Age (>511 64% (77-45) <0.0001
Occupation (worker) 50% (74-5) 0.033
Region (South East) 72% (86-42) 0.0005
Angina 59% (80-15) 0.016
Dyspnea 53% (72-21) 0.0041
Exercise duration < 7min 46% (65-16) 0.0063

Conclusions: In a representative sample of French pts. experiencing recent
CABG, increased age, severity of disease, low occupational category and living
in the South-East of France were predictors of low rate of RTW after surgery.
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Multivariate analysis revealed a non-linear association between LDL change,
weekly EX and %FMD response.
Conclusions: 1) CR significantly improved lipid profile, EX duration and weekly
EX. 2) Endothelial function significantly improved in the CR group at the end
of 3months. 3) LDL change and weekly EX hours are associated with this im
provement.

I P2938 I Short term multidisciplinary cardiac rehabilitation
program improves endothelial function

J. Klein, A. Butnaru, M. Klutstein, D. Tzivoni. Shaare Zedek Medical Center,
Cardiology Dept., Jerusalem, Israel

Background: Individual risk factor modification, in particular lipid lowering, has
been shown to improve endothelial function in CAD patients. However, little is
known about the effect of comprehensive risk factor modification and Iifestyie
change on endothelial function.
Goals: To assess the effect of a 3 month multidisciplinary cardiac rehabilitation
program (CR) on endothelial function in stable CAD patients.
Methods: 42 stable CAD pts (7%women), mean age 65y were randomized
into CR group (n=21) and no-CR group (n=21), who received usual care. CR
program included: exercise (EX) training, nutritionai counselling, iipid lowering
medication and lifestyle modification.
Endothelial-dependent brachial artery flow-mediated vasodilation (FMD) was
assessed with high resolution (10MHz) uitrasound at baseline, and after 1, 2
and 3 months. Lipids and EX testing Bruce protocol were assessed at baseline
and at 3 months.
Results: Baseline characteristics were similar in both groups, inciuding FMD.
Compared to no-CR group, at the end of the 3rd month, CR patients had signifi
cantly reduced TC, LDL, TG (p<0.02), increased EX test duration (p=0.02). and
increased weekly EX time (4.8±0.8 hours vs 0.5±1 hours in the control group,
p<0.0001). BMI did not change in either group. In the CR group a trend towards
improved FMD (%) was detected after 2 months (8.1±7 vs 4.9±6 at baseline),
which became statistically significant at the 3rd month (10.5±6, p=0.009 com
pared to baseline, and p=0.04 vs no CR group) (Table). No change in FMD was
detected in the control group over the study period.

Endothelial Function (FMD%)

I P2939 I Changing clinical patterns in the cardiac
rehabilitation program, the Haifa experience

E. Goldhammer, A. Tanchilevich, E.G. Ablnader. Bnei-Zion medical center,
Cardiology, Haifa, Israel

Today's cardiology patients are likely to be older, sicker, and to stay in hospital
fewer days than in the past. Most of them undergo treatment modalities such
as angioplasty and stenting, thus, being diagnosed, treated and discharged
quickly.
To evalute the impact of changing clinical trends on cardiac rehabilitation trends
we have assessed retrospectively 4159 fiies of patients joining rehabilitation
program during the period 1.5.83-31.12.01.
Clinical & demographic data were retrospectively assessed at 3 time points,
1984, 1993, and 2001.oata reviewed included: age,gender, socio-economic
status, early drop-out rates, risk factors, F.C.,previous infarction, percutaneous
interventions (PCl's), CABG,pacemaker or valve surgery, primary/secondary
prevention. Medications were reviewed as well.
Results: mean age increased constantly, 59.4 years± 4.5, 67± 5.8 and
71.5±4.9, p<0.01, gender distribution did't change through the years (females
20.5%,23.1%, and 21%, p-ns): pensioners = 27%, 43.7%,and 47.5% respec
tively, p<0.01. "Blue Collars" = 58%, 51.6%, and 44.5%, p<0.01 ).Early drop
out(less than 6weeks of participation)=20.4%, 18.7%, and 20.5%, pens,
Previous myocardial infarction = 91%, 72.4%, and 71%,p=0.05; previous
PTCAIStent=O%, 8.4%, and 63.1%, p<0.01, F.C. II-III = 2.6%, 4.5%, and
17.5%, P<0.01. Participation for primary prevention = 6.5%, 8.1%, and 5.9%,
pens.Medications: Aspirin = 64.8%, 70.5%, and 92.5%, p<0.01, Statins =
4.6%, 30.5%, and 56.1%, p<0.01, Beta blockers = 21.9%, 25.4%, and 48.1%,
p<0.01.
Conclusions = participants mean age increased consistently over the years.
In 1984 most patients joined rehabilitation program following myocardial infarc
tion while in 2001 most were patients who underwent CABG and/or percuta
neous interventions. Use of Aspirin, Statins and beta blockers grew consis
tently. Cardiac rehabilitation constitutes a high fidelity mirror of the changing
ciinical trends and patterns in cardiology.

FMD (%): Baseline Month' Month 2

CR Group 4.9±6 4.8±7 8.Hr
no-CR group 6.2±8 3.6±9 3.5± 7

·p=O.055 Vs. no-CR group, "p=O.009 Vs.basetlne CR, $p=O.04Vs. no-CR

Month 3

10.5±6"$
5.7±8

IP2940 I Improved physical performance and circulatory
response in moderate to severe heart failure patients
undergoing exercise training

D. Freimark', M. Motr0 2 , J. l.eor ", E. Schwarnmenthal ! , E. Elrnaleh",
y. Adler". 1 Tel Hashomer Hospital, Cardiology, Ramat Gan, Israel;
2 Tel-Hashomer hospital, Cardiac Rehabilitation Institute, Ramat Gan, Israel

Background: Determination of hemodynamic outcome in patients with con
gestive heart failure (CHF) undergoing cardiac rehabilitation has been difficult
to assess due to lack of easily obtainable hemodynamic information in every
day practice. Thoracic electrical bioimpedance (TEB) relies on the proportional
change in the conduction of alternating current applied across the thorax as a
function of blood volume in the heart and great vessels. Using this technique
cardiac index (CI) can easily be determined. The aim of our study was to as
sess the functional responses and immediate post peak exercise CI obtained
non-invasively using TEB in patients with moderate to severe CHF before and
after participating in cardiac rehabilitation program.
Methods: Between 01/2000 and 08/2001 57 consecutive patients with moder
ate to severe CHF (FC III) who were referred to a cardiac rehabilitation program
were studied. Among those, 44 patients, mean EF=24±5% (exercise group)
participated in the exercise program, and 13 patients, mean EF=21±7%, did
not (control group). Six minute walk test, Modified Bruce exercise test duration
and immediate post peak exercise CI, obtained by TEB, were measured before
and after 18 weeks physical training.
Results: The 2 groups did not differ in age, gender, risk factors, prevalence
of ischemic etiology and treatment. No differences were found between ex
ercise and control in all measured parameters before physical training: six
minute walk test, Modified Bruce exercise test duration and immediate post
peak exercise CI (310±87 vs. 306±108meter, 5.8±.6 vs. 4.4±3.6 minutes, and
4.1±1.2 vs. 4.4±1.3 Umin/m2 , respectively).Significant differences were found
between groups after 18 weeks of physical training in all parameters: six minute
walk test, Modified Bruce exercise test duration and immediate post peak exer
cise CI (444±84 vs. 281±127 meters, p<0.001, 9.8±3.0 vs. 4.1±3.7 minutes,
p<0.001, and 4.8±1.0 vs. 3.6±1.3Umin/m2 , p=0.0053, respectively)
Conclusions: Exercise training improves immediate post peak exercise car
diac index, detected by thoracic electrical bioimpedance, in moderate to severe
heart failure patients (FC III). This improvement can partially contribute to the
better physical performance detected in these patients after physical training.

BRAIN NATRIURETIC PEPTIDE IN HEART FAILURE
MANAGEMENT

I P2941 I N-terminal pro-brain natriuretic peptide accurately
predicts heart failure in general population.
A population study

M. Rivera 1, R. Talens " V. Mir0 2 , F. Garcia de Burgos", V.Bertorneu",
R. Paya5 , A. Salvador", V. Climent'' on behalf of Grupo Disfuncion VI,
Comunidad Valenciana. 1Hospital La Fe, Research Unit, Valencia; 2 Valencia,
Spain; 3Hospital Elche, Cardiologia, Elche; "riospite' S Juan, Cardiologia,
Alicante; 5Hospital General, Cardiologia, Valencia; 6Hospital Peset,
Cardiologia, Valencia, Spain /

Background: Plasma levels,e5t N-terminal pro-brain natriuretic peptide
(NT-proBNP) are raised in left·ventricular dysfunction (LVD). Population studies
looking to predict heart failure (HF) were performed using BNP however NT
proBNP was never used in a multicenter study. In this multicenter population
study we compared NT-proBNP in high NYHA class subjects with NYHA class I.
Methods: We studied 215 subjects (119 F,96 M), age 66±9, (45-86), obtained
from a random sample of 432 people from the Valencian Community, (Alicante,
Castellon, Valencia), that in a previous questionnaire declared to suffer from
some degree of dyspnea. These 432 subjects were referred to their local hos
pital (10 hospitals involved in the study) where blood samples were taken, an
echo-Doppler study was performed, a specific questionnaire was completed
and were classified according to NYHA functional classes. All blood samples
were sent to the same hospital and NT-proBNP was measured. Out of the 432
subjects we got a positive answer from 215.
Results: NT-proBNP was significantly lower, 53 (0-1860) pg/ml in NYHA I than
in NYHA> 1, 132 (13-2585), p<0.0001. Receiver operator characteristic (ROC)
curves which plot sensitivity vs 1-specificity of the ability of NT-proBNP to sep
arate NYHA I from NYHA>I, had an area under the curve (AUC) of 0.74. At
a cut-point of 85 pg/ml there was a 73% sensitivity, 66% specificity in detect
ing the presence of NYHA>1. When we compared gender groups (male, M;
femaie, F) we found an AUC in F of 0.74. At a cut-point of 85 pg/ml there was
a 74% sensitivity, 60% specificity in detecting the presence of NYHA>I, when
compared with ROC curve in M, AUC 0.8, 71% sensitivity, 75% specificity at a
cut-point of 88 pg/ml in detecting the presence of NYHA>1.
Conclusions: This multicenter population study shows that an easy, rapid test
can predict HF. We believe that NT-proBNP may be a good screening tool for
detecting HF in general population.
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P2942 B-type natriuretic peptide predicts sudden death in
patients with chronic heart failure: a selection mode
for ICD implantation?

R. Berger', M. Huelsmann', K. Strecker', A. Bojic 2 , B. Stanek', R. Pacher'.
'University of Vienna, General Hospital, Dept. of Cardiology, Vienna; 2Ludwig
Boltzmann Institute, Cardiovascular Research, Vienna, Austria

Background: Given the high incidence of sudden death in patients with
chronic heart failure (CHF) and the efficacy of implantible cardioverter
defibrillators, an appropriate tool for prediction of sudden death is desirable.
B-type natriuretic peptide (BNP) has prognostic significance in CHF and the
stimuli for its production also cause electrophysiological abnormalities. This
study tests BNP levels as predictor of sudden death.
Methods: BNP levels, in addition to other neurohormonal, clinical and hemo-
dynamic variables, were obtained from 452 patients with LVEF <35%. For pre-
diction of sudden death only survivors without HTx or mechanical assist device
and patients who died sudden were analysed.
Results: Up to 3 years 293 patients survived without HTx or mechanical as-
sist device, 89 patients died and 65 patients unterwent HTx. Mode of death
was sudden in 44 patients (49%), pump failure in 31 patients (35%), 14 pa-
tients (16%) died from other causes. Univariate risk factors of sudden death
were log BNP (x2=12, p=0.0005), log N-ANP (x2=9, p=0.003), LVEF (x2=8,
p=0.005), log N-BNP (x2=8, p=0.006), systolic blood pressure (x2=6, p=0.01),
big endothelin (x2=5, p=0.03), NYHA class (x2=4, p=0.04) and diastolic blood
pressure (x2=4, p<0.05). In the multivariate model log BNP levels were the only
independent predictor of sudden death (x2=12, p=0.0005). Using a cutpoint of
log BNP <2.11 (=130 fmol/ml) Kaplan Meier sudden death free survival rates
were significantly higher in patients below (99%) compared to patients above
this cutpoint (81%) (p=0.0001).
Conclusion: BNP levels are a strong independent predictor of sudden death
in patients with CHF.

P2943 Brain natriuretic peptide kinetics during dynamic
exercise in patients with chronic heart failure

S. Kruger', J. Graf', U. Janssens', T. Stickel', D. Kunz 2 , P. Hanrath 1

'University clinic, Medical Clinic 1, Aachen, Germany; 2 Clinical chemistry,
University clinic, Aachen, Germany

Background: Plasma levels of brain natriuretic peptide (BNP) are increased in
patients (pts) with chronic heart failure (CHF) and left ventricular dysfunction.
Previous reports demonstrated that dynamic exercise stimulates BNP secretion
in CHF. However, little is known about the kinetics of BNP secretion during
dynamic exercise and the following recovery phase in a larger cohort of CHF
pts.
Methods: We prospectively studied 37 pts with CHF (60 ± 10 years, 9 women,
LVEF 26 ± 6%) and 20 healthy controls (58 ± 11 years, 6 women, LVEF 60
± 3%). All CHF pts had a LVEF < 35%. Cardiopulmonary exercise testing
was performed in all CHF pts and controls. BNP (pg/ml; immunoassay, Biosite
Diagnostics, San Diego, USA) was obtained prior to symptom-limited bicycle
exercise, at peak exercise and at 1 and 5 minutes of recovery time.
Results: Peak V02 was significantly higher in controls than in CHF pts (19.8 f
4.1 vs. 15.0 ± 3.6 ml/min/kg, p < 0.01). BNP concentrations were significantly
higher in CHF pts compared to controls at rest, peak exercise and at 1 and 5
minutes of recovery. In controls BNP-levels were not significantly different at
rest (25 ± 20 pg/ml), peak exercise (35 ± 31 pg/ml, n.s.) or in the recovery
phase (41 f 40 and 38 ± 36 pg/ml, n.s.). In CHF there was an increase of
BNP from rest (428 ± 421 pg/ml) to peak exercise (507 ± 450 pg/ml, n.s.), 1
minute (560 ± 460 pg/ml, n.s.) and 5 minutes recovery (526 ± 424 pg/ml, n.s.).
Interestingly, six of 37 CHF pts (16%) showed a decrease in BNP at exercise
compared to rest but none of the controls. These CHF pts with a decrease in
BNP showed no difference in peakVO2, LVEF and BNP at rest, but a significant
difference in BNP at peak exercise (202 ± 241 vs. 555 ± 465 pg/ml, p < 0.05)
when compared to pts with an BNP increase at exercise.
Conclusions: During dynamic exercise BNP levels rise from rest to a maxi-
mum at 1 minute recovery phase. However, BNP levels at peak exercise and
at recovery are not significantly different compared to BNP at rest. This is due
to the fact that in contrast to controls there are some CHF patients with a de-
crease in BNP at exercise. The reason for this phenomenon deserves further
study.

P2944 Comparison of a near patient NT-AN P test with
plasma NT-AN P and BNP for the detection of left
ventricular systolic dysfunction in suspected heart
failure

A. Hannah', S. Clements 2 , J.J. Morton, T.A. McDonagh 3 , H.J. Dargie 2 .

1 aberdeen royal infirmary, Cardiology, Aberdeen, United Kingdom; 2

 Cardiology, Glasgow, United Kingdom; 3 Glasgow Royal Infirmary,
Cardiology, Glasgow, United Kingdom

Background: The natriuretic peptides BNP (brain natriuretic peptide) and NT-
ANP (atrial) are useful in the evaluation of patients with suspected LV systolic
dysfunction (LVSD). Near patient natriuretic peptide tests would allow a more
rapid and convenient assessment of the breathless patient, particularly in pri-
mary care.
Methods: We evaluated a near patient spot-test for NT-ANP in 53 patients with
suspected heart failure, comparing with plasma BNP (direct IRMA) and NT-
ANP (RIA). Echocardiography was performed and wall motion score calculated
(9 segment). Sensitivity, specificity, negative and positive predictive values were
calculated for the detection of moderate-severe LVSD (WMSI less than 1.3) and
milder LVSD (WMSI less than 1.6).
Results:

WMSI13 sensitivity(%) specificity (%) PPV (%) NPV (%)

ANP spot-test 83.3 35.3 27.8 87.6

ANP 4.Ong/ml 91.7 41.2 31.8 94.3

BNP 50pg/ml 100 37.3 32.3 100

WMSI16
ANP spot-test 87.5 37.9 53.5 78.1

ANP 4.Ong/ml 83.3 51 58.1 78.6

BNP 50pg/ml 93.7 44.8 58 90.0

BNP, NT-ANP and the spot-test were all significantly higher (p<0.05) in pa-
tients with LVSD. BNP correlated most strongly with WMSI (r = -0.404). 16 of
17 false positive spot-tests had elevated BNPs. 10 of these had another echo
abnormality present: significant valve dysfunction, LVH or right heart dilatation.
Conclusions: Near patient testing of NT-ANP is feasible and of similar diag-
nostic value as plasma NT-ANP in patients with suspected heart failure. BNP is
superior to both in terms of ability to exclude the presence of LVSD.

P2945 A comparison of BNP and NT-proBNP as markers of
mild forms of left ventricular dysfunction

A. Hammerer-Lercher' , W. Ludwig', S. Muller 2 , E. Neubauer 2 ,

B. Puschendorf 1 , O. Pachinger 2 , J. Mair 2 . 1 Med. Chemistry and
Biochemistry, Innsbruck, Austria; 2 Cardiology, Innsbruck, Austria

Introduction: It has been shown that among all hormones secreted upon ven-
tricular stretch, B-type natriuretic peptide (BNP) has emerged as the best bio-
chemical diagnostic marker for heart failure (HF). However, NT-proBNP ap-
pears to be a useful new marker. We therefore tested, whether NT-proBNP
can effectively diagnose mild heart failure.
Methods: After giving informed consent 86 consecutive patients (31-83 years)
with clinically suspected mild HF who were referred for coronary angiography
were enrolled in this study. BNP was measured within 2 hours from blood col-
lection in EDTA-whole blood samples by a POCT immunoassay (TRIAGE ® ,
Biosite Diagnostics, La Jolla, CA). For NT-proBNP plasma samples were stored
at -20 °C until batch measurement by an enzymeimmunoassay (Biomedica, Vi-
enna, Austria). 47 persons showed to have a normal LVEF and were referred as
controls. 19 patients presented with mild systolic heart failure, and 20 patients
suffered from isolated left ventricular diastolic dysfunction.
Results: NT-proBNP concentration was significantly increased in patients with
mild heart failure (p=0.002, median: 425.95 fmol/ml) compared to control per-
sons (median: 217.5 fmol/ml), but there was no significant difference between
controls and patients with isolated diastolic heart failure. BNP concentrations
were significantly increased in patients with mild heart failure (p=0.00) or iso-
lated diastolic dysfunction (p=0.018). Receiver-operating characteristic (ROC)
plot analysis showed an equal performance for BNP and NT-proBNP in the
discrimination between controls and patients with mild heart failure. The area
under curve (AUC) was 0.78 ± 0.065 for BNP and 0.75 ± 0.076 for NT-proBNP.
A BNP of <46 pg/ml or a NT-proBNP of <249 fmol/ml ruled out mild heart fail-
ure with a negative predictive value of 0.9 or 0.83, respectively. However, BNP
was the better diagnosic marker to determine patients with isolated diastolic
dysfunction with an AUC of 0.7 ± 0.065 vs. the AUC of NT-proBNP of 0.49 ±
0.079. Moreover, the inverse correlation with angiographically determined LVEF
was better for BNP (r=-0.395, p<0.01) than for NT-proBNP (r=-0.273, p<0.05).
Conclusion: The diagnostic performance to correctly select patients with iso-
lated diastolic dysfunction was significantly increased with BNP. However, NT-
proBNP may be an equal useful biochemical marker as BNP for the diagnosis
of mild heart failure.
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P2946 BNP variations under diuretic treatment predicts
short term mortality in acute or decompensated heart
failure

P. Jourdain ' , F. funck 1 , M. bellorini 1 , N. guillard ' , J. loiret ' , B. thebault ' ,
D. duboc 2 , M. desnos 3 . 1 Rene Dubos Hospital, Cardiology Dept., Pontoise,
France; zcochin, cardiology, paris, France; 'Hopital G. Pompidou, Cardiology
Dept., Paris, France

Hospitalisations for decompensated heart failure are linked with bad outcome.
We wanted to determine if BNP plasma level at the admission or the variations
of BNP plasma levels in the first 24 hours of treatment could help to determine
the immediate outcome of the patients and could help to monitor the effects of
the diuretic treatment.
Background Treatment of decompensated heart failure is currently based on
clinical criteria. BNP is an hormone correlated to left ventricular end diastolic
pressure. We hypothesize that measuring BNP levels might be useful in as-
sessing short term outcome in patients hospitalised for decompensated heart
failure.
Methods We have included 120 consecutive patients hospitalised for decom-
pensated heart failure and we have measured BNP levels at the admission and
24 Hours later.
Results A BNP plasma level at the admission > to 1200 pg/ml is linked with an
in hospital mortality of 70%. All the patients with a good outcome despite initial
BNP > 1200 pg/ml showed a dramatic decrease of their BNP levels in the first
24 hours of treatment.
Conclusions In patients admitted for decompensated CHF, Initial BNP plasma
level and changes in the first 24 hours are very strong predictors of in hospital
mortality.

P2947 Is the viral infection influencing the cardiac BNP
concentration in DCM patients?

S. Heringer-Walther. UKBF Cardiology Dept., Berlin, Germany

Dilated cardiomyopathy (DCM) is one of the most frequent causes of heart fail-
ure however its pathogenesis is not well understood. There is growing body
of evidence suggesting that viral infection and autoimmunologic mechanisms
may also play an important role in the pathogenesis of both DCM and a pre-
disposing condition, acute myocarditis (MC). Thus, identifying the factors that
regulate these processes is of prime importance in understanding the etiology
of these diseases.
Brain natriuretic peptide (BNP) is secreted in an endocrine fashion mainly from
the heart in response to ventricular stretch, and produces several biological
effects. Although, increased BNP levels are used as a prognostic marker in
patients with heart failure and acute coronary disease, the molecular mech-
anisms that lead to abnormal regulation of BNP remain unknown. Thus, the
aim of the study was to evaluate the pattern of cardiac BNP concentrations
in different groups of DCM and their diagnostic and/or predictive potency. The
study was performed in the following group of patients: 1- Control (EF>50%),
n=1 1; 2- DCM, virus negative, without inflammation, n=9; 3- DCM, virus neg-
ative, inflammation positive, n=9; 4- DCM, virus positive, without inflammation,
n=10; 5- DCM, virus positive, inflammation positive, n= 9; 6- No DCM, no MC,
virus negative, without inflammation, EF<50%, n=10. Endomyocardial biopsies
were taken from the right ventricular septum with a cordis bioptome. The sam-
ples were homogenised and extracts assayed for BNP levels in duplicate by
immunoradiometric assay (IRMA; Schering, Germany).
We observed an increase in BNP concentration in biopsies of all patients
groups compared to the control group (groups: 30 ± 11; group 2: 235 ± 140;
group 3: 234 ± 86;. group 4: 119 ± 57; group 5: 48 ± 13; group 6: 74 ± 42
pg/mg protein). However, these increases were more pronounced in groups
without the virus (group 2 and 3) compared to the groups with virus (group 4
and 5)
To our knowledge, this is the first report demonstrating the measurement of
BNP concentrations in single endomyocardial biopsies with a wet weight of
3 to 5 mg. Surprisingly, the BNP concentrations are significantly reduced in
DCM with viral infection and/or inflammation compared to virus and inflamma-
tion negative DCM. Whereas a direct viral control on BNP seems to be unlikely,
the possible explanation for this observation is that inflammatory cells and fac-
tors released by viral infection could influence BNP generation and release.

P2948 N-terminal pro brain natriuretic peptide as a
prognostic marker in the general population

B.A. Groenning' , I. Raymond , P.R. Hildebrandt', J.C. Nilsson' ,
M. Baumann', J. Trawinski 1 , F. Pedersen'. ( Copenhagen Univ. Hosp.
Frederiksberg, Dept. of Cardiology and Endocrinology, Frederiksberg,
Denmark; IF Hoffmann-La Roche Ltd, IHCS Dept., Basel, Switzerland

Background: The purpose of the study was to evaluate N-terminal pro brain
natriuretic peptide (NT-proBNP) as a marker for cardiac morbidity and all-cause
mortality in the general population.

Methods: Randomly selected subjects (382 women & 290 men) in 4 age
groups (50-59 (n=174); 60-69 (n=204); 70-79 (n=174); >80 years (n=120))
from four Copenhagen general practitioners filled in a heart failure question-
naire, were examined clinically, and by ECG, echocardiography and NT-proBNP
measurements.
Results: Median (range) follow-up was 805 (60-1171) days. In Cox propor-
tional hazards analyses, age, gender, history of hypertension, history of is-
chaemic heart disease, diabetes, dyspnea, ankle edema, heart rate, systolic
and diastolic blood pressures, abnormal ECG, left ventricular ejection frac-
tion (LVEF) and NT-proBNP were evaluated as potential prognostic markers for
mortality, congestive heart failure (CHF) admissions and other cardiac admis-
sions. Log10(NT-proBNP) (hazard ratio (HR)=5.70, p<0.0001) and male gen-
der (HR=3.10, p=0.004) were independent markers for mortality. Log10(NT-
proBNP) (HR=13.8, p<0.0001), dyspnea (HR=1.45, p=0.003) and male gen-
der (HR=2.71, p=0.03) were independent markers for CHF admissions, and
Iog10(NT-proBNP) (HR=3.69, p<0.0001), abnormal ECG (HR=2.56, p=0.003)
and history of ischaemic heart disease (HR=1.90, p=0.03) were independent
markers for other cardiac admissions. All-cause mortality (26 vs 6 deaths,
p=0.0003), first CHF admissions (18 vs 2, p=0.0002), and first admissions
from other cardiac causes (44 vs 13, p=0.0001) were significantly higher in
subjects with NT-proBNP>32.5pmol/I (study median) than in subjects with NT-
proBNP<32.5pmol/I.
Conclusion: In this large sample of the general population, NT-proBNP was
identified as the single most powerful prognostic marker for all-cause mortality
as well as for cardiac morbidity. The results point towards an increased role for
NT-proBNP analysis in the evaluation of patients suspected of heart failure.

P2949 Comparison of NT proBNP and NT proANP in the
prediction of mortality and heart failure after acute
myocardial infarction

R J. O'Brien, B. Demme, I. Squire, J E. Davies, L L. Ng. University of
Leicester, Dept of Medicine & Therapeutics, Leicester, United Kingdom

The N-terminal fragments of both B-type (N-BNP) and atrial(N-ANP) natriuretic
peptide are useful in the prediction of LV function and mortality after acute
MI(AMI).Few studies have directly compared the prognostic utility of N-ANP
with N-BNP.Plasma N-ANP and N-BNP were measured on day three in 327 un-
selected patients following AMI (152 anterior; 245 male,median age 65[range
32-95]). During a follow up of median 472 days(range 5-764)33(10.1%) pa-
tients died, 70 were hospitalised with an ACS(21.4%),19(5.8%) with LVF,and
43(13.1%) suffered outpatient LVF. Median N-ANP and N-BNP were higher in
patients with any of previous MI, angina, LVF or diabetes (all p<0.05). N-BNP
was higher in anterior AMI (1252 v 708 pM,p=0.004). Both peptides increased
with worsening Killip class (p=0.0005),and with the degree of LV dysfunction
(p<=0.001) assessed by echo.ln univariate analyses, both N-ANP and N-BNP
were higher in those dying, readmitted with heart failure or developing out-
patient LVF (all p=0.0005). Factors significant in univariate analysis (previous
Ml,angina,age,N-ANP,N-BNP,1/creatinine and Killip Class for death) were en-
tered into multivariate regression models. Only N-BNP remained independently
predictive of all three endpoints (odds ratios: death 3.6[1.4- 9.3], admission
with LVF 11.0[2.1-56.7] and outpatient LVF 2.4[1.0-5.5]. N-ANP failed to have
additional predictive value over N-BNP. Survival was lower in those with N-
ANP(p=0.0004) or N-BNP(p=0.0001) above the median (see Fig 1).

Cox proportional hazards models for death showed significant ratios for only N-
BNP(5.0[Cl 2.0-12.9]). A single measure of N-BNP following AMI independently
predicts death and heart failure, and is superior to N-ANP in this respect.
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P2950 Automated measurement of N-terminal proBNP for
biochemical detection of left ventricular dysfunction

A. Luchnerl , C. Hengstenberg 1 , H. Loewel z, G. Riegger 1 , H. Schunkert 1 ,

S. Holmer 1 . 1 Klinikum der Universitat, Innere Medizin II, Regensburg,
Germany; 2 lnstitut fur Epidemiologie, GSF Forschungszentrum, Munchen,
Germany

N-terminal pro-brain natriuretic peptide (proBNP), the amino-terminal signal
peptide of the second cardiac natriuretic peptide BNP has been found a promis-
ing biochemical marker of left ventricular (LV) dysfunction and heart failure
(CHF).
In the current study, we aimed to assess for the first time the usefulness of fully
automated measurement of proBNP (Elecsys®proBNP, Roche Diagnostics). A
total of 467 subjects late after myocardial infarction (MI, MONICA MI register
Augsburg; elapsed time after MI 1-10 years, mean 5.6) as well as 458 siblings
without MI were studied. All study subjects were characterized with respect
to hemodynamic and anthropometric parameters and renal function (glomeru-
lar filtration rate, GFR) and underwent echocardiography with respect to LV
ejection fraction (EF, Simpson method) and mass (Devereux method). In sub-
jects with MI, proBNP was significantly increased (299.3±29.1 pg/mL vs. no MI
84.9±7.7, p<0.01), particularly in the presence of LV dysfunction (515.5±142.8
pg/mL, p<0.01 vs. no MI), LV hypertrophy (447.9±73.0 pg/mL vs. MI with-
out hypertrophy 264.2±31.9, p<0.03), renal dysfunction (456.3±72.1 pg/mL
vs. MI without renal dysfunction 221.5±13.3, p<0.01), and CHF (340.9±36.2
pg/mL, p<0.01 vs. no MI). In uni- and multivariate analyses, a significant corre-
lation was present between proBNP and EF (r: -0.20, p<0.001), LV mass index
(r: 0.27, p<0.001), and GFR (r: -0.27, p<0.001) in addition to age (r: 0.14,
p<0.001) and gender (n-coefficient 70.3±33.2, p<0.04 multivariate). Patients
with LV dysfunction (EF<35%) were detected by proBNP with a sensitivity of
91% and specificity of 75% at an optimal cutpoint of 188pg/mL and an area
under the ROC curve of 0.85.
ProBNP represents a novel diagnostic tool for the detection of LV dysfunction
in patients at risk. Automated measurement of this marker is now feasible and
may provide clinical benefit. In addition to LV dysfunction, increased LV mass,
female gender, and renal dysfunction should be considered as important con-
founders of increased proBNP concentrations.

P2951 BNP and risk stratification in patients with congestive
heart failure

A B. Scardovi, A. Chiera, N. Aspromonte, E. Cerquetani, F. Lumia,
M. Romano, V. Ceci. S.Spirito, Cardiology, Rome, Italy

We sought to determine the possible relationship among brain natriuretic pep-
tide (BNP) and cardiopulmonary parameters commonly used for risk stratifica-
tion in patients suffering from congestive heart failure (CHF-PTS).
Fourty, II and III NYHA class, consecutive CHF-PTS of various etiology were
enrolled; mean age was 70,9 ± 11.6; the mean ejection fraction (EF) was
32,9% ± 8.3.
BNP plasma level was measured by means of the triage system (Biosite Di-
agnostics, Triage BNP test) before cardiopulmonary test (CPx). CPx parame-
ters were: VO2 peak (PVO2), anaerobic threshold (AT), ventilation and carbon
dioxide production ratio (VENCO2), ventilation and breathed out oxygen ratio
(VENO2)and percent of maximum predicted PVO2 (%PVO2). The measured
parameters are shown in the the table.

BNP	 263.6 ± 258.9

AT 9.56 f 2.2
PV02 12.35 ± 4.3
% PV02 60.1 f 20.3
VENO2 47.85 t 11.9
VENCO2 38.14 + 8.2

A reverse statistically significant correlation among BNP level, AT (r=-0.82),
PVO2 (r=-0.80) and % PVO2 (r=-0.60) was observed.
Although PVO2 is an important measurement in predicting survival from heart
failure, CPx is not a simple technique and is not widely available. Our prelimi-
nary data suggest that bedside BNP measurement can be considered an useful
substitute of a complex test as the CPx for risk stratification.

P2952 N-terminal pro-brain natriuretic peptide: relationship
to peak oxygen consumption and cardiac power
output in patients with chronic heart failure

S.G. Williams', D.J. Wright', R. O'Brien 2 , L.L. Ng 2 , L.B. Tan 1 . 1 Leeds
General Infirmary, Institute For Cardiovascular Research, Leeds, United
Kingdom; 2 University of Leicester, Medicine and Therapeutics, Leicester,
United Kingdom

N-Terminal pro-Brain Natriuretic Peptide (N-BNP), the 76 amino acid residue
amino terminal portion of pro-BNP, has previously been shown to independently
predict left ventricular function and 2 year survival in patients with CHF N-
BNP also provides a strong correlation with reduced left ventricular wall motion
index on echocardiography. We examined the relationship between N-BNP and
other indicators of left ventricular dysfunction determined by exercise testing in
patients with CHF.
We recruited 86 patients with CHF (mean age 56 years, 84% male, mean LVEF
36.8±2%) and 10 healthy controls (mean age 52 years, 90% male) to undergo
cardiopulmonary exercise testing with measurement of peak oxygen consump-
tion (V02) and haemodynamic variables such as peak cardiac power output
(CPO), an independent predictor of prognosis. A venous blood sample was
taken and plasma N-BNP was measured using an in-house non-competitive
two site immunoluminometric assay for full length N-BNP.
We demonstrated significantly higher N-BNP (expressed as mean±SEM) lev-
els in the CHF group (905±173 fmol/ml) compared with the control group
(26.7±12 fmol/ml, p<0.0001). There was a significant negative correlation of
log N-BNP with both peak V02 (r = -0.5, p<0.0001) and peak CPO (r = -0.572,
p<0.005) in the group with CHF N-BNP and exercise parameters did not show
any significant relationship in healthy controls.
We have shown plasma levels of N-BNP to significantly correlate with peak
V02 and peak CPO, both strong predictors of prognosis in CHF.

P2953 The efficacy of new interventional programmes
depends on the stage of heart failure, evaluated by
BNP plasma concentration

R. Pacherl, K. Schenk 2 , D. Sponer 1 , R. Berger', P. Moser 2 , M. Huelsmann 1 .

I University of Vienna, Internal Med II, Cardiology, Vienna, Austria; 2Ludwig
Boltzmann Institute, Cardiovascular Research, Vienna, Austria

Background: Interventional programmes, including heart failure (HF) outpa-
tient clinics and HF nurse specialists improve life quality, reduce readmission
rates and decrease costs. Little is known in which stage of disease such in-
terventions are most effective. Therefore, we evaluated the impact of severity
of HF, determined by BNP plasma levels, on the efficacy of special outpatient
care ("SOPC") in comparison with conventional outpatient care ("COPC").
Methods: 112 HF patients (mean age: 68±12 years, 63% males) who were
hospitalized 3 months prior to study entrance were randomized to SOPC (n=48)
or COPC (n=64). In all patients an individual prescription of RAAS antago-
nists and additional betablockade including an uptitration schedule according
to the ESC guidelines was performed by a cardiologist at the first visit in the HF
outpatient clinic. Diuretic regimes and additional therapies (digitalis, anticoag-
ulants, antiarrhythmics) were prescribed as clinical appropriate. In the SOPC
group regular home visits by a nurse specialist were arranged after 3, 6 and 12
months as well as in case of worsening HF to controll the precribed therapeutic
regimen, body weight, heart rate, blood pressure and signs and symptoms of
HF.
Results: In the SOPC group a significant reduction of the event rate (readmis-
sion rate and all cause mortality) was achieved (17% vs. 33%; p=0.04). BNP
plasma levels were comparable in both groups (314±272 vs. 369±369 pg/ml;
p=n.s.). Patients with BNP values <260 pg/ml had a comparable 1 year event-
rate, with and without SOPC (0% vs. 3%; p=n.s.). Patients with BNP values
>260 pg/ml, treated with SOPC had more events compared to patients with
BNP values <260 pg/ml treated with COPC (32% vs. 3%; p=0.002). Patients
with BNP values >260 pg/ml had fever events with SOPC than with COPC
(32% vs. 75%; p=0.003).
Conclusion: The efficacy of SOPC depends on the severity of disease evalu-
ated by BNP levels. BNP determination might be helpful in selecting patients
for novel care programmes, especially when resources are limited.
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P2954 Influence of additional restrictive filling patterns on
N-terminal pro-brain natriuretic peptide in patients
with systolic dysfunction

R M. Kell, D. Lossnitzer, F. Meister, J. Backs, C. Zugck, C. Krueger, M. Haass.
University of Heidelberg, Dep. of Cardiology, Heidelberg, Germany

Background: In patients with congestive heart failure (CHF) natriuretic pep-
tides have been reported to improve risk assessment. The aim of the present
study was to investigate whether in CHF patients with a systolic dysfunction
(LVEF < 40%) an additional restrictive diastolic left ventricular dysfunction af-
fects N-terminal pro-brain natriuretic peptide (NT-proBNP) concentrations.
Methods: Plasma concentrations of NT-proBNP were measured by ELISA in
296 CHF patients (age 59 ± 11 years, 84% male, n = 82 ischemic, n = 214
dilated cardiomyopathy, n = 37 NYHA functional class I, n = 120 class II, n =
139 class III, LVEF 22 ± 10% and peak oxygen uptake 14.7 ± 5.5 ml/min/kg).
Doppler echocardiographic transmitral flow patterns revealed additional restric-
tive (E/A > 2 or E/A 1-2 and DT < 140 ms) filling patterns in 177 patients.
Non-restrictive patterns were defined as E/A < 1 or E/A = 1-2 with DT > 140
ms.
Results: In patients with additional restrictive filling patterns (RF) plasma levels
of NT-proBNP were twice as high (524 ± 555 vs. 216 ± 263 pmol/l; p < 0.001)
than in patients with non-restrictive filling patterns (NRF). During a follow-up
period of 31 ± 18 months 79 patients were admitted to hospital due to cardiac
decompensation, 87 patients died due to cardiac causes. Compared to patients
without cardiac event, patients with cardiac decompensation had significantly
higher NT-proBNP concentrations (312 ± 446 vs. 473 ± 453 pmol/l; p = 0.009).
There were also significant differences between survivors and non-survivors
(320 ± 413 vs. 614 ± 626 pmol/l; p = 0.003).
Even after stratification into two groups (patients with non-restrictive filling pat-
terns (NRF) and patients with additional restrictive filling patterns (NRF)) sig-
nificant differences between the groups of patients without cardiac event and
patients with cardiac decompensation (NRF: 178 ± 244 vs. 488 ± 576 pmol/l,
p < 0.001; RF: 321 ± 291 vs. 586 ± 520 pmol/l, p = 0.009) and between the
groups of survivors and non-survivors (NRF: 178 ± 211 vs. 388 ± 386 pmol/l, p
< 0.001; RF: 301 ± 320 vs. 590 ± 622 pmol/l, p = 0.001) could still be detected.
Conclusion: Patients with systolic dysfunction and additional restrictive filling
patterns have significantly increased concentrations of NT-proBNP compared
to patients with non-restrictive diastolic dysfunction. However, even within each
subgroup NT-proBNP predicted cardiac decompensation and cardiac death,
indicating that its predictive value is not simply explained by discriminating re-
strictive and nonrestrictive diastolic dysfunction.

P2955 Brain natriuretic peptide in the diagnosis of systolic
left ventricular dysfunction in Chagas disease

A.L. Ribeiro 1 , A.M. Reis 2 , M.V. Barros 3 , M.R. Sousa 2 , A.A. Perez 2 ,

A.L. Rocha 2 , F.S. Machado 3 , M.O. Rocha 2 . ' Federal University of Minas
Gerais, Belo Horizonte, Brazil; 2 Federal University of Minas Gerais, Belo
Horizonte, Brazil; 3Ecoar - Medicina Diagnostica, Belo Horizonte, Brazil

Background: Left ventricular (LV) dysfunction is the main predictor of mortal-
ity in Chagas disease,a major health challenge in Latin America. It would be
desirable to develop screening methods to indicate which patients should be
submitted to complete echocardiographic LV evaluation.
Objective: To describe the behavior of brain natriuretic peptide (BNP) in a
cohort of Chagas disease patients in order to establish its diagnostic value in
the detection of LV global systolic dysfunction.
Methods: Chagas disease patients and healthy controls without other diseases
were submitted to a standardized protocol, including ECG and echocardiogra-
phy. They were divided into three groups according to serological status and
LV ejection fraction (LVEF): group 0 (controls, n = 26), group 1 (Chagas dis-
ease, LVEF > 0.40, n = 136) and group 2 (Chagas disease, LVEF < 0.41, n
= 15). BNP plasma concentrations were measured using radioimmunoassay.
The diagnostic performance of the BNP values in the diagnosis of LV systolic
dysfunction in the Chagas disease population was evaluated using the ROC
curve.
Results: BNP concentrations were significantly elevated in group 2 when com-
pared to group 1 and controls and are correlated with LVEF (rs: - 0.46, P <

0.01). The area under the ROC curve for various concentrations of BNP in the
diagnosis of LV dysfunction was 0.89 ± 0.04. An elevated BNP (>210 pg/dl)
has a sensitivity of 80%, specificity of 93.2%, positive predictive value of 52.2%
and negative predictive value of 98.1%.
Conclusion: This study discloses a hitherto unrecognized elevation of BNP
values in Chagas disease patients with global LV systolic dysfunction. BNP
measurement can be an accurate test in the screening of patients who are at
high risk of heart failure and death.

P2956 Does left ventricular geometry influence the
concentration of plasma brain natriuretic peptide in
patients with congestive heart failure?

R. Isnard 1 , F. Pousset 1 , O. Chafirovskaia 1 , A. Gackowski 1 , A. Carayon 2 ,

D. Thomas 1 , M. Komajda 1 . 1 Pitie-Salpetriere Hospital, Cardiology Dept.,
Paris, France; 2 Pitie-Salpetriere Hospital, Biochemistry Dept., Paris, France

A restrictive pattern of the transmitral flow which is a marker of increased left
ventricular (LV) filling pressure has been shown to be associated with elevated
plasma brain natriuretic peptide (BNP) in patients with congestive heart failure.
However, little is known about the implication of LV geometry in this setting. We
hypothetized that LV dilation should also contribute to increased plasma BNP
levels through an increased in LV mass and LV stress.
We studied 187 heart failure patients with LV systolic dysfunction (LV ejection
fraction < 45%), who underwent a complete echocardiographic study and a
plasma BNP measurement (RIA). Patients were divided in subgroups accord-
ing to the presence of a restrictive (R: E/A ratio > 2 or 1 <E/A ratio < 2 and
deceleration time of E < 130 ms) or non restrictive (nR: E/A ratio < 1 or 1 <E/A
ratio < 2 and deceleration time of E > 130 ms) pattern of the transmitral flow
and to the degree of LV dilation (LV end diastolic diameter, LVEDD > or <
median value, 67 mm).
The highest plasma BNP concentration was found in the subgroup of patients
with both restrictive pattern and LV dilation (table).

A:	 B:	 C:	 D:
nR and LVEDD nR and LVEDD R and LVEDD R and LVEDD

< 67 mm,	 > 67 mm,	 < 67 mm,	 > 67 mm,
n=59	 n=39	 n=45	 n=44

Plasma BNP (pg/ml) 	 94±112	 159+180	 165±192	 281±190

Group A, B, C: NS, A versus D, p = 0.00002, B versus D, p= 0.013; C versus D, p = 0.015

Multiple regression analysis shows that LVEDD (beta 0.18), E/A ratio (beta
0.31) and LV ejection fraction (beta -0.32) were independently associated with
plasma BNP.
We conclude that LV geometry independently influences the increase of plasma
BNP in patients with chronic heart failure.

BNP in Chagas disease.
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P2957 N-terminal pro-brain natriuretic peptide and
hypertension. Its importance in the diagnosis of heart
failure

M. Rivera', R. Talens 1 , F. Garcia de Burgos 2 , V. Climent 3 , I. Roldan 4 ,

G. Grau 5 , J.L. Diago 6 , V. Bertomeu 7 on behalf of Grupo Disfuncion VI,
Comunidad Valenciana. ' Hospital La Fe, Research Unit, Valencia, Spain;
2Hospital Elche, Cardiologia, Elche, Spain; 3Hospital General, Cardiologia,
Alicante, Spain; 4 Hospital Peset, Cardiologia, Valencia, Spain; 5Hospital Alcoy,
Cardiologia, Alcoy, Spain; 6Hospital Castellon, Cardiologia, Castellon, Spain;
7Hospital S Juan, Cardiologia, Alicante, Spain

Background: Plasma N-terminal pro-brain natriuretic peptide (NT-proBNP)
may be useful in the diagnosis of heart failure (CHF) and asymptomatic ven-
tricular dysfunction (LVD) and its increase has a relationship with wall stress
(WS). A frequent cause of the increase in WS is hypertension (HT). In a pop-
ulation study we compared NT-proBNP levels in subjects with and without the
diagnosis of HT.
Methods: We studied 215 subjects (119 F, 96 M), age 66±9, (45-86), obtained
from a random sample of 432 people from the Valencian Community (Alicante,
Castellon, Valencia), who in a previous questionnaire declared to suffer from
some degree of dyspnea. These 432 subjects were referred to their local hos-
pital (10 hospitals were involved in the study) where blood samples were taken,
an echo-Doppler study was performed, a specific questionnaire was completed
which included the question asking if they had been previously diagnosed with
HT. Blood samples were all measured independently at the same hospital. Out
of the 432 subjects we got a positive answer from 215 and this study was
complete in 202. Seventy two subjects declared that they had been previously
diagnosed with HT and 130 had not been diagnosed with HT. NT-proBNP levels
are in pg/ml and mitral flow propagation velocity (Vp) in cm/s.
Results: For the whole population NT-proBNP was 88 (0-2585). When we com-
pared HT subjects, LV mass index 126±44 gr/m2 , Vp=57±19, with no HT,
LV mass index 106±46 gr/m2 , Vp=60±19, we found higher NT-proBNP lev-
els in HT, n=72, 123 (0-2184) when compared with no HT, n=1 30, 77 (0-2585),
p<0.01. When we excluded systolic LVD we found 118 (0-2184) in HT and 72
(0-997) in those without HT, p<0.01. When we also excluded diastolic LVD we
found 101 (0-430) in HT and 69 (0-997) in those without HT, p< 0.05.
Conclusion: This population study shows that hypertension must be take into
account when using NT-proBNP for CHF diagnostic with and without systolic
LVD and independently from the detection or non-detection of diastolic LVD.
This should be confirmed in new studies for its potential importance in clinical
practice.

P2958 Brain natriuretic peptide for the evaluation of
dyspnoeic patients in the emergency department

F. Post', D. Peetz 2 , P. Knoess 1 , D. Mertens'. 'Johannes
Gutenberg-Universitat, Klinik, II. Medizinische Klinik, Mainz, Germany;
2 Clinical Chemistry, Johannes Gutenberg Universitat Mainz, Germany

Dyspnea is a common symptom in a general emergency department. While
some dyspnoeic patients should quickly be referred to a cardiologist, others
show diseases that are non-cardiac. Brain natriuretic peptide (BNP) is a well
known serologic marker for determination left ventricular dysfunction. Thus, we
examined wether by determination of BNP Patients with cardiac diseases can
be divided from Patients with non-cardiac diseases.
Method: We measured BNP in 100 patients with dyspnea as leading symp-
tom in the emergency department. Treating physicians were blinded to BNP
measurements. Afterwards all patients were divided into "cardiac" and "non-
cardiac' patients by a panel blinded to BNP results. This was done on the
basis of all findings gathered during the patient's hospital stay. The severity
of dyspnoea was evaluated by a standardized Scoring system. Groups were
compared
Results: The table shows the results.

BNP Dyspnoea-Score

Cardiac (n= 57) 905,0 fmol/l 87,5
Non-cardiac (n= 43) 83,5 fmolA 84
p-value <0,0001 n.s.

Conclusion: BNP proves to be an excellent marker in the emergency depart-
ment. Dyspnoe related to ventricular dysfunction can be divided from "non-
cardiac"-dyspnea within 20 minutes. Measurements of BNP should be incorpo-
rated of the diagnostic work-up of dyspnea in the emergency department.

P2959 What are the N-terminal pro-brain natriuretic peptide
values in normal subjects? A community-based study

M. Rivera', F. Garcia de Burgos 2 , V. Bertomeu 3 , A. Salvador 4 , J. Cosin 5 ,

J.L. Diago 6 , R. Paya 7 , V. Miro 8 , F Sogorb 9 , J. Valencia 9 on behalf of Grupo
Disfuncion VI, Comunidad Valenciana. ( Hospital La Fe, Research Unit,
Valencia, Spain; 2 Hospital Elche, Cardiologia, Elche, Spain; 3 Hospital S Juan,
Cardiologia, Alicante, Spain; 4 Hospital Peset, Cardiologia, Valencia, Spain;
5 Centro Investigacion La Fe, Cardiologia, Valencia, Spain; 6Hospital Castellon,
Cardiologia, Castellon, Spain; 'Hospital General, Cardiologia, Valencia,
Spain; 8 Valencia, Spain; 9Hospital General, Cardiologia, Alicante, Spain

Background: Plasma N-terminal pro-brain natriuretic peptide (NT-proBNP)
may be useful in de diagnosis of heart failure (CHF) and asymptomatic ventric-
ular (LV) dysfunction. However the range of NT-proBNP observed in subjects
without cardiovascular (CV) disease or LV dysfunction are poorly defined and
may be age specific.
Methods: We studied 215 subjects (119 F, 96 M), age 66±9, (45-86), obtained
from a random sample of 432 people from the Valencian Community, Spain (Al-
icante, Castellon, Valencia), who in a previous questionnaire declared to suffer
from some degree of dyspnea. These 432 subjects were referred to their local
hospital (10 hospitals were involved in the study) where blood samples were
taken, an echo-Doppler study was performed, a specific questionnaire was
completed and subjects were classified according to NYHA functional classes.
Tapes were all measured independently at the same hospital. Out of the 432
subjects we got a positive answer from 215. From this population, we identified
subjects in sinus rhythm without CV, renal or pulmonary disease or diabetes,
they were not on any CV medications, and they all had a normal systolic, dias-
tolic and valvular function on Echo (n =88). NT-proBNP levels are in pg/ml.
Results: For the whole population values of NT-proBNP were 47 (0-318). When
we compared age groups (50-60, Al; 60-70, All and 70-80, AIII) we found
p<0.001. We found a higher NT-proBNP in All subjects, 69 (0-291), when com-
pared with NT-proBNP in Al subjects, 27 (0-127), p<0.05. NT-proBNP was also
higher in AIII subjects, 81 (16-318), p<0.0001.
Conclusion: This multicenter population study shows that in absence of dis-
ease or abnormal cardiac structure or function, the effect of age on NT-proBNP
values may need to be taken into consideration when using NT-proBNP in clin-
ical practice.

P2960 Brain natriuretic peptide levels in assessment of left
ventricular dysfunction in type 2 asymptomatic
diabetic patients

J.C. Charniot', J.P. Albertini 2 , R. Cohen 3 , F. Ferriere 2 .'HopitalAvicenne,
Service de Cardiologie, Bobigny cedex, France; 2Avicenne Hospital,
Biochemistry, Bobigny, France; 3Avicenne Hospital, Endocrinoly, Bobigny,
France

Background: Diabetes is associated with an increased risk for cardiovascular
disease including increased left ventricular mass and wall thickness, reduced
left ventricular systolic chamber. Echocardiography is the basis for diagnosis
of left ventricular (LV) dysfunction, but its cost and availability limits its use for
routine screening. As Brain Natriuretic Peptide (BNP) accurately reflects early
LV dysfunction, we hypothesized that BNP might be useful as a prospective
screening tool in asymptomatic diabetic patients to evaluate LV function prior
to perform echocardiography.
Methods and Results: Among 121 type 2 asymptomatic diabetic patients,
consecutively hospitalized for the assessment of diabetic status, 81 patients
having both BNP and complete echocardiography were studied. BNP was mea-
sured in EDTA-whole blood by a point-of-care immunoassay (Triage ® , Biosite
Diagnostic, BMD, France). The results were blinded to the cardiologist mak-
ing the assessment of LV diastolic dysfunction or LV systolic dysfunction. Ac-
cording to echographic data, patients were divided into normal, diastolic dys-
function and systolic dysfunction. In the 25 patients with a normal LV function,
BNP levels averaged 14±4 pg/mL, and were lower than in those with abnormal
cardiac function (71.8±13.3 pg/ml p<0.0001), in abnormal group, BNP levels
were lower in those with either diastolic dysfunction (n =29, BNP=68±14 pg/mL,
P<0.0001) or systolic dysfunction (n=9, BNP=224±41 pg/mL, P<0.0001).
Well-controlled patients (n = 18) receiving cardiac drugs had abnormal dias-
tolic LV function but similar BNP levels to those of patients with normal LV func-
tion (BNP=21±7 vs. 14±4 pg/mL, P=0.34). ROC analysis revealed an AUC
of 0.88 for the detection of LV diastolic or systolic dysfunction and an AUC
of 0.91 for the detection of systolic dysfunction. The best cut-off of BNP lev-
els to detect LV dysfunction was 33 pg/mL (accuracy=80%, sensitivity of 84%,
specificity of 76% positive and negative predictive values (PPV, NPV) of 88%
and 69%, respectively). For the detection of LV systolic dysfunction, the best
cut-off was 120 pg/mL (accuracy=82%, sensitivity of 83%, specificity of 78%
and PPV=7f% and NPV=83%, respectively). Age, LV mass index, LVEDD and
LVESD were significantly and independently correlated with BNP (multivariate
r=0.80, P=0.0002, 0.03, 0.002 and 0.01, respectively).
Conclusions: In asymptomatic diabetic patients, BNP levels could accurately
predict LV dysfunction and may be helpful for monitoring therapy. A level <33
pg/mL may preclude the need for expensive echocardiography.
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P2961 NT-pro Brain natriuretic peptide as marker for severity
and prognosis of left ventricular dysfunction

B. Pieske 1 , D. von Lewinski 1 , C.H. Herrmann-Lingen 2 , J. Sander',
W. Schenker', T. Yksel 1 , G. Hess 3 , L. Binder'. 1 University Hospital
Gottingen, Cardiology and Pneumology, Gottingen, Germany; I University of
Gottingen, Psychosomatics and Psychotherapy, Gottingen, Germany; 3Roche
Diagnostics, Tutzingen, Germany

Brain natriuretic peptide (BNP) is secreted from the ventricles upon stretch, and
BNP plasma levels are elevated in congestive heart failure. We determined the
value of plasma levels of NT-pro BNP, the inactive N-terminal cleavage product
during activation of BNP, for diagnosis of inapperent left ventricular dysfunction
and assessement of prognosis in patients with overt heart failure.
Methods: Clinical evaluation of 30 healthy controls, 196 asymptomatic patients
with cardiovascular risk profile (hypertension, diabetes, hyperlipidemia), but no
known ventricular dysfunction (risk patients, RP), and 98 patients with echocar-
diographically demonstrated reduced left ventricular function (EF <40%; LV-
Dys). Correlation of clinical parameters with NT-proBNP plasma levels (Elec-
sys, Roche Diagnostics, Tutzing, Germany).
Results: NTproBNP plasma levels were 36±4 pg/mI in controls, 251±62 pg/ml
in RP (p<0.01 vs. controls), and 4716±695 pg/ml in LV-Dys (p<0.001 vs con-
trols or RP). In RP, NT-proBNP plasma levels were positively correlated with
systolic hypertension (p<001), pathological echocardiographic findings (LV hy-
pertrophy, pathological E/A ratio, EF, LVEDD; p=0.037) and proANP plasma
levels (p<0.01). In LV-Dys, NT-proBNP levels increased significantly with in-
creasing NYHA class (NYHA I: 1759±855; NYHA II: 3027±605; NYHA III:
4271±733; NYHA IV: 10816±2623 pg/ml). There was a direct correlation be-
tween NT-proBNP levels and NYHA class (r=0.544; p<0.001), EF (r=-0.234;
p=0.034), or age (r=0.249; p=0.041). In patients with normal kreatinine values
(n=44), the correlation with NYHA class (r=0.621; p<0.001) or EF (r=0.417;
p=0.006) was even better. After 1 year, 20 of 109 patients in LV-Dys (18.3%)
had died. In these patients, the initial NT-proBNP levels (29.004 pg/ml) were
significantly (p<0.001) higher than in survivors

P2962 Value of cardiopulmonary exercise testing and brain
natriuretic peptide to predict prognosis of patients
with chronic heart failure

S. Kruger, U. Janssens, J. Graf, T. Stickel, P. Hanrath. University clinic, Medical
Clinic 1, Aachen, Germany

Background: Cardiopulmonary exercise testing (CPX) and determination of
brain natriuretic peptide (BNP) are used to estimate survival in patients (pts)
with chronic heart failure (CHF). No data, however, exists comparing the prog-
nostic value of both methods in a cohort of pts with moderate to severe CHF
simultaneously.
Methods: We prospectively studied 85 consecutive CHF pts (59 ± 13 y., 63
men, LVEF 26 ± 6%, NYHA II-III, 34 ischemic heart disease, 51 dilated car-
diomyopathy) with regard to the incidence of cardiac decompensation and/or
cardiovascular mortality. At study entry all pts underwent a symptom-limited
CPX with determination of peak V02 and resting BNP plasma level.
Results: During the study period of 273 ± 142 days, 2 pts (2.4%) were lost to
follow-up, 4 pts (4.8%) died from cardiac disease, and 10 pts (12.2%) suffered
from cardiac decompensation. Kaplan-Meier estimates of freedom from cardiac
decompensation/death differed significantly both for pts above and below the
median values of BNP and peak V02. The event-free survival rate was 95% in
pts with a plasma BNP < 292 pg/ml (median value) compared to only 76% in
pts with a BNP > 292 pg/ml (p < 0.05). CPX resulted in comparable findings
with an event-free survival rate of 95% in pts with a peak V02> 15.3 ml/min/kg
(median value) compared to only 76% in pts with a peak V02 < 15.3 ml/min/kg
(p < 0.05).
Conclusions: Plasma BNP seems to be a valuable tool for risk stratification in
pts with moderate to severe CHF BNP was comparable to the prognostic power
of peak V02. Thus BNP might help to reduce the need for more expensive and
time consuming cardiac tests like CPX in the management of CHF.

P2963 Determination of a prognostic threshold for bedside
B type natriuretic peptide in chronic heart failure

P. Jourdain 1 , F. funck l , M. beliorini 1 , N. guillard 1 , J. loiret' , B. thebault' ,
M. desnos 2 . ( Rene Dubos Hospital, Cardiology Dept., Pontoise, France;
2Hopital G. Pompidou, Cardiology Dept., Paris, France

NYHA classification and left ventricular ejection fraction are the major prognos-
tic factors used in routine in chronic heart failure. BNP is a peptide secreted by
the myocytes. We thus wanted to determine the interest of measuring bedside
BNP compared to the traditional prognostic factors
Methods BNP plasmatic level was determined by bedside ultra fast "triage"
immuno-fluorescent assay (Biosite laboratories). Left ventricular ejection frac-
tion was determined by echocardiography.
Results We included 171 consecutive patients. The follow-up was 6 months.
The patients were separate in two groups at the end of the follow-up. Group A
included patients alive and the group B the patients deceased of heart fail-
ure during the follow-up. The group B presented a higher NYHA class (re-
spectively 3,75±0,44 versus 2,28±1,05 p<0,001), a lower LVEF (28,5%±8,21
versus 37,7±8,8 p< 0,001) and a much higher BNP level (1208±166 versus
295±54,3 pg/ml p< 0,001) than group A. In univaried analysis, LVEF and BNP
level can predict mortality (respectively p< 0,04 and p<0,001). In multivariate
analysis, only BNP level is an independent prognostic factor (p<0,001).
Mortality is null in the group of the patients presenting a left ventricular ejection
fraction < 35% having normal BNP and is about 47% at the end of the follow-
up in the group of the patients with a left ventricular ejection fraction < 35%
and a BNP > 300 pg/ml Mortality is related to the BNP level more than to the
LVEF and NYHA class. In ROC curves, 800 pg/ml of BNP seems to be the best
threshold to predict mortality at 6 month.
Conclusions the plasmatic BNP level obtained in routine is a very good prog-
nostic marker in chronic heart failure. Patients with a BNP < 300 pg/ml have a
good prognosis regardless to LVEF or NYHA classification. It allows to deter-
mine the prognosis of patients suffering from chronic heart failure in a finer way
than the LVEF or NYHA class.

P2964 N-terminal brain natriuretic peptide (N-BNP) and atrial
natriuretic peptide (N-ANP) in healthy neonates:
marked and rapid increase after birth

T.S. MirI, R. Laux 2 , B. Liedke 2 , C. Heinze 2 , S. Laer 3 , J. Weil 4 . 1 University
Hospital Eppendorf, Paediatric Cardiology, Hamburg, Germany; 2AK
Barmbek, Neonatology, Hamburg, Germany; 3Pharmakology, University
Hospital Eppendorf, Hamburg, Germany; 4 Paediatric Cardiology, University
Hospital Eppendorf, Hamburg, Germany

The purpose of the study was to examine possible variances in the expression
of N-BNP and N-ANP during the developmental circulatory changes after birth
in healthy term neonates. Reference values for N-BNP and N-ANP in neonates
are not known.
Methods: N-BNP and N-NP plasma concentrations were measured in pe-
ripheral venous (n=116) and umbilical cord blood (n=37) in 153 healthy term
neonates (5.1,0 — 30 days) using a validated enzyme immunoassay. For com-
parison the newborns were divided into eight different age groups from birth to
30 days of age.
Results: The plasma N-BNP and N-ANP concentrations were the highest at
1 day of age (600, 254-893 and 11 0650; 10000 - 436000 fmol/ml) and were
found significantly higher compared to 0 days of age (201, 58-430 and 5680
- 16900; p<0.0001). After this marked increase N-BNP and N-ANP levels de-
crease regularly and become stable at the fifth day of life.
Conclusion: The N-BNP and N-ANP plasma concentrations in healthy
neonates showed a marked and preferential increase during the first days of
age, suggesting that these natriuretic peptides have a physiological role in the
perinatal change from fetal to neonatal circulation.
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P2965 Assessment of ventilatory response to exercise in
patients with chronic heart failure

R. Zymlinski, J. Petruk-Kowalczyk, W. Banasiak, P. Ponikowski. Clinical
Military Hospital, Cardiology, Wroclaw, Poland

In chronic heart failure (CHF), cardiopulmonary exercise testing (CPX) is useful
in monitoring clinical severity of the disease, determining the optimal timing of
heart transplantation and for risk stratification. The aim of this study was to
assess the practical value of newly described parameter derived from CPX i.e.
the ventilatory response to exercise in unselected population of CHF pts.
Material and methods: We investigated 80 consecutive, stable CHF pts (61
men, age: 61 yrs, NYHA class I/II/III: 9/39/32, left ventricular ejection fraction
[LVEF]: 33%) and 20 age- and sex-matched healthy controls that underwent
CPX. The regression slope of minute ventilation against carbon dioxide produc-
tion (VENCO2 slope) was used as an index of ventilatory response to exercise.
In addition, peak oxygen uptake (peak V02) and anaerobic threshold (AT) were
measured.
Results: When compared to the control group CHF patients had lower peak
V02 (17.9±4.1 vs 32.4±7.1 ml/kg/min) and higher VENCO2 slope (34.8±10.1
vs 23.9±4.1, CHF vs controls respectively, p<0.001 for both comparisons).
VENCO2 correlated neither with age nor with indices of left ventricular func-
tion (ejection fraction, diastolic and systolic diameters)(r<0.2, p>0.l in all anal-
yses). However, we found correlation between VENCO2 and peak V02 (r=-
0.51, p<0.001), NYHA class (NYHA I-II vs III, p<0.001) and quality of live as
assessed by the Minnesota questionnaire (r=0.39, p<0.05). To investigate re-
producibility of VENCO2 slope 14 CHF pts and 10 controls underwent a sec-
ond CPX within 10-18 days. In both groups VENCO2 slope had acceptable
reproducibility (coefficient of variance of 14% in CHF and 11% in controls).
During the follow-up (average 11 months) 10 (13%) CHF pts died. Augmented
VENCO2 was related to poor prognosis independently of peak V02, NYHA
class and impaired left ventricular function (p<0.05).
Conclusions: In a broad, unselected population of CHF patients, increased
exercise ventilation (VENCO2 slope) correlates with the objective and subjec-
tive indices of exercise intolerance, and may per se have a prognostic value.
The assessment of VENCO2 could be used as an additional, simple and re-
producible CPX-derived parameter in patients with CHF.

P2966 Improvement of regional myocardial function
following exercise training in left ventricular
dysfunction measured by Doppler myocardial imaging

M. Deljanin IIic 1 , S. Ilic 2 , Lj. Nikolic', D. Djordjevic', V. Stoickov', V. Skakic 2 .

t Institute of Cardiology, Echo Lab, Niska Banja, Yugoslavia; 2 lnstitute of
Cardiology, Clinical Cardiology, Niska Banja, Yugoslavia

The aim of the study was a quantitative assessment of the effects of exercise
training on regional systolic and diastolic myocardial function in patients (pts)
with left ventricular (LV) dysfunction, using pulsed wave Doppler myocardial
imaging (PW-DMI).
Method: In the group of 51 male pts (mean age 56.7 ± 8.7 years) with ejection
fraction (EF) < 40%, at baseline and after four weeks echocardiography studies
were performed.
Regional myocardial function, was obtained from apical approach, with PW-
DMI sample volume within any LV segment at basal and medium level. In each
adequately visualized segment we calculated m.v. of systolic (S), early (E) and
late (A) diastolic waves and their ratio E/A - index of regional diastolic function.
After the initial study, pts were randomized to trained (T, n=32) and control (C,
n=19) groups. Patients in T group exercise daily about 40 minutes in the 10 to
15 minutes intervals over a period of four weeks at a residential rehabilitation
center while pts in C group received usual community care.
Results: After four weeks, in the T group regional diastolic function of basal
and medium LV segment significantly improved (E/A from 0.88 ± 0.39 to 0.98
± 0.41, P<0.05 and E/A from 0.82 ± 0.37 to 0.95 ± 0.42, P<0.01) as well as
regional systolic function (S from 7.2 ± 3.1 to 8.0 ± 3.3 cm/s, P<0.05 and S
from 6.7 ± 3.3 to 7.5 ± 3.5 cm/s, P<0.05). In the C group evaluation of regional
diastolic function of basal and medium LV segments showed slightly changes
(E/A from 0.89 ± 0.36 to 0.93 ± 0.39, NS and E/A from 0.86 ± 0.35 to 0.89 ±
0.38, NS) as well as regional systolic function (S from 6.8 f 3.1 to 7.1 ± 3.5
cm/s, NS and S from 6.0 ± 2.9 to 6.4 ± 3.3 cm/s, NS). EF increased slightly in
the T group but was not changed in the C group.
Conclusion: In LV dysfunction exercise training significantly improved regional
systolic and diastolic myocardial function which can be estimated by PW-DMI,
even before significant changes in LV EF occurred.

P2967 Exercise training decreases biventricular oxidative
metabolism and improves left ventricular efficiency in
patients with dilated cardiomyopathy

K. Stolen , J. Kemppainen 1 , H. Ukkonen 1 , K. Kalliokoski 1 , M. Luotolahti 2 ,

J. Airaksinen 3 , P. Nuutila 1 , J. Knuuti 1 . t University of Turku, Turku PET Centre,
Turku, Finland; 2 Turku University Central Hospital, Department of Clinical
Physiology, Turku, Finland; 3 Turku University Central Hospital, Department of
Internal Medicine, Turku, Finland

The effect of exercise training on myocardial oxidative metabolism and effi-
ciency was studied in 16 clinically stable patients with dilated cardiomyopa-
thy (NYHA class I-II) using positron emission tomography (PET) techniques.
Nine of these patients participated in a 5 month endurance and strength train-
ing program at an intensity of 70% of peak oxygen consumption (V02), while
7 patients served as control subjects. Measurements of left ventricular func-
tion were assessed using two-dimensional echocardiography. Basal oxidative
metabolism in both the left (LV) and right (RV) ventricle were measured us-
ing the monoexponential clearance rate of [11 C]acetate (kmono). An estima-
tion of myocardial work per gram of tissue was calculated as (systolic blood
pressure x stroke volume x heart rate)/LV mass. Myocardial efficiency was cal-
culated as myocardial work/LVkmono. The patient groups were comparable
at baseline in terms of LVkmono, LV work, and LV efficiency, however base-
line RVkmono values were slightly lower in the training group compared to the
control group. Peak V02 increased by 27% in the training group (19.4±4.1 to
24.6±5.2 ml/kg/min; P<0.001) where no change was observed in the control
group (20.6±4.2 to 21.2±2.9 ml/kg/min; P=NS). An improvement in ejection
fraction was also observed in the training group (33±8 to 39±9%; P=0.004)
compared to the control group (35±7 to 37±6%; P=NS). Biventricular oxidative
metabolism along with LV work and efficiency results are shown in the table.

Training group	 Control group

Baseline	 Follow-up	 Baseline	 Follow-up

RVkmono (/min)	 0.047±0.006# 0.0421±0.007* 0.056±0.006# 0.057010.009
LVkmono (/min)	 0.065±0.014 0.059±0.016* 0.073±0.012 0.074±0.014
LV work (mmHgxml/g) 	 1.88±0.74	 2.02±0.63	 2.46±0.55	 2.54±0.59
LV efficiency (mmHgxml/g/min) 	 28.8±9.8	 34.4±7.9*	 33.6±6.9	 34.2±5.4

`P<0.05 (Baseline vs. Follow-up); #P<0.05 (between groups).

Exercise training improved LV function and exercise tolerance while biventric-
ular oxidative metabolism decreased. This decrease resulted in an enhanced
LV efficiency. Therefore, we conclude that exercise training is an energetically
favorable way to improve myocardial function and exercise tolerance in patients
with dilated cardiomyopathy and mild heart failure.
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P2968 Augmented plasma adenosine response to exercise
and reduced exercise ammonia in heart failure: a
possible alteration of purine degradation

T. Kinugawa, S. Osaki, K. Ogino, M. Kato, Y. Tomikura, O. Igawa, I. Hisatome,
C. Shigemasa. Tottori University Faculty of Medicine, Div of Cardiology/1st
Dept Int Med, Yonago, Japan

Background: During strenuous muscle exercise, purine nucleotide degrada-
tion occurs and adenosine monophosphate (AMP) is metabolized into two path-
ways. One is deamination by AMP deaminase, an enzyme responsible for am-
monia production, and other is dephosphorylation by 5'-nucleotidase, an en-
zyme responsible for adenosine production. Recently, it has been reported that
inheritance of the mutant AMP deaminase 1 allele is associated with good prog-
nosis in patients with chronic heart failure (CHF). Such patients have reduced
AMP deaminase activity in their skeletal muscle and might have enhanced
adenosine production with relative activation of 5'-nucleotidase. This study de-
termined whether plasma adenosine response to exercise is augmented in pa-
tients with CHF.
Methods: Maximal ergometer exercise tests with expired gas analysis were
performed in 51 patients with CHF (age=61±2 years, left ventricular ejection
fraction=38±1 %, peak V02=18.0±0.7 ml/min/kg, NYHA class 1/II/III=19/18/14)
and 20 normal controls. Serial changes in plasma ammonia and adenosine
were determined. The exercise response was assessed by the ratio for the
change (delta) in each metabolite to peak work rate.
Results: Peak work rate decreased as CHF worsened (Control, NYHA I, II, III:
155±11, 141±10, 97±8, 72±7 watts, p<0.0001). Resting plasma adenosine,
but not ammonia, were higher in class III CHF (22±5, 17±4, 31±7, 46±13
nmol/L, p<0.05). The changes in plasma ammonia by exercise were smaller
as CHF worsened. The ratio for delta-ammonia to peak work rate was smaller
in class III CHF (0.59±0.13, 0.41±0.06, 0.37±0.10, 0.22±0.11 µg/dL.watts,
p<0.05). Plasma adenosine response to exercise tended to be augmented
in class III CHF, and the ratio for delta-adenosine to peak work rate was
significantly augmented in class III CHF (0.90±0.20, 0.86±0.14, 1.11±0.27,
2.92±0.67 nmol/L.watts, p<0.001).
Conclusions: Plasma adenosine levels were significantly higher, and adeno-
sine response to exercise normalized with the peak work rate was augmented
in patients with severe heart failure. On the other hand, plasma ammonia re-
sponse was attenuated. These results suggest that there may be an altered
adenine nucleotide metabolism with shunting of ATP catabolic pathway from
AMP deamination to adenosine production. Given the physiological actions,
the enhanced adenosine production at rest and during exercise may have car-
dioprotective effects in patients with CHF.

P2969 Combination of submaximal and maximal exercise
testing for improvement of prognostic assessment in
heart failure

H.P. Brunner-La Rocca 1 , M. Brehm 1 , D. Weilenmann 2 , H. Rickli 3 ,

C. Schalcher 3 , E. Oechslin 1 W. Kiowski 1 . ' University Hospital, Cardiology,
Zurich, Switzerland; 2Kantonsspital, Cardiology, Basel, Switzerland;
3Kantonsspital, Cardiology, St. Gallen, Switzerland

Peak exercise testing has been used for long to assess prognosis in conges-
tive heart failure (CHF). More recently, there has been an increasing interest
in submaximal exercise testing, trying to substitute maximal exercise testing.
However, maximal and submaximal exercise testing may not test the same.
Thus, combining the 2 tests may augment the predictive value of exercise test-
ing.
Methods: Ergospirometry was performed in 146 patients with CHF (EF
27±13%), using a 2-step treadmill protocol (first 6 minutes 1mph, 6% ele-
vation, followed by a ramp protocol 0.15W/kg/min). The mean response time
(MRT=02-deficit/DVO2) of V02 during initiation of exercise and peak oxygen
consumption (VO2max) were measured. DVO2=difference of V02 from rest
to steady state. Cardiac death and urgent transplantation were considered as
endpoints (follow-up 27±17months).
Results: Thirty-two patients (22%) died and 11 (8%) were urgently trans-
planted. In multivariate Cox-regression analysis, MRT (hazard ratio (HR) for
combined endpoint: 1.68 per 10s, p<0.0001), VO2max expressed as % of nor-

mal value (HR=0.62 per 10%, p<0.0001), and resting systolic blood pressure
(SBP; HR=0.71 per 10mmHg, p=0.003) were independently related to progno-
sis. The following cut-off points were used (combined endpoint, all p<0.001):
MRT>50s (HR=4.47), VO2max<50% (HR=4.67), resting SBP<105mmHg
(HR=3.1 1). Patients with all 3 risk factors (n=20) had a very bad prognosis (mor-
tality/combined endpoint: 1 year: 49%/60%; 2 years: 83%/89%), while patients
with no or only one factor (n=94) were not at particular risk (1 year: 3%/3%; 2
years: 10%/11 %; figure).
Conclusion: The combined use of parameters of submaximal and maximal
exercise testing provides a more complete picture for risk assessment in CHF.

P2970 VENCO2 slope normalized for the achieved exercise
workload (Watts) better predicts prognosis than the
VEIVCO2 slope in heart failure

M. Guazzi 1 , S. De Vital , G. Reina 2 , M.D. Guazzi 1. 1 University of Milan,
Institute of Cardiology, Milan, Italy; zlnstitute of Statistics, University of Milan,
Milan, Italy

Background: The level of physical activity is tightly related to prognosis in
chronic heart failure (CHF). The slope of the VENCO2 relationship during exer-
cise is a strong predictor of survival in CHF Nevertheless, this parameter does
not account for endurance and intensity of exercise.
Aim of the present study was to assess whether normalization for the achieved
exercise workload (Watts) strengthens the prognostic power of the VENCO2
slope in CHF.
Methods: For this purpose, we enrolled in a prospective study 100 patients (78
men, 22 women), mean age 60±9 years, NYHA class II-III, with mean ejection
fraction of 35±10% in stable haemodynamic conditions and optimized phar-
machological therapy. Patients underwent maximal cardiopulmonary testing by
cycloergometer (personalized ramp test).
Results: The mean value of oxygen consumption at peak exercise (peak V02)
was 16.2±4.3 ml/kg/min and the averages of VENCO2 slope and VENCO2/W
were 34±8 and 0.39±0.2, respectively. The mean follow-up of the study was
26.5±2 months.
The survival curves analysis by Cox regression hazard method showed that
long term prognosis is better predicted by the VENCO2/W, than the VENCO2
(p<0.0001 vs p<0.03). Figures show Kaplan Meier curves for VENCO2 slope
(cut-off: 34) and VENCO2/W ratio (cut-off: 0.5).

Kaplan Meier survival curves.

Conclusions: These results document that both VENCO2 and VENCO2/W
are related with mortality. Nevertheless, normalization of VENCO2 slope for the
achieved exercise workload strengthens the prognostic power of this relevant
clinical indicator.

Survival free of urgent transplantation.
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P2971 Lower prognostic value of peak V02 compared with
the exercise ventilatory response in the patients with
heart failure on beta-blocker therapy

M. Metra 1 , S. Nodari ' , E. Vizzardi 1 , N. Pezzali ' , E. Trussardi 1 , G. Parinel l0 2 ,

C. Giovanelli 1 , L. Del Gas'. 'Chair of Cardiology, University of Brescia,
Brescia, Italy; 2 Unit of Medical Statistics, University of Brescia, Brescia, Italy

Long-term beta-blocker (BB) administration to the patients with chronic heart
failure (HF) is associated with a significant improvement in left ventricular ejec-
tion fraction (LVEF) and hemodynamics with only small changes in maximal
functional capacity. We thus hypothesised that the prognostic value of these
parameters could be influenced by BB therapy. One-hundred eighty-four pa-
tients with HF (LVEF, 20±7%; peak V02, 14.3±4.5 ml/k/min) were assessed
by MUGA and cardiopulmonary exercise (ex) testing with invasive hemody-
namic monitoring before and, in the 164 patients (89%) who survived, after
9-12 months of maintenance therapy with carvedilol (n=102; 41±17 mg/day)
or metoprolol tartrate (n=62; 106±45 mg/day). During the 29±20 months of
follow-up after the reassessment on BB therapy, 28 of the 164 patients (18%)
died and 16 underwent heart transplantation (Tx). Among the parameters as-
sessed before the initiation of BB therapy, Cox multivariate regression anal-
ysis selected peak VO2 (HR, 0.83; 95%CI, 0.75-0.91; p=0.0002) and serum
creatinine (p=0.002) as significant predictors of total mortality and, similarly,
serum creatinine (p=0.007), peak V02 (p=0.002) and NYHA class (p=0.004) as
predictors of mortality and Tx. In contrast, when the data obtained during BB
therapy were used, the variables selected were serum creatinine (p=0.005),
VENCO2 slope (HR, 1.06; 95%Cl, 1.01-1.10, p=0.009), age (p=0.027) and
resting PWP (p=0.035). Six, 12, 24 and 36 months cumulative survival was
of 97%, 96%, 94% and 94% respectively, in the patients with peak V02 > 14
ml/kg/min, 98%, 90% and 83% and 77% in the patients with peak V02 < 14
and > 10 ml/kg/min and 74%, 64%, 59% and 51% in the patients with peak
V02 < 10 ml/kg/min (p<0.001 at log-rank tests). Six, 12, 24 and 36 months
survival was 98%, 96%, 92% and 88% in the 65 patients with a normal, <35,
VENCO2 slope and 91%, 83%, 79% and 76% in the other 99 patients with
a VENCO2 slope > 35 (p<0.001). Peak V02 was highly related to peak ex
heart rate (HR), Cl, stroke volume index (SVI), mean pulmonary artery pres-
sure (PAP) and PWP (r= 0.44, 0.77, 0.61, -0.37 and -0.34, respectively; all
p<0.001) while VENCO2 slope was less related to peak ex HR (r=-0.15), Cl
(r=-0.53) and SVI (r=-0.51). Thus, maximal functional capacity remains useful
for the prognostic assessment of the HF patients on BB therapy. The lower
prognostic value of peak V02 may be related to its greater dependence on the
HR and CI response to ex which may be influenced by BB therapy independent
from its beneficial effects on LV function.

P2972 Effect of exercise training on skeletal muscle
metabolism in patients with dilated cardiomyopathy

J. Kemppainen 1 , K. Stolen 2 , K. KalliokoskiI, T. Salon, J. Airaksinen 2 ,
P. Nuutila 2 , J. Knuuti 2 . ' University of Turku, Turku PET Centre, Turku, Finland,-

2 University of Turku, Turku PET Centre, Turku, Finland

Most training studies related to chronic heart failure involve a combination of
patients with an etiology of ischemic and idiopathic cardiomyopathy. Due to
limited data available regarding on effect of exercise training on skeletal muscle
metabolism in patients with idiopathic dilated cardiomyopathy (DCM) we aimed
to determine the adaptive peripheral changes in perfusion and metabolism in
DCM after combined aerobic and resistance training.
Fifteen, NYHA I-II, DCM patients on stable medical therapy were stud-
ied. The subjects were prospectly selected to either a training group (n=8,
LVEF=34±8%) or a non-training group (n=7, LVEF=36±6%) based on resi-
dence. The training program lasted for five months, 3 days/week at an intenisty
of 65-70% of VO2max. Also, 2 days/week home training was included into pro-
gram. Training consisted of both strength and endurance training components.
Muscle blood flow, oxygen consumption, and glucose uptake was quantified
using [150]-water, [150]-oxygen, [18F]-FDG, and positron emission tomogra-
phy (PET). Subjects performed one-legged isometric exercise at an intensity
of 10% of maximal isometric force during scanning. The measurements were
done during euglycemic hyperinsulinemic clamp before and after exercise train-
ing or equal control period.
Attendance in the training program was 88%. Average improvement in exercise
capacity was 27% in training group, p<0.001. Training improved whole body
glucose uptake (23%, p<0.05), resting (53%, p=0.08) and exercise stimulated
glucose uptake (55%, p<0.05). Changes in resting or exercise stimulated blood
flow or oxygen uptake were not observed after training. Measured variables
remained unchanged in control group.
Training was safe and it improved exercise capacity efficiently in this patient
group. Insulin sensitivity was improved along with insulin and exercise stimu-
lated skeletal muscle glucose uptake by training. Therefore, regular exercise
with combined strength and endurance training was beneficial for these pa-
tients and counteracts the metabolic disturbaces caused by DCM.

DIAGNOSIS AND MONITORING OF HEART FAILURE

P2973 Elevation of biochemical markers of myocardial injury
associated with pulmonary embolism

M D. Stewart', H H. Gray 2 . ' Southampton General Hospital, Wessex Cardiac
Unit, Southampton, United Kingdom; 2Southampton General Hospital,
Wessex Cardiac Unit, Southampton, United Kingdom

The introduction of cardiac specific troponin estimation has improved the recog-
nition and management of patients with acute coronary syndromes (ACS).
However, conditions other than ACS may also present as emergencies with
acute chest pain and dyspnoea, such as acute pulmonary embolism (PE). The
tendency to assume that elevation of these biochemical markers always in-
dicates coronary artery disease may potentially result in incorrect diagnosis
and inappropriate investigation. We present results from an epidemiology study
into the investigation and management of confirmed pulmonary embolism in
Southampton, UK (population 430,408).
Over a one-year period in Southampton University Trust Hospitals 219 cases of
pulmonary embolism were confirmed by ventilation perfusion lung scan or he-
lical computerised tomographic pulmonary angiography. Due to diagnostic un-
certainty at presentation, biochemical markers of myocardial injury (creatinine
kinase [CK] and troponin) were requested by clinicians in 71 cases (38 had
creatinine kinase levels only, 10 troponin had levels only, and 23 had both CK
and troponin measured). 3 patients had troponin levels >1.5ug/L, 2 of whom
also had CK levels >2501U/L. 8 further patients had troponin levels between
0.15-1 .5ug/L without CK elevation, 5 patients had an elevation of CK >2501U/I
without troponin measurement and 4 patients had troponin levels 0.15 -1.5ug/L
without CK measurement. Thus, 20 of 71 (28.1%)of patients with confirmed PE
had elevation of either CK or troponin levels.
An elevated troponin or CK may be found in acute pulmonary embolism and
therefore the detection of a raised biochemical marker of myocardial injury does
not necessarily indicate ACS or exclude a clinically suspected acute PE. The
mechanisms by which these markers are raised in acute PE may be multifacto-
rial but will include myocardial ischaemia induced by acute right heart strain or
haemodynamic compromise due to massive PE. Further research is required to
determine whether elevation of these markers is related to prognosis or if they
may be used to indicate potential benefit from thrombolysis therapy in acute
PE.

P2974 Coronary angiography in CHF patients with no
history of ischaemic heart disease. A clinical study

A. Mortara, P. Delfino, C. Auguadro, C. Cavalotti, D. Poggio, S. Saccaggi,
M. Manfredi, G. Specchia. Policlinico di Monza, Cardiology, Monza (MI), Italy

The aim of the present study was to verify the clinical usefulness of coronary
angiography (CA) in a consecutive series of CHF patients admitted to our heart
failure clinic. Indication to CA was proposed following the recent European
guidelines in order to elucidate the cause of CHF and to assess prognosis.
Among 112 patients with history of heart failure and LVEF <40%  who under-
went CA, 51 subjects (mean age 63±10 yrs, LVEF 32±6%, NYHA cl. II-III)
were studied for uncertain aetiology of the disease. When not contraindicated
an effort test or Echo-dobutamine test were performed before CA in all these
patients. Diabetes, hypertension and dislipidemia were present respectively in
20%, 41 % and 20% of the 51 patients, while none suffered of previous myocar-
dial infarction or angina.
After non invasive procedures an ischemic aetiology was suggested in 6 pa-
tients, all affected by diabetes plus an other risk factor. CA showed normal
coronary arteries in 42, one vessel in 4, two vessels in 4 and three vessels in
1 subject. Four out of 5 patients with two or three vessels disease were treated
with PTCA or CABG. In the absence of diabetes and a positive non-invasive
test, CA showed normal coronary arteries in 100% of the patients.
Conclusion: In those CHF patients who: i) do not present positive history of
ischemic heart disease, ii) have no angina or diabetes, iii) can be submitted to a
valid functional test which results negative, coronary angiography does no give
further clinical information and may be avoided. This approach will allow to sig-
nificantly reduce the high costs of treatment of heart failure with undetermined
aetiology.
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P2975 Circadian distribution of onset of acute pulmonary
oedema in 206 consecutive patients with or without
coronary artery disease

C. Pena-Gil, J. Figueras, J. Guerra, J. Rodriguez, J. Soler-Soler. Hospital Vall
d'Hebron, Cardiology, Barcelona, Spain

In 206 consecutive patients admitted within 12 hours of onset of an acute car-
diogenic pulmonary edema (APE) the clinical and echocardiographic charac-
teristics were prospectively investigated, with especial emphasis in the time of
onset of respiratory symptoms. Patients with chronic heart failure or those with
progressive heart failure over a period of >12 hours were excluded. In 176
(85%) a diagnosis of coronary artery disease (CAD) was based on a history
of myocardial infarction, presence of angina with ECG changes during APE,
coronary estenosis >70% in => 1 main vessel or clear scintigraphic evidence of
reversible ischemia. Of the remaining 30 patients,10 presented isolated valvu-
lar heart disease (5%), 10 hypertensive cardiomyopathy (5%) and 11 had other
cardiac disease (5%).
The mean interval between onset of APE and hospital admission was 3.3±2.7
hours. Circadian presentation was distributed in 3 intervals of 8 hours: 05-12
(a), 13-20 (b) and 21-04 (c). Overall, 109 (53%) patients presented APE in c,
58 (28%) in a and 39 (19%) in b (p<0.001). Patients with CAD showed a simi-
lar distribution: 91 (50%) in c, 51 (28%) in a, and 33 (18%) in b (p<0.001) than
those without CAD: 16 (55%) in c, 7 (24%) in a and 6(21%)  in b (p<0.05). More-
over, among patients with rapid atrial fibrillation (>130 beats/min) as trigger of
APE (n:29), 21 with CAD and 8 without, the circadian distribution (c: 16 (53%),
a: 5 (17%) and b 8(27%)(p<0.04)) was also similar (p: ns) than in those without
rapid atrial fibrillation (c:93 (53%), a:53 (30%), and b 31 (17%)(p<0.001)).
Conclusion: In >50% of patients with APE onset of sypmtoms occurs from
21-04 hours and in only <20% it occurs from 13-20 hours. This nocturnal pre-
dominance appears to be independent of the underlying kind of heart disease
or trigger of this event.

P2976 Myocardial damage detected by troponin T in heart
failure is associated with low functional capacity in
the 6-minute walk test

E.R. Perna, N. Augier, S.M. Macin, J.P. Cimbaro Canella, D.A. Moratorio,
E.F. Farias, J.R. Cialzeta, P. Liva. Instituto de Cardiologia J. F. Cabral, Heart
Failure Clinic, Corrientes, Argentina

Background: Six minute walk test offers an objective measures of functional
capacity (FC) and yields prognostic information in patients (pts) with chronic
heart failure (CHF). Ongoing myofibrilar degradation has been detected by tro-
ponin T (cTnT) in CHF. We hypothesize that myocardial damage could be as-
sociated with a low FC in pts with CHF.
Methods: Between 01/2001 and 03/2001, 153 outpatients from a Heart Fail-
ure Program were prospectively included. Patient's evaluation included clinical
examination, ECG, echocardiography and biochemical test. Baseline cTnT of
30 generation >=0.02 ng/mL was considered abnormal. Low functional capac-
ity was defined as a walked distance <300 mts and was present in 33 pts
(21.5%)(Group 1).
Results: Mean age of group 1 was 70±9 vs. 60±11 years in pts without low FC
(Group 2)(p<0.001), and women were 54.5% vs. 27%, respectively (p=0.002).
Intermittent claudication was more frequent in group 1(18 vs. 5%, p=0.01) and
NYHA functional class was higher (2.81±0.5 vs 2.14±0.9). Ischemic etiology
was similar between groups, but hypertensive etiology was more prevalent in
group 1 (36 vs 16%, p=0.009). cTnT >=0.02 ng/mL was detected in 45% of
group 1 and 20% of group 2 (p=0.003). In a multiple regression analysis, in-
dependent variables associated with a low FC were: age (OR=1.09, CI=1.03-
1.16, p=0.002), functional class (OR=2.9, IC=1.3-6.4, p=0.009), female gen-
der (OR=4.7, IC=1.7-13.3, p=0.003), hepatomegaly (OR=10.9, IC=1.1-103,
p=0.03) and myocardial damage (OR=3.3, IC=1.2-9.4, p= 0.02).
Conclusion: Low FC in a walk test was present in a quarter of patients with
CHF and it was associated with clinical characteristics such as age, female
gender and NYHA class as well as increased level of cTnT. The biochemical
evidence of ongoing myocardial injury in CHF stable patient was a strong pre-
dictor of low performance in 6-minute walk test.

P2977 Endocardial acceleration based implantable system
for monitoring acute ventricular failure

G. Plicchi 1 , E. Marcelli 1 , T. Bombardini 1 , G. Gaggini 2 . ' S.Orsola-Malpighi
Hospital, Biomedical Technology Unit, Bologna, Italy; 2Sorin Biomedica
Cardio, Saluggia (VC), Italy

Acute volume overloading leading to acute heart failure and possibly to death
is not a rare event in clinical practice and no implantable systems able to alert
such dramatic events are currently available. Peak endocardial acceleration
during isovolumic contraction phase (PEA I) is determined by left ventricle (LV)
dP/dtmax changes and during isovolumic relaxation (PEA II) by both aortic
pressure and LVdP/dtmin.
Aims of this study: 1) to test the capability of an implantable endocardial ac-
celeration (EA) sensor to immediately detect systolic and diastolic impairment
during LV acute volume overload, as documented by LV end diastolic pressure
(LVEDP).
Methods: in 6 anesthetized sheep (63 ± 4Kg) an EA sensor, housed in the tip
of a standard pacing lead (Best, Sorin), was screwed in the apex of the right
ventricle. A Millar catheter was positioned in the LV to monitor LVdP/dtmax,
LVdP/dtmin and LVEDP; external ECG was recorded. Once basal data were
acquired 2L liters of glucose solution (10%) were acutely infused through the
jugular vein in 10 min.
Results: at 1L volume overload PEAT suddenly increased from 0.57±0.24 g
to 0.93±0.40g, strictly related to LVdP/dtmax variation from 798±373 mmHg/s
to 1021±280 mmHg/s at 1L and to LVEDP increase from 12.7±0.5 mmHg to
21.2±4.5 mmHg.
After an initial phase of increase of PEAII (from 0.22±0.10 to 0.28±0.09 g),
extremely sensitive to LVEDP increase, a drop of both PEA II and LVdP/dtmin
occurred at 2L volume overload, when LVEDP reached values (31±4mmHg)
indicative of LV dilation and lung edema.
Conclusions: The EA sensor was able to detect 1 L acute volume when acute
recruitment of LV function through the Starling mechanism occurred. A PEA
and PEA II based survey system for hemodynamically instable pts can promptly
alert life threatening events of acute volume overload and acute diastolic failure.
This implantable EA based system opens a new window in early and effective
alert systems for patients that risk acute volume overloading.

P2978 Clinical and etiological features, management and
outcomes of acute heart failure: the EFICA cohort
study

F. Zannad 1 , A. Cohen Solal 2 , M. Desnos 2 , L. Guize 2 , Y. Juilliere 3 ,

A. Mebazaa 4 , P. Rouges, K. Samii° on behalf of the EFICA investigators,
France. IINSERM-CHU, Centre d'investigation clinique (CIC), Nancy, France;
2AP-HP, cardiology, Paris, France; 3 CHU, Cardiology Dept., Nancy, France;
4AP-HP Emergency and ICU, Paris, France; 'CHU, Emergency and ICU,
Toulouse, France

Introduction: Acute heart failure (AHF) accounts for 14,000 hospitalisations
per year in France which is twice as many as hospitalisation for acute MI. Yet,
no recent observational study of AHF is available for reference. Furthermore,
compared to chronic HF, AHF has been the subject of very few clinical trials.
Methods: EFICA (Etude d'observation Francaise de I'Insuffisance Cardiaque
Aigue) is an observational cohort study with prospective case ascertainment of
patients admitted consecutively from May to December 2001 to 60 representa-
tive CCUs and ICUs in France, with the diagnosis of AHF.
Results: A total of 599 patients were enrolled. They were aged 73 [25-98],
and had the following characteristics: aged above 80: 31 %; male 58%; admit-
ted through an emergency unit: 54%; previously diagnosed with CHF: 65%;
previously admitted for AHF: 35%. AHF most frequent causes were ischemic
heart disease 60%, dilated cardiomyopathy 28%, valvular disease 25% and
hypertension 21 %. The most frequent precipitating factors were acute myocar-
dial ischemia 36%, arrhythmia 26%, infection 18%. On admission 82% had
pulmonary oedema and 29% had cardiogenic shock. Echocardiography was
performed on admission in 400 pts. Median LVEF (measured in 322 pts) was
35%. LVEF was >45% in 26% of pts. On admission 52% of pts were receiv-
ing diuretics, 42% ACE inhibitors and 23% betablockers. CKMB was measured
in 240 pts among which 37% had abnormal levels. Troponine I, measured in
337 pts was high in 46%. Serum creatinine was elevated in 51%. During hospi-
talisation, 60% received ventilatory assistance, 4% circulatory assistance 53%
inotropic support (82% dobutamine) and 3 pts heart transplant. Median length
of stay (LOS) at ICU was 4 days [1-79] and total LOS was 12 days[1-1131.
In-hospital mortality was 29% among which 76% was related to cardiogenic
shock, 25% acute MI and 12% ventricular arrhythmia deaths. Sudden death
accounted for 18% of total deaths.. Six month outcome data and prognostic
analyses are currently being performed and will be presented at the meeting.
Conclusion: EFICA provides an up-to-date database on clinical and etiological
features, management and outcomes of AHF which are critical for designing
new management strategies and clinical trials specific to this deadly condition.
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P2979 NT-pro brain natriuretic peptide as novel marker for
diagnosis and prognosis of acute pulmonary
embolism

B. Pieske', L. Binder 2 , C.H. Herrmann-Lingen 3 , N. Hruska l , G. Hess^,
S. Konstantinides 1 . 1 University Hospital Gottingen, Cardiology and
Pneumology, Gottingen; 2 Clinical Chemistry, 'Psychosomatics and
Psychotherapy, University of Gottingen, Gottingen; 4 Roche Diagnostics,
Tutzingen, Germany

Plasma levels of brain natriuretic peptide (BNP) are increased in heart failure,
but no data are available for changes in BNP levels during acute pulmonary em-
bolism. We tested plasma levels of NT-proBNP (pBNP), the N-terminal cleav-
age product during activation of BNP, in patients admitted with acute pulmonary
embolism (PE).
Methods: 31 patients with acute PE; diagnosis by clinical signs + echocardio-
graphy + spiral CT or ventilation/perfusion scintigraphy. Determination of NT-
proBNP plasma levels (Elecsys, Roche Diagnostics) upon admittance and after
4,8, and 12 hours.
Results: pBNP was massively elevated in PE upon admittance, as compared
to control persons (5118±1985 vs. 36±4 pg/ml, p<0.05). pBNP levels further
increased to 5669, 5934, and 6352 pg/ml after 4,8, and 12 hours, respectively.
In patients with right ventricular dilatation (RV-dil) on echocardiography (n=6),
pBNP was significantly higher as compared to patients without RV-dil (20059
vs. 1706 pg/ml, p<0.05). We observed a close correlation between RVEDD
(in mm) and pBNP levels (r=0.651; p<0.001). In patients with RV-dil, pBNP
markedly increased during the first 12 hours (to maximally 29941 pg/ml after 4
hours; p<0.001), but did not change in patients without RV-dil. Patients with
clinical complications (iv catecholamines, intubation, resuscitation or death;
n=7) had significantly higher pBNP levels upon admittance as compared to
patients with uncomplicated clinical course (32428 vs. 1706 pg/ml, p<0.001).
Conclusion: NT-proBNP plasma levels markedly increase during acute pul-
monary embolism. This increase correlates with RV dilatation and clinical com-
plications. NT-proBNP could be a novel marker for differential diagnosis and
prognosis of pulmonary embolism.

P2980 CTnI as the leading parameter for therapy in patients
with acute pulmonary embolism in Goldhabers group
II

K. Conradi 1 , O. Gunkel 2 , P.C. Schulze 1 , S. Conradi 3 , E. Boudriot 1 ,

B. Lauer 2 , G. Schuler' . 'University Leipzig - Heart Center, Department of
Cardiology, Leipzig, Germany; 2Zentralklinik Bad Berka, Department of
Cardiology, Bad Berka, Germany; 3 University Leipzig - Heart Center,
Department of Radiology, Leipzig, Germany

Introductions: In patients with acute pulmonary embolism (PE), impairment of
right ventricular function is correlated to the extent of the embolic process. Mor-
tality is increased in patients (pts) with massive PE. However, simple serologic
markers for the extent of PE are still lacking. The aim of this study was to inves-
tigate the clinical and prognostic significance of sensitive and specific serum
parameter of (right ventricular) myocardial damage cardiac troponin I (cTnI) in
pts with acute PE. Threshold value indicating myocardial damage was 0.4ngfml
for cTnI.
Method: We prospectively investigated 40 pts with acute PE confirmed by pos-
itive d-dimer and computed tomography. Venous blood samples were drawn ini-
tially and after 6,12, 36, 24, 30, 36, 42 and 48 hours following admission for the
investigation of serum parameters measured by routine laboratory methods.
Right ventricular function was assessed by echocardiography (echo). Exclu-
sion criteria were duration since the last acute event of embolism more than 48
hours, outdoor resuscitation, high grade coronary artery disease (>50% diam-
eter stenosis), recent myocardial infarction, suspected chronic thromboembolic
pulmonary hypertension or renal insufficiency with creatinine above 2.0 mg/dI.
Results: All pts were classified for the extend of PE in regard to the Goldhaber-
Classification, 8 pts (20.%) were normotensive without signs of RV-dysfunction
according to Goldhaber grade I (all pts cTnl neg), 21 pts (52.5%) were nor-
motensiv without catecholamines but had RV-dysfunction on echo according
to Goldhaber 11 (5 pts cTnl neg., 16 pts cTnI pos), 11 pts (27.5%) presented
hemodynamic unstable with hypotension and need for inotropic support accord-
ing to Goldhaber grade III (all pts cTnl pos). CTnI is correlated to an impaired
RV function in patients with acute PE as assessed by echo (RVEDD in pos.
cTnl 41.41mm ± 1.3 vs. 36.41mm ± 1.38 in cTnl neg. pts, p<0.05). 30-days-
mortality was significantly increased in pts with acute PE and positive cTnl
(37.04%) whereas non of the cTnl negative pts died (p<0.02). Thrombolysis
and/or surgical embolectomy (p<0.01) as well as inotropic support (p=0.035)
were significantly more often performed in cTnl-positive pts compared to cTnl-
negative pts.
Conclusions: CTnI is qualified for the early discrimination of severity and a
good predictor of mortality in PE. Especially under the consideration that non of
the patients with negative cTnI died it seems to be a good screening parameter,

e.g. patients of Goldhaber group II with negative cTnl don't need thrombolysis
or embolectomy.

P2981 Troponin I elevation as a marker of right ventricular
dysfunction and severity in pulmonary embolism

S. Amorim, P. Dias, R. Rodrigues, F. Macedo, M.J. Maciel. Hospital de S.
Joao, Cardiology Department, Oporto, Portugal

Background: Cardiac troponin I (Ti) is a specific marker which allows the de-
tection of minor myocardial cell damage. In patients (pts) with severe pulmonary
embolism (PE), the rise in pulmonary artery pressure can lead to a progressive
right ventricular dysfunction (RVD) and clinical studies demonstrated the pres-
ence of ischemia and even right ventricular infarction. Aims: Our aims were
to determine the prevalence and diagnostic utility of Ti in identifying pts with
RVD and ascertain if it correlates with the severity of PE. Methods: We stud-
ied 77 pts with PE diagnosed by pulmonary angiography, ventilation-perfusion
lung scan, spiral computed tomography scan or by a combination of abnor-
mal echocardiogram with clinical presentation suggestive of PE or with positive
subsidiary exams (d-dimers, venous doppler of the lower limbs, EKG, blood
gas analysis). We further classified the PE in severity levels, according to the
European Society of Cardiology, being the PE: 1- massive, if there was shock
and/or hypotension, 2- submassive, if we found right ventricular hypokinesis
on the echocardiogram, and 3- non-massive, in the remaining cases. We con-
sidered the highest Ti serum value since the admission until 24 hours and a
normal value of <0.10 nglml. Results: Among the 60 pts with Ti measure-
ments, 42 had elevated values of Ti. Among the pts with RVD, 26 (81.3%) had
increased Ti levels and only 14 pts (35%) with elevated Ti values didn't have
RVD, indicating that positive Ti tests were significantly associated with RVD
(p=0.038). The pts with positive Ti tests had an earlier beginning of symptoms
(92.5 ± 152.79 vs 234.4 ± 232.47 hours, p=0.02) and a higher prevalence of
emboli in proximal vessels (pulmonary trunk and right or left main pulmonary
arteries) (92.0% vs 50.0%, p=0.012) than those with normal Ti tests. The mean
level of Ti among pts with severe PE (1.65±4.27 ng/ml) was significantly higher
than in those with submassive PE (1.06±0.97 ng/ml), which in turn was higher
than in those with non-massive PE (0.53±0.74 ng/ml) (p=0.045). This gradual
relationship didn't exist with the levels of d-dimers nor with the levels of systolic
pressure of the pulmonary artery.
Conclusions: Around 55% of pts with PE have elevated Ti values and this
test is significantly associated with RVD. Ti measurements provide additional
information in the evaluation of pts with PE by the identification of pts of greater
severity and at increased risk of hemodynamic deterioration, which can benefit
of more aggressive therapeutical strategies.

P2982_j Haemostatic and inflammatory markers in
atherothrombosis of central pumonary arteries

A. Russo', C. Vigna 1 , M. Margaglione 2 , V. De Rito' , A. Massaro',
R. Fanelli, G. Di Minno 2 , F. Loperfido 3 . ' Cardiology, 2Atherosclerosis Unit,
Casa Sollievo Sofferenza, San Giovanni Rotondo (FG), Italy; 3 Complesso
Integrato Columbus, Cardiology, Catholic University, Roma, Italy

Some patients (pts) with chronic obstructive pulmonary disease (COPD) show
at transesophageal echocardiography (TEE) stratified atherothrombotic lesions
(AL) within central pulmonary arteries (CPA) in the absence of previous pul-
monary embolism (PE) or significant increase in pulmonary artery systolic pres-
sure (PAPS). We investigated the relation between TEE evidence of CPA AL
and a thrombogenic or inflammatory substrate in 40 consecutive pulmonary or
cardiac patients (20 with COPD, 14 with nonischemic dilated cardiomyopathy
[DCM], and 6 with mitral valve disease [MVD]; mean age: 69±9 yrs), with-
out a history of PE and showing PAPS <45mmHg at transthoracic Doppler
echocardiography. Pts with venous thrombosis, neoplastic, hematologic, acute
or chronic inflammatory disease, ischemic heart disease, carotid or periph-
eral arteries disease, or actually smoking were excluded. There were 14 pts
with CPA AL (35%)(8 with COPD, 4 with DCM, and 3 with MVD) and 26 with-
out (75%). There were no differences in age (69 vs 70 yrs), gender (60% vs
73% male), PAPS (36±8 vs 38±7mmHg), systolic blood pressure (131±16
vs 126±15mmHg), total cholesterol (C) (195 vs 191mg/dl), LDL-C (134 vs
139mg/dl), HDL-C (48 vs 49mg/dl), triglycerides (165 vs 162mg/dl), prevalence
of atrial fibrillation (50% vs 34%), diabetes (28% vs 23%) and hypertension
(43% vs 32%) between pts with and without CPA AL. Also, there were no
differences in platelets and white-cell counts, hematocrit (38% vs 41%), an-
tithrombin III (97±12% vs 94±14%), protein C (91±28% vs 90±37%) and pro-
tein S (89±28% vs 81±22%) activity, prevalence of factor V Leiden (3.8% vs
3.8%) and protrombin gene 20210A mutation (7.1 % vs 3.8%), and plasma lev-
els of fibrinogen (353±135 vs 363±75mg/dl) and homocysteine (10.6±3.7 vs
10.7±4.61imol/l). Nephelometric C-reactive protein concentration was however
significantly higher in pts with CPA AL (1.44±1.2mg/dl) than in those without
(0.68±0.61mg/dl) (p<0.05). Conclusions: 1) CPA AL are a relatively frequent
TEE finding in pts with pulmonary or cardiac disease presenting without severe
pulmonary hypertension; 2) in these patients, CPA AL may be related to an
inflammatory substrate.
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P2983 Efficiency of plasma D-dimer ELISA depends on
localisation of pulmonary embolism

N. Mansencal, T. Joseph, P. Lacombe, O. Dubourg. Hopital Ambroise Pare,
Service de Cardiologie, Boulogne Cedex, France

Background: The diagnosis of pulmonary embolism (PE) remains difficult de-
spite new imaging and non-imaging techniques. An abnormally elevated level
of plasma D-dimer ELISA has more than 90 per cent sensitivity for identify-
ing patients with PE The aim of this study was to determine if plasma D-dimer
ELISA has the same efficiency whatever the localisation of PE.
Methods and Results: We studied 42 patients (mean age 57 ± 16 years,
43% women) presenting with PE quantified by angiographic Miller index (MI).
The measurement of plasma D-dimer ELISA was performed for all patients.
The localisation of PE was proximal in 9 patients (21%), lobar in 21 patients
(50%) or distal (12 patients, 29%). Mean MI was 43 ± 4%. Plasma D-dimer
ELISA was elevated (> 500 ng/ml) in 39 patients (93%). Only 3 patients had
normal D-dimer (< 500 ng/ml). For these 3 patients, mean MI was 22 f 11%
with exclusive distal PE localisation. All patients with proximal or lobar PE had
elevated plasma D-dimer ELISA even when in patients with distal PE, 25% had
normal D-dimer (p = 0.004).
Conclusion: Our data suggest that plasma D-dimer ELISA fails to detect 25%
of distal PE.

P2984 Evidence of pulmonary vascular dysfunction from
cardiopulmonary exercise testing in experimental
hyperh o mocysti naem is

C. O'Dochartaigh 1 , H Y. Ong 1 , S. Lovell 1 , C. Hanratty' , M.P. Frenneaux 2 ,

I. Young 3 , D.P. Nicholls'. t Belfast, United Kingdom; 2 University of Wales,
Cardiff, United Kingdom; 3 Queen's University, Belfast, United Kingdom

RATIONALE: We have shown that elevated plasma levels of homocysteine in-
duced by methionine loading cause endothelial dysfunction in the systemic vas-
culature. We hypothesized that a similar effect would occur in the pulmonary
vascular bed, increasing physiological dead space. Such an effect would be
detectable by non-invasive cardiopulmonary exercise testing.
Methods: Ten men aged 22-31 years took part in a randomized, placebo-
controlled, operator-blinded crossover study. Methionine 100 mg/kg or placebo
was administered orally on two occasions a mean of 16 days apart. Blood was
drawn before, and 4 hours after administration, for total Homocysteine (tHcy)
levels. Subjects then carried out a maximal cardiopulmonary exercise test on
a bicycle ergometer, starting at a workrate(WR) of 30Watts(W) and increasing
by 20W/min. Standard cardiopulmonary parameters were measured.
Results: tHcy rose from 11.8 ± 3.1 (mean ± Std Dev) to 31.2 ± 10.3 cmol/ml
(p<0.0001) after methionine administration, and did not rise with placebo. Ex-
ercise time, Peak oxygen consumption(PVO2), V02/WR slope, O2pulse, Tidal
volume(VT) and Minute Ventilation(VE) at peak exercise were similar in the
two tests. Carbon dioxide production (VCO2), Respiratory exchange ratio(R),
Endtidal CO2(PetCO2) were lower and VENCO2 higher at peak exercise in the
Methionine-loaded tests.
Table 1: Peak Exercise gas exchange data

Test V02(ml/min) VCO2(ml/min) R PetCO2(mmHg) VENCO2

Placebo 3267 (607) 3904 (667)* 1.20 (0.05)" 37 (3)' - 29.9 (2.8)'
Methionine 3152(450) 3571 (462)' 1.13 (0.05)" 3414)" 32.214.61*

Data shown as Mean (Std Dev). *p<0.05, "p<0.01 by paired Student T-Test

Conclusions: The differences in VENCO2 between the two tests, while small,
are significant and are consistent with either hyperventilation, or a degree of
Ventilation/Perfusion mismatch with methionine. The lower R and VCO2 are
against hyperventilation. These data suggest that experimental hyperhomo-
cystinaemia impairs pulmonary vascular function.

P2985 Prognostic value of echocardiography in massive and
submassive pulmonary embolism: a retrospective
study of 624 patients

G. Pacouret, E. Hamel, D. Djeffal Vincentelli, O. Fichaux, B. Charbonnier.
Trousseau Hospital, Cardiology A, Tours, France

Right ventricular dilation induced by massive and submassive pulmonary em-
bolism (PE) can be easily detected, at bedside, by echocardiography (EC). To
test the prognostic value of this parameter, we retrospectively analyzed a pop-
ulation of 624 consecutive patients admitted to our institution for acute massive
or submassive PE, and who were evaluated by EC at baseline.
Results: Right ventricle/left ventricle end diastolic diameter ratio (RV /LV) was
calculated from the long axis parasternal view, the subcostal view or the apical
4 chamber view. 23 pts died during the index hospitalization (3.7%). Univariate
analysis revealed that among 8 parameters, only the signs of shock, the per-
fusion lung scan (LS) defect and RV/LV were significantly associated with the
risk of death (see table).

Univariate analysis of risk factors

Death	 Alive	 p

n=23 n=601
Age 195% CI) 72 (65-78) 71 (69-72) 0.37
Gender (M/F) (n) 8/15 263/338 0.39
Previous TE (n) 7 228 0.46
Cl to thrombolysis (n) 11 211 0.21
Thrombolysis (n) 9 136 0.07
RV/LV (95% CI) 0.99 (0.79-1.20) 0.70 (0.68-0.72) <0.0001
LS defect % (95% Cl) 50 (45-55) 39 (38-40) 0.001
Shock (n) 8 53 0.0001

(Cl = contra-indication, TE = thromboembolism)

After adjustement to shock, LS defect and thrombolysis, RV /LV appeared as an
independent predictor of death (p=0.04) in multivariate analysis.
Conclusion: the results of this study indicate that an aggressive therapy should
be considered in patients suffering from acute PE when RV /LV >= 0.8, even in
the absence of signs of shock.

P2986 Nitric oxide inhalation modulates circulating
endothelia-1 after left ventricular assist device
implantation

F. Wagner', S. Buz 1 , R. Hetzer 1 , B. Hocher 2 . t Deutsches Herzzentrum
Berlin, Cardiothoracic and vascular surgery, Berlin, Germany; 2Charite,
Humboldt Universtat, Nephrology, Berlin, Germany

Nitric oxide inhalation is an established therapy in the treatment of secondary
pulmonary hypertension after left ventricular assist device (LVAD) implantation.
As a selective pulmonary vasodilator inhaled nitric oxide (iNO) decreases right
ventricular afterload without systemic hypotension. Endothelin-1 (ET-1) as a
potent endogenous vasoconstrictor contributes to pulmonary hypertension and
NO modulates the ET-1 synthesis in vitro. The effects of iNO on circulating ET-1
and big endothelin (big ET-1) in LVAD-patients were investigated.
Methods: On weaning from cardiopulmonary bypass (CPB) 15 patients with
right ventricular dysfunction were treated with iNO. Plasma ET-1 and big ET-1
concentrations were measured preoperatively, on CPB prior to iNO, 12, 24, and
48 hrs. postoperatively, as well as 72 firs after cessation of iNO.
Results: Mean initial iNO dose-was 33 ppm. NO therapy was weaned in all
patients without a rebound phenomenon. ET-1 and big ET-1 were increased
preoperatively (1.22±0.17 and 3.64±0.71 fmol/ml, respectively). ET-1 concen-
trations were highest on cardiopulmonary bypass (1.40±0.18 fmol/ml).
ET-1 and big ET-1 decreased significantly during !NO therapy and were lowest
72 hrs after cessation of iNO (Table). The iNO dose and plasma ET-1 levels
correlated significantly (p<0.001). A significant correlation was also found be-
tween ET-1, PA-pressures and PVR, but not with Cl and SVR.

Plasma concentration-time profile

12h	 24h	 48h	 72h post NO

ET-1 (fmol/L)	 1.17}0.17	 0.94+0.2	 0.72±0.14	 0.48±0.09
big ET-1 (fmol/L)	 5.49±1.13	 3.64±0.49	 4.12+0.93	 2.18+0.23

Conclusion: Since it is known, that ET-1 mediates pulmonary hypertension,
we suggest a two-fold effect of iNO therapy: first a selective vasodilation of the
pulmonary vasculature and second NO-mediated inhibition of one of the most
potent vasoconstrictors of pulmonary vessels: ET-1.
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paired t-test (mean ± SEM)

Conclusion: Both 1 yr. flu and delta V02 and PAPm, which likely best repre
sent treatment effects, predict survival. Baseline and 1 yr. flu 6-min. walk and
VeNC02 are good predictors of survival but possibly are less sensitive to treat
ment effects. Thus, CPET is useful to predict survival in PAH.

IP2988! Prognostic significance of cardiac pulmonary
exercise testing in pulmonary arterial hypertension

J. Tongers 1, E.M. Horn", A.M. Yoney 2 , A. Widlitz 2 , G. Gates ", R. Garofano 2 ,

A. Goldsmith 2, R.J. Barst 2. 1Hannover Medical School, Hannover, Germany;
2Columbia University, New York, United States of America

Cardiopulmonary exercise testing (CPET) is a useful noninvasive tool to assess
functional capacity and the physiological changes associated with exercise. Pa
tients (pts) with pulmonary arterial hypertension (PAH) have a unique response
due to the combined manifestations of cardiac, pulmonary and peripheral lim
itations characterized by this disease. Although the prognostic significance of
CPET in CHF pts is known, the objective of this study was to assess the useful
ness of CPET in PAH pts. Hence, 90 consecutive patients underwent testing at
baseline and after one year of treatment with chronic intravenous prostacyclin
(PGI2).
To address the question of CPET as a useful surrogate endpoint, we analyzed
the effects at baseline, at 1 year follow-up (flu) and change from baseline to
1 yr. flu (delta) of V02, VeNC02, 6-minute walk and PAPm on survival data
utilizing a proportional hazard regression.
Data showed: 1) PGI2 therapy was associated with a significant improvement
(p<O.OS)in all exercise and hemodynamic parameters (table). 2) Both flu and
delta V02 are good predictors of survival. 3) Baseline and flu 6-minute walk
are independently good predictors of survival. 4) Baseline and flu VeNC02 but
not delta are independently good predictors of survival. S) Both flu and delta
PAPm values are independently good predictors of survival.

Parameters at baseline and tallow up

I P2987! Serotonin receptor blockade improves
monocrotaline-induced pulmonary hypertension and
prolongs survival in rats

M. Hongo 1, E. Hironaka 2, S. Hayashi 1, Y.Yazaki 1 , M. Owa 1, K. Kubo 1.

1Shinshu University, Department of Medicine, Matsumoto, Japan; 2Shinshu
University Hospital, Department of Laboratory Medicine, Matsumoto, Japan

It has been reported that platelet activity is enhanced with increased plasma
levels of serotonin and P-selectin in pulmonary arterial hypertension. The
present study was designed to assess the effects of serotonin receptor block
ade on monocrotaline (MCT)-induced pulmonary hypertension (PH) and sur
vival in rats. Rats were randomized to receive MCT (40mg/kg, SC) followed
by placebo (group A) or sarpogrelate, a serotonin receptor blocker (SOmg/kg,
IP) (group B) for 3 weeks. Immunohistochemical staining for P-selectin, CD4S,
endothelial nitric oxide synthase (eNOS), and proliferating cell nuclear anti
gen (PCNA) were performed. In group A, there were marked expression of P
selection and CD4S-positive leukocytes adhered to the P-selectin-expressing
cells and platelets on the endothelial cells of pulmonary arterioles and venules
in association with severe pulmonary hypertension, muscularization of the pul
monary arteries, and right ventricular hypertrophy. In addition, expression of
eNOS on the pulmonary arteries was significantly decreased and the number
of PCNA-positive cells was increased in group A compared with those of the
normal control animals. These inflammatory processes, endothelial injury with
impaired NOI02- balance, and functional and structural abnormalities of the
pulmonary vessels were markedly suppressed in group B. At 3 weeks after
treatment, survival rate in group B was 87% compared with 40% in group A
(p < O.OS). In conclusion, serotonin receptor blockade with sarpogrelate im
proves MCT-induced PH and prolongs survival in rats, which was mediated by
suppression of endotheliai injury, enhanced platelet activity, inflammatory re
sponses, and proliferation of the pulmonary vascular smooth muscle cells and
improved NO expression of the pulmonary vessels in this model.

V02 (mllkglmin)
Workload (watts)
VeNC02
6-minute walk (m)
PAPm(mm Hg)

Baseline

13.1 ± 0.6
38.0 ± 2.3
55.7 ± 2.1

394.9 ± 14.6
65.4±1.7

Follow up (1 yr.) on PGI2

16.9 ± 0.6
55.5 ± 3.1
46.7 ± 1.3

472.4± 11.3
50.5± 1.7

p value

<.0005
<.0005
<.0005
<.0005
<.0005

IP2989 I Non-invasive assessment of mean and systolic
pulmonary artery pression in athletes: a stress-echo
study

G. Galanti, M. Rizzo, P.Manetti, M.C.A. Vono, L. Toncelli, V. Di Tante,
C. Rostagno. University of Florence, Non-Invasive Cardiac Laboratory,
Florence, Italy

Background: Doppler transtoracic echocardiography (TIE) has been validated
for estimation of mean and systolic pulmonary artery pressure (PAP). Mean
PAP can be evaluated in all subjects from time to peak velocity in pulmonary
artery. Systolic PAP can be estimated in subjects with tricuspid regurgitation
(TR) by Doppler evaluation of TR peak velocity (TRV). Rest TRV <2,S has
been reported as the upper limit in normals. At present, the whoole range of
rest and exercise TRV and mean PAP in athletes is not yet completly defined.
Objectives: The aim of the study was to estabilish, in athletes, a reference
range for mean pulmonary artery pression and tricuspid regurgitation velocity
at rest and during exercise.
Materials and Methods: Doppler echocardiographic study was obteined in
428 conditioned athletes (mean age: 38,S±19,1) and 233 healthy sedentary
subjects (mean age: 33±12) both at rest and during standardized recumbent
bicycle exercise. Mean PAP was estimated in all subjects, both at rest and dur
ing stress test. TRV and systolic PAP were evaluated in a subgroup of subjects,
randomized within those with detectable TR (70 athletes and 70 controls).
Results: Left ventricular dimensions and mass were significant greater in ath
letes than in controls; no significant differences were found in rigth atrium and
ventricular dimensions between the two groups. Rest mean PAP was signifi
cantly lower in athletes than in controls (16,3±3,8 mmHg in athletes; 17,2±4,2
mmHg in controls); no significant differences were found in exercise mean PAP
between athletes and controls. No significant differences were found in rest
and exercise TRV between athletes and controls (2,1±0,4 -2,8±0,4 in athletes;
2,1±0,4 -2,7±O,6 in controls), that is that no differences were found in rest and
exercise systolic PAP in the two study groups (28,3±6- 41,9± 10,1 mmHg in
athletes; 29,3±7,3 - 38,9± 14,S in controls).
Conclusions: This study indicates the normal range of TRV, systolic and mean
PAP in a large athletes' population.

IP2990! Assessment of dynamic changes in perfusion lung
scintigrams in patients with CTEPH

N. skoro-sajer 1 , A. Becherer 2 , W. Klepetko 3, M. Kneuss!" , !.M. Lang 1 .

1General Hospital, Cardiology, Wien, Austria; 2 Nuclear Medicine, General
Hospital, Vienna, Austria; 3Cardiothoracic Surgery, Vienna, Austria;
4 Pulmology, Vienna, Austria

Background: Chronic thromboembolic pulmonary hypertension (CTEPH) is
the result of single or recurrent pulmonary thromboemboli arising from sites of
venous thrombosis. Over time thrombi become organized obstructions that are
thought to expand by recurrent embolisation and in situ thrombosis. We per
formed a quantitative evaluation of ventilation and perfusion scintigrams (V/Q
scan) in patients with inoperable CTEPH in order to assess the natural history
of thrombus expansion.
Methods: We prospectively studied 11 CTEPH patients (S2±11years, 7 fe
males, 4 males) over a period of 28 months. The baseline V/Q scan was ob
tained at the time of diagnosis. Ventilation imaging used [99mTcl DTPA aerosol
and perfusion imaging was performed with intravenous [99mTcl-labeled human
albumin macroaggregates. Planar images were reconstructed in eight stan
dard projections. The right lung (RL) and the left lung (LL) were subdivided
into an upper, middle and lower region of interest (ROI). The ratio of the mean
count per pixel in the ROI to the count over the heart was calculated as the
Lung/Heart index (UH). The RL and LL variation coefficient (Vc), i.e. the ratio
of the count standard deviation and the average count of the ROI were eval
uated from the same planar scintigrams. Student's paired t-test was used to
analyze baseline and follow up data.
Results: During the observation period, mean pulmonary artery pressure in
creased from 48.4±14.6 to S4.7±8.1mm Hg, PVR increased from 9.8±4.6 to
10.9±4.0 Wood Units. All UH indices increased over time. For example, base
line right middle ROI was 6.9±2.1 compared with follow up right middle ROI
of 9.4±2.S (P=0.0024), and the baseline right upper ROI was 4.2±1.S com
pared with right upper ROI at follow up of 6.S±2.4 (P=0.0083). The baseline
Vc was 51.7±8.0 (LL), S8.S±7.4 (RL). The follow-up Vc was 44.4±8.4 (LL) and
4S.S±8.2 (RL, p=O.0017).
Conclusions: In parallel with hemodynamic deterioration,lung perfusion scinti
grams in patients with inoperable CTEPH show a decrease of segmental flow
abnormalities. We speculate that, over time, secondary vascular changes de
termine the course of CTEPH and Ultimately lead into the scintigraphic pattern
of nonthromboembolic pulmonary hypertension.
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P2991 Screening for early pulmonary hypertension in
patients with systemic sclerosis: is an aggressive
invasive approach required?

D. mukerjee 1 , J. Davar 2 , C. Black 1 , J.G. Coghlan 2 . ' royal free hospital,
rheumatology, london, United Kingdom; 2Royal Free Hospital, Cardiology,
London, United Kingdom

Aim: To document the accuracy of echo to identify early PHT in a high-risk SSc
cohort.
Background: From 950 patients under regular follow-up, dyspnoeic patients
with a echo-estimated tricuspid gradient (TG)>35 mmHg/those with TG<35
mmHg with dyspnoea unexplained by the presence of pulmonary fibrosis/ and
those with DLCO<50 % predicted were catheterised
Method: Echo and catheter measured TGs were correlated. A linear regres-
sion was derived to predict catheter-measured mean Pulmonary Artery Pres-
sures(mPAPs)from echo estimated TGs.
Results: Out of the 140 patients studied (F: M=1 19:21 ),mean age=56±7 years.
Haemodynamics: mPA Sys=47mmHg, mPA diastolic=18 mmHg, mPAP=34
mmHg, mRAP=4 mmHg, mean echo estimated TG=42 mmHg.
Echo-estimated TG showed a positive correlation with catheter-measured
TGs(r2=0.44, p<0.005).
By linear regression(figure),echo was sufficiently accurate at moderate/ high
pressures (echo TG>45 mmHg) identifying>80% of patients correctly.At lower
pressures where early diagnosis is critical, echo was less discriminatory- it both
under/over-estimated the catheter-measured mPAPs in 30% of cases.This may
lead to over-diagnosis of PHT in unaffected patients.

Cath. mPAP versus echo TG.

Conclusions Though echo accurately identi-
fied a poor prognostic group(mPAP>35 mmHg on cardiac catheter), reliance
on echo to accurately identify early PHT in "at risk" SSc patients is inadequate.
In its current form, echo-estimated TGs demonstrate a tendency to both under
and over-estimation at the lower end of the spectrum - with the subsequent risk
of exposing a patient with either no or mildly elevated pulmonary pressures to
over-investigation. This latter finding is particularly relevant when applied to low
prevalence PHT populations where the false positive rates are proportionately
higher.

MYOCARDIAL ISCHAEMININFARCTION

P2992 Value of right derivation records in treadmill test
taken simultaneously with standard left derivations in
the diagnosis ischaemia

Z. Yigit, N. Atinc, G. Binici, M. Ersanli, H. Akdur, H. Yuksel, D. Guzelsoy.
Institue of cardiology, Istanbul, Turkey

Treadmill test is a common test used in the diagnosis of ischemic heart disease
with a diagnostic sensitivity of 65-70%. We have evaluated the sensibility and
diagnostic value of right derivations records taken simultaneously with standard
left derivartions in this study.
Methods: 74 consecutive patients (30 women, 44 men, mean age 54.6±10.2
years) who were referred to our nuclear cardiology laboratory for the evaluation
of chest pain were included in our study. Our exclusion criteria were previous
revascularization procedure (ACBG, PTCA), bundle branch block or left ven-
tricular hypertrophy. All patients were evaluated by exercise myocardial per-
fusion scintigraphy (MPS) and coronary angiograms (CA). 3 right precordial
derivations (V3R, V4R, V5R) were recorded simultaneously with the standard
12 derivations during exercise. Ischemia was diagnosed as 1 mm ST depres-
sion. Sensitivity, specivity, (+) and (-) predictive value and accuracy of the tests
using both standard and right derivations were estimated. Positive results were
taken as a temporary perfusion defect on MPS or a coronary artery lesion
greater than 70% detected by CA. 32 pts had coronary artery disease detected
by MPS or CA.
Results: 30 pts had ischemic changes during exercise when evaluated by stan-
dard exercise test. In 21 of these pts, coronary artery disease was detected by
MPS or CA. 11 out of 44 pts without ischemia had coronary artery disease de-
tected by MPS or CA. Sensitivity, specivity, (+) and (-) predictive value and ac-
curacy were calculated as 66%, 79%, 70%, 75% and 73% respectively. When
right derivations were taken with the standard derivations, 21 pts had coronary

artery disease out of 36 pts who had ischemia on exercise test. Only 8 pts out
of 38 pts without ischemia had a perfusion defect on MPS and CA. Sensitiv-
ity, specivity, (+) and (-) predictive value and accuracy were calculated as 88,
81, 80, 90 and 84 respectively. Addition of right derivations to standard deriva-
tions has resulted in statistically significant increase in the sensitivity of the test
(p=0.037) whereas specivity did not change.
Conclusion: Addition of right derivations to standard derivations during exer-
cise test increases the sensitivity of the test in the diagnosis of ischemia.

P2993 Acute renal failure complicating first myocardial
infarction: the impact on infarct course and
in-hospital mortality

Z. Madzar, L. Zaputovic, Z. Cubranic, R. Miskulin, D. Marinovic, Z. Plazonic,
M. Padovan. Clinical Hospital Center Rijeka, Department of Internal Medicine,
Rijeka, Croatia

Aim: Acute renal failure (ARF) is a major cause of in-hospital morbidity and
mortality, usually indicating the serious nature of the underlying disease. ARF
complicates approximately 5% of hospital admissions and up to 30% of ad-
missions to intensive care units. The aim of this study was to investigate the
incidence of ARF in patients with first acute myocardial infarction (AMI), re-
veal the influencing factors and assess it's impact on infarct course and final
outcome.
Methods: We analyzed renal function in 583 patients with first AMI (363 or
62.3% male, mean age 66.7±12.9 years), admitted to our Coronary Care Unit
from January 1, 2000 to June 30, 2001. Diagnosis of ARF was based on serum
creatinine levels, i.e. acute increase in creatinine from normal to above 180

mot/L, or it's rise from baseline values for 50% or more in patients with previ-
ous mild to moderate renal failure.
Results: In 58 (9.9%) patients (34 male, 24 female, mean age 74.9±8.1 years)
AMI was complicated with ARF The causes of ARF were acute heart failure
(31 pts, 53.5%), adverse drug effects (7 pts, 12.1%), transient hypotension due
to volume depletion (5 pts, 8.6%), or combination of the previous causes (15
pts, 25.8%). ARF occurred more frequently in patients over 65 years (13.6%
vs. 3.3%, p<0.05), diabetics (36.5% vs. 13.6%, p<0,05), hypertensive patients
(12.9% vs. 4.5%, p<0.05) and those with acute heart failure (22.1% vs. 4.7%,
p<0.05). Patients with ARF complicating first AMI had longer hospitalisation
(19±12 vs. 12±5 days, p<0.05) and higher mortality rate (50.0% vs. 11.2%,
p<0.05). Significant difference in mean maximal serum creatinine existed be-
tween 25 oliguric (43%) and 33 non-oliguric (57%) ARF patients (283±87
vs. 205±45 µmol/L, p<0.05). When compared to non-oliguric group, oliguric
patients recovered renal function to baseline creatinine levels less frequently
(8.0% vs. 57.6%, p<0.05), and had the highest mortality rate (76.0% vs. 30.3%,
p<0.05).
Conclusion: The results indicate that ARF in first AMI occurs more frequently
in older population, patients with acute heart failure, diabetes mellitus and hy-
pertension. AMI patients with ARF need prolonged hospital stay, have more
serious infarct course and significantly higher mortality, specially those oliguric.
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P2994 Clinical characteristics of systemic embolization in
acute myocardial infarction

C. Toth' , I. Edes 2 . ' County Hospital, Department of Cardiology, Eger,
Hungary; 2 University of Debrecen, Department of Cardiology, Debrecen,
Hungary

The frequency, risk factors and prognostic significance of systemic embolism
(SE) were studied in acute myocardial infarction (AMI). Data on 1833 patients
with Q-wave AMI treated at the County Hospital, Eger, during a 10-year pe-
riod were analyzed. During the hospital treatment, 53 patients (2.9%) devel-
oped SE, localized as follows: 38 cerebral, 7 extremital, 3 renal and 5 multiple.
The diagnosis of SE was based on the clinical symptoms, pathological findings
and/or radiological examinations. The embolic events occurred most frequently
(70%) in the first 72 hours of AMI. In 5 cases the SE was the first clinical mani-
festation of the AMI. The characteristics of the different clinical groups (AMI+SE
vs. AMI alone) are summarized in the table.

AMI+SE (n=53) AMI without SE (n=1780) p value

Age (years) 70.1 63.9 <0.001
Men (%) 57 64 NS
Smoking (%) 26 34 NS
Diabetes (%) 25 21 NS
Hypertension (%) 60 60 NS
Hypercholesterolemia (%) 38 45 NS
Previous MI (%) 9 12 NS
Anterior Ml (%l 58 41 =0.02
Atrial fibrillation (%) 15 10 NS
Thrombolytic therapy (%) 6 22 <0.01
LV aneurysm (%) 17 8 <0.05
LV dilatation (Dd>60 mm; %) 33 20 NS
LV ejection fraction	 40% (%) 25 17 NS
LV thrombus 36 7 <0.001
Hospital mortality 30 9 <0.001

Conclusions: SE is a rare and severe complication of AMI. The patients in
whom SE developed were older and thrombolytic therapy was administered
less frequently. On the other hand, an anterior AMI, a left ventricular aneurysm
and thrombus formation were significantly more frequent in the AMI+SE group.

P299 	 Predictors of new onset atrial fibrillation in patients
presenting with acute coronary syndromes and their
in-hospital outcomes

R.H. Mehta', O. Dabbous 2 , P. Kuznetsova 2 , E. Kline-Rogers', J. Gore 2 ,

R. Goldberg 2 , K.A. Eagle' on behalf of the Global Registry of Acute Coronary
Events (GRACE) Investigators. t University of Michigan, Cardiology Dept., Ann
Arbor, United States of America; 2 University of Massachussets, Department of
Medicine, Worcester, United States of America

Background: Predictors of new onset atrial fibrillation (AF) in unselected pa-
tients with acute coronary syndromes (ACS) and their outcomes have not been
studied.
Methods: Accordingly, we evaluated 14,556 patients with ACS enrolled in the
Global Registry of Acute Coronary Events (GRACE) between 1997 and 2000.
Results: New onset AF occurred in 908/14556 (6.2%) of ACS patients. Multi-
variable logistic regression analysis identified older age (per 10 year increase
Odds ratio [OR] 1.65, 95% confidence interval (Cl) 1.55-1.75), female gender
(OR 1.20, 95% Cl 1.03-1.40), heart rate (per 30 beats/minute increase, OR
1.79, 95% CI 1.65-1.96), ST elevation MI (referent unstable angina, OR 2.18,
95% CI 1.79-2.66), Non-ST elevation MI (referent unstable angina, OR 2.08,
95% Cl 1.71-2.54) and cardiac arrest on presentation (OR 1.77, 95% CI 1.20-
2.61) to be associated with an increased risk of AF In contrast, prior revas-
cularization (OR 0.74, 95% CI 0.60-0.90) and higher systolic blood pressure
(per 20 mm Hg increment, OR 0.87, 95% CI 0.83-0.91) were associated with
a lower risk of AF (Model c-statistics 0.75, Hosmer and Lemeshow Goodness-
of-Fit p=0.14). Most comorbid conditions occurred with an increased frequency
among ACS patients with AF. However, even after adjustment for the differ-
ences in baseline clinical characteristics, AF remained an important predictor
of most adverse in-hospital events (table).

Odds ratio for in-hospital events

Outcome	 Odds ratio-Adjusted	 95% confidence interval	 p value

Death	 3.16	 2.01,4.95	 <0.0001
Re-infarction	 2.07	 1.01, 4.27	 0.048
Cardiogenic shock	 3.61	 2.24, 5.82	 <0.0001
Pulmonary edema	 3.95	 2.54, 6.13	 <0.0001
Cardiac arrest	 3.21	 2.01, 5.14	 <0,0001
Stroke	 0.61	 0.13, 2.76	 0.519
Major bleeding	 1.78	 1.06, 2.98	 0.029

Conclusions: Our study helps identification of ACS patients at risk for AF who
may benefit from early aggressive strategies to modify the increased risk of
adverse in-hospital events observed among these patients.

P2996 Atrial fibrillation in high risk patients with acute
myocardial infarction: data from the MISTRAL study

M. Marini, G. Fabbri, F Chiarella, F. Mauri, G.M. Santoro, D. Lucci,
G. Steffenino, A.P. Maggioni on behalf of MISTRAL Investigators. ANMCO
Research Center, Florence, Italy

Background: Atrial fibrillation (AF) is a common complication of acute myocar-
dial infarction (AMI). We observed the prevalence, clinical factors associated
with its presentation and association with patient outcome in high risk (HR) pts
with AMI in a community setting.
Methods and Results: 2227 pts with ST elevation AMI <12 In were re-
cruited having >=1 of the following characteristics identifying HR: female >70
y (17.8%), diabetic >70 y (9%), Killip class >1(23.7%),  systolic blood pressure
(SBP) <100 mmHg and heart rate >100 b/m (2.7%), >4 leads with ST eleva-
tion or depression (81.9%), previous Q-wave MI in another location (11.4%),
contraindication to TT (10.2%).
AF was documented in 272 pts (12.2%). Pts with AF were significantly older
(>70 yrs, 64% vs 32%, p<0.001), more likely to be female (43% vs 26%,
p<0.001), with a higher Killip class at entry (Killip >1, 37% vs 22%, p<0.001),
incidence of heart failure or cardiogenic shock during hospitalization (44% vs
23%, p<0.001) and probability to not receive reperfusion therapy (31% vs 17%,
p<0.001).
At univariate analysis AF patients had higher in-hospital mortality (18.4%
vs 9.1%, p<0.001) and a more frequent in-hospital combined end-point (in-
hospital death, non fatal re-AMI and stroke) (21 % vs 11%, p<0.001). At 1 year
follow up both total mortality and 1-year combined end-point were more fre-
quent in pts with AF than those without AF (29.8% vs 14.9%, p<0.001; 38.9%
vs 19.6%, p<0.001, respectively).
Multivariate analysis indicated the most significant predictors of the develop-
ment of AF were advanced age (OR 1.07, 95%CI 1.05 -1.09) and Killip class
>1 (OR 1.44, 95%CI 1.06-1.95).
At multivariate analysis, after adjustment for clinical and demographic factors,
the association between AF and in-hospital and 1-year mortality was no longer
statistically significant (OR 1.02, 95%CI 0.67-1.54; OR 1.41, 95%CI 1.06-1.88,
respectively). Similarly, the association between AF and in-hospital and 1-year
combined end-point disappeared (OR 1.06, 95%CI 0.73-1.56; OR 1.32, 95%CI
0.95-1.83, respectively).
Conclusions: In HR pts with AMI the most significant predictors of the de-
velopment of AF were advanced age and clinical severity of AMI. Differently
from other studies, in this class of pts AF was not an independent predictor of
mortality.
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P2997 Underuse of new treatment modalities in diabetics
with non-ST-segment elevation acute coronary
syndrome

S. Vikman', J.E.K. Airaksinen 2 , K. Niemela' on behalf of FinACS group.
'Tampere University hospital, Cardiology, Tampere, Finland; I Turku University
hospital, Cardiology, Turku, Finland

In last years our knowledge about risk stratification and treatment strategies
of patients with acute coronary syndrome(ACS) without ST-elevation has in-
creased rapidly and new guidelines have been published. It is not clear how
these new guidelines have been implementated into clinical practice.
We prospectively collected all ACS patients without ST-elevation admitted in 9
hospitals in Finland during 1-3/2001, followed practice patterns and outcomes
during hospitalization and at 6 months follow-up.
A total of 501 patients were entered into the survey, from which 143 (28.5%)
had diabetes. Diabetics were older 71±10 vs 67±12;p<0.0001, had more
treated hypertension 66% vs 48%;p<0.0001 and more peripheral vascular dis-
ease 30% vs 9%;p<0.0001 when compared to nondiabetics. Diabetics had
higher risk profile than nondiabetics; ST-depression 57% vs 38%;p.>0.0001, el-
evated troponin levels 66% vs 56%;p<0.05. Despite that the rate of in-hospital
angiography was lower in diabetics than nondiabetics (32% vs 45%;p<0.05).
Diabetics also waited more days for in-hospital angiography than nondiabet-
ics(figure). In-hospital use of glykoprotein Ilb/Illa(GP) inhibitors and statins(stat)
were lower in diabetics than nondiabetics (figure). At 6 months the rates of
death were 16% and 7.6%;p<0.01 in diabetics and nondiabetics respectively.
For the combination of death, myocardial infarction, refractory angina or read-
mission for unstable angina, rates of events were 38.5% vs 20%;p<0.0001,
respectively.

Diabetics had higher risk profile than nondiabetics. Despite that the use of in-
hospital angiography, statins and GP inhibitors were lower in diabetics than
nondiabetics. Further education is needed to implementate the new guidelines
into the clinical practice.

P2998 Early revascularisation for non-ST-segment elevation
acute coronary syndromes: an estimation of demand
in the UK

G A. Large', D. Gray 2 , R G. Wilcox 2 , J R. Hampton 2 . ' University Hospital
Nottingham, Department of Cardiovascular Medicine, Nottingham, United
Kingdom; 2 University Hospital Nottingham, Department of Cardiovascular
Medicine, Nottingham, United Kingdom

Background: The current ESC guidelines for the management of non-ST-
elevation acute coronary syndrome (NSTEACS), recommend that patients at
high risk of an adverse outcome should undergo coronary angiography and,
where possible, revascularisation during their initial hospitalisation. We per-
formed a prospective observational study to determine the likely size of the
demand for early revascularisation therapy for NSTEACS in a large UK teach-
ing hospital.
Methods: All emergency admissions to our hospital because of suspected un-
stable angina or myocardial infarction during the year 2000 were identified at
presentation, using 'hot pursuit' methodology. Patients were excluded if their ini-
tial electrocardiograms showed persistent ST segment elevation or if they had
already been included in the study. For each patient data were recorded on
demography, clinical presentation and risk factors, ECG appearances, serum
biomarkers levels and outcomes. The study population was then risk stratified
according to ECS recommendations and an estimate made of the likely need
for early revascularisation.
Results: 2098 patients were included in the study. 891 (42.5%) satisfied ESC
criteria for high-risk status. Of these, 659 (74.0%) had elevated troponin lev-
els, 199 (22.3%) developed recurrent ischaemia and 160 (18.0%) had unstable
angina soon after a recent myocardial infarction.
Discussion: If the ESC recommendations on the management of NSTEACS
are applied to a typical unselected population of patients admitted to a large UK
hospital, the demand for early revascularisation will far exceed current service
provision. The same is likely to be true for other UK hospitals.

P2999 Emergency electrocardiogram analysis during the
acute phase of coronary syndromes: to be improved?

A. Berger', J.M. Meier', J.C. Stauffer', PH. Eckert 2 , J. Schlaepfer',
E. Eeckhout', L. Kappenberger' , J.B. Wasserfallen 3 . ' University hospital,
Cardiology, Lausanne, Switzerland,• 2 University Hospital, Intensive Care
Division, Lausanne, Switzerland; 3 University Hospital, Internal Medecine,
Lausanne, Switzerland

Background: ECG analysis is essential in the management of patients with
acute coronary syndrome (ACS) without persistent ST segment elevation. How-
ever, little is known about the quality of this analysis in the emergency room
(ER). Our study was performed to specifically answer this question.
Methods: We prospectively compared the ECG analysis performed in the ER
during the acute phase of ACS with a blind assessment by an intensivist and
an interventional cardiologist; discordances were then resolved by an ECG spe-
cialist. Analysis focused on the ischemic modifications (ST segment elevation
and depression, negative T-waves) of the ECG.
Results: In total, 627 ECG were included. The experts assessment wasn't fully
concordant (kappa 0.8 and 0.9) with the ECG specialist. Analysis in the ER
were concordant with those of the experts in only 423 ECG (67%; kappa 0.4).
The details are summarized in the following table:

No ST ST depression ST depression Negative
modification elevation	 0.5-1	 >1mm	 T-waves

No modification 352 18 10 2 34
ST elevation 18 21 4 3 7
ST depression 0.5-1 mm 43 5 15 5 8
ST depression>1mm 12 6 4 13 1
Negative T-waves 19 2 1 2 22

X: emergency phycisians interpretation; Y: experts interpretation

Conclusion: Our study demonstrates that ECG analysis in the ER during the
early management of ACS is not accurate. A better ECG analysis should allow
better risk stratification and management of the patients, but the impact of these
discrepancies need further study.

P3000 Acute coronary syndromes in 15 young AIDS patients
receiving HIV-protease inhibitors. A 3-year follow-up
study

F. Boccara' , N. Adda 2 , L. Djaouti' , C. Smadja' , O. Belliard' ,
W. Rozenbaum 2 , A. Cohen'. 'Saint Antoine, Cardiology, Paris, France;
2 Rothschild, Infectious disease, Paris, France

Acute coronary syndrome (ACS) is an emerging complication in HIV-infected
patients treated with highly active antiretroviral therapy (HAART) due to in-
crease in life expectancy. HAART has been involved in metabolic disorders
(MD) such as hypertriglyceridaemia (HTG), hyercholesterolemia (HCT), insulin
resistance, diabetes mellitus and a syndrome of peripheral lipodystrophy. We
report 15 cases of ACS (12 AMI, 3 UA) in young HIV-men associated with
HAART followed during a 3 years period.

Characteristics patients Acute phase (n=1 5)

Male gender 14(93%) Anterior AMI 6140%)
Prior MI 0 Inferior AMI 7147%)
Age, y 42±6 Lateral AMI 2 (13%)
Current smoker 12 (80%) 3VD 4 (27%)
HCT/HTG 7 (4%)/13 (87%) 2VD 2 (13%)
HTN 2(13%) 1VD 9 (60%)
Diabetes 0 LV thrombus 2 (13%)
Duration of HIV, y 8±4 LVEF, % 56±12
Duration PI, m 20±12 PCI 7 (47%)

CD4/mm' 370±140 Mean FU, m 35±15
Median viral load 9300±2370 Death, AMI 1, 0
Lipodysthrophy 6 (40%) UA, PCI, CABG 4,3,2

h: hours, m: months, y: years, c: copies/mL, VD: vessel disease, LVEF: left ventricular ejection
fraction, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, FU:
follow-up.

Conclusion: Physicians should take aware of CV risks factors before initiating
HAART in AIDS patients. Prospective studies of patients under HAART are
needed to clarify the link between HAART and CV complications.Table
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I P3001 I Metabolic protection with glucose-insulin-potassium
infusion in patients with acute myocardial infarction.
Results of the REVIVAL trial

J. Pache 1, A. Kastrati 2, J. Mehilli 2, J. Dirschinger 1, A. Hoeskopt",
M. Schwaiger 1, A. Sch6mig 2, D. Kltzbichler". 1Klinikum rechts der Isar, 1.
Medizinische Klinik, Munich, Germany; 2Deutsches Herzzentrum, Munich,
Germany

Background: Intravenous glucose-insulin-potassium solution (GIK) may have
a positive metabolic influence in patients with acute myocardial infarction (AMI).
However, previous clinical studies have shown conflicting results with this ther
apy. This may have been the result of the infrequent use of reperfusion thera
pies in those studies. In fact, there is some data suggesting that patients with
AMI who receive reperfusion therapy might have a greater benefit from GIK.
The objective of this randomized trial was to assess for the first time whether
GIK improves myocardial salvage in patients with AMI.
Methods: We randomized 312 patients with AMI to receive either a GIK infu
sion for 24 hours (GIK group, n=155) or no GIK (control group, n=157). The
primary endpoint of the study was salvage index (proportion of myocardium
at risk salvaged by therapy) as measured by technetium Tc 99m sestamibi
scintigraphic studies performed before and 7-10 days after therapy. Secondary
endpoint was the composite clinical event rate of death, recurrent MI and stroke
within 30 days.
Results: Primary percutaneous intervention (PCI) was the predominant reper
fusion strategy (90% of the cases). There were no significant differences in the
baseline characteristics of the patients of the 2 groups, including initial perfu
sion defect in scintigraphy. Median [25th, 75th percentiles] of final infarct size
was 9.0% [2%, 20%] of the left ventricle in the GIK group and 8.5% [3%, 21%] of
the left ventricle in the control group (P=0.7). The primary endpoint of salvage
index was 0.50 [0.18, 0.87] in the GIK group and 0.48 [0.18, 0.87] in the control
group (P=1.0). Mortality within 30-days was 4.5% in the GIK group and 3.2%
in the control group (P=0.5). The combined 30-day rate of death, recurrent MI
and stroke was 5.8% in the GIK and 5.1% in the control group (P=0.8).
Conclusions: GIK does not further enhance myocardial salvage in patients
with acute myocardial infarction treated predominantly with PCI. This may ex
plain the lack of clinical benefit observed in this and previous studies with GIK.

I P30021 Continuous ST-segment monitoring identifies
patients with acute coronary syndromes who most
benefit from early myocardial revascularization

C. Aqular, J. Ferreira, M. Almeida, R. Teles, D. Cavaco, P.Goncalves,
R. Seabra-Gomes. Hospital Santa Cruz, Cardiology Dept., Carnaxide,
Portugal

Background: In patients with non-ST-elevation acute coronary syndromes,
early risk stratification is essential for guiding cost-effective management. Con
tinuous ST-segment monitoring adequately reflects the dynamic nature of my
ocardial ischemia and coronary thrombosis, and provides important prognostic
information in such patients. We investigated whether continuous ST-segment
monitoring may be useful for early identification of those who most benefit from
myocardial revascularization.
Methods: We studied 304 patients (22% female, age 65 ± 11 years) admitted
to the CCU due to chest pain at rest (at least one episode of chest pain at rest in
the previous 24 hours lasting at least 20 minutes) suggestive of an acute coro
nary syndrome without ST segment elevation on the admission ECG. Patients
whose ECG was not interpretable for ischemia were excluded. ST segment
monitoring was performed continuously for 24 hours after admission. An ST
episode was defined as a transient deviation of at least 0.1 mV in any lead
lasting at least 1 min. In-hospital myocardial revascularization was performed
at the discretion of the attending physician. The endpoint was death or nonfatal
(re) myocardial infarction, whichever occurred first by 30 days follow up.
Results: A total of 203 ST episodes (135 clinically silent) were detected in 76
patients (25.0%). Myocardial revascularization was performed in 200 patients
(65.8%), through percutaneous intervention in 146. Median time from admis
sion to revascularization was between 24 and 48 hours. The detection of ST
episodes was independently associated with worse 30-day outcome, even af
ter adjustment for baseline clinical characteristics, ECG changes and cardiac
troponin I levels (adjusted odds ratio 4.9; 95% CI, 1.9 to 12.9; p=0.001). In the
group of patients with ST episodes, myocardial revascularization had a benefi
tial impact on prognosis (10.5% event rate versus 36.8% in patients not revas
cularized; odds ratio 0.2; 95% CI, 0.1 to 0.7; p=0.022). In the group of patients
without ST episodes, the effect of myocardial revascularization was modest
(2.8% event rate versus 5.9% in those not revascularized; odds ratio 0.5; 95%
Cl, 0.1 to 1.8; pens},
Conclusion: In non-ST-elevation acute coronary syndromes, continuous ST
segment monitoring provides early prognostic information, additional to that
of clinical characteristics and biochemical markers of myocardial injury and is
useful for selection of patients who most benefit from early myocardial revas
cularization.

IP30031 Management and predictors of 3D-dayevents in the
French registry on acute coronary syndromes without
persistent ST elevation (FRACAS)

M. Angioi 1, P.Joly2, M. Bertrand 3 , N. Dancnin", J. Puel 5 , F. Baigts 6 ,

M. Fouchard 6. 1CHU Nancy, Cardiology, Vandoeuvre-/es-Nancy, France;
2Clinique Claudel Pare, Cardiology, Marseille, France; 3Hopital Cardiologique,
Cardiology, Lille, France; 4Hopital Europeen Georges Pompidou, Cardiology,
Paris, France; 5Hopital Purpan, Cardiology, Toulouse, France; 6MSD et
Chibret, Cardiology, Paris, France

Background: Most of the available data about acute coronary syndromes
(ACS) were provided by randomised trials. We therefore sought to investigate
the current management and the early outcome of ACS without ST elevation in
French centres with on-site percutaneous coronary intervention (PCI) facilities.
Methods: 89 centres selected on a geographic basis were asked to complete a
prospective record for 10 consecutive patients (pts) admitted in their coronary
care unit for ACS Without persistent ST elevation (chest pain<48 hours with
ECG changes and/or myocardial damage marker elevation).
Results: 873 pts were included (mean age 65±13, male 73%). Most of the pa
tients experienced chest pain within 12 hours prior to admission (87%) and a
history of coronary artery disease was present in 51%. Following ECG changes
were observed: ST depression 42%, transient ST elevation 5%, T waves ab
normalities 42%. Only 13% of the pts had normal ECG. During the first 24
hours, abnormal serum cardiac markers were elevated in 40% of the pts (either
CK>2ULN or Troponlns N), Initial antithrombotic regimen included a combina
tion of heparin+antiplatelet agents in 86% with either heparin or antiplatelet
agents in 99%. Initial prescription of GP liB/lilA inhibitors was low (8.6%). In
addition, 71% of the pts were on bblockers and 70% on IV nitrates. During the
index hospitalisation, coronary angiography was performed in 790 pts (90%)
and coronary revascularisation in 529 pts (61%, PCI 484, CABG 45). PCI were
mainly performed within 48 h following admission (55%) and the procedure in
cluded GP liB/IliA inhibitors infusion in 21% and stent implantation in 80%. At
1 month, 572 pts (66%) had undergone coronary revascularisation (PCI, 493,
CABG 85). 30-day outcome was available in 804 pts and the predefined com
bined endpoint of death, Q-wave MI or refractory ischemia was noted in 10.1%.
Endpoint rate according to the TIMI risk score, was, 2.8, 9.8 and 13.9% for the
low, medium and high risk, respectively (p<.006). Independent predictors of an
impaired outcome were: ST depression or prior Q-wave on ECG, initial CK or
troponin elevation, presence of 3-vessel disease and no coronary angiogram
performed as well as the TIMI risk score if entered in the model.
Conclusion: Management of ACS without persistent ST elevation in centres
with on-site PCI facilities was characterised by an early invasive strategy with a
high percentage of myocardial revascularisation. The early outcome was sim
ilar to that of reported in randomised trials and was easily predicted by a risk
score derived from these trials.
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P3004 Which stress test is superior for perioperative cardiac
risk stratification in patients undergoing major
vascular surgery?

M.D. Kertai 1 , D. Poldermans 1 , E. Boersma 1 , R. Sicari 2 , G.J. L'Italien 3 ,
J.J. Bax 1 , H. van Urk' , J. R.T.C. Roelandt 1 . 'Erasmus Medical Centre,
Cardiology, Rotterdam, Netherlands; 2CNR Institute of Clinical Physiology,
Pisa, Italy; 3 Pharmaceutical Research Institute, Bristol-Myers Squibb,
Wallingford, United States of America

Background: Patients undergoing major vascular surgery are at increased risk
of cardiac complications. Cardiac risk factors can be used in conjunction with
appropriate diagnostic testing to identify high-risk patients. We explored the
comparative added prognostic value of Dobutamine Stress Echocardiography
(DSE), Dipyridamole Stress Echocardiography (DiSE) and Perfusion Scintigra-
phy (DTS) in large cohorts of vascular patients.
Methods: Prior to major vascular surgery 2204 consecutive patients were
screened for cardiac risk factors: age>70 years, history of myocardial infarc-
tion, angina pectoris, heart failure and diabetes mellitus. These patients then
also underwent DiSE (n=394), DSE (n=1093), or DTS (n=717) testing. Posi-
tive DiSE or DSE results were defined as new or worsening wall motion ab-
normalities (NWMA), whereas a positive test result for DTS was defined as a
reversible perfusion defect during stress. Logistic regression analyses were ap-
plied to evaluate the relation between clinical risk factors, noninvasive cardiac
tests, and a composite of cardiac death or non-fatal myocardial infarction (MI).
Results: There were 138 patients (6.3%) with cardiac death or MI. Patients with
0, 1-2, and 3 or more clinical risk factors experienced respectively 3.0%, 5.7%,
17.4% cardiac events. No statistically significant difference was observed in the
predictive value of NWMA for DiSE and DSE (Odds ratio (OR) 37.1 [95%CI,
8.1-170.1] vs. 9.6 [95%CI, 4.9-18.4]; P=0.12), whereas a positive test result
for DTS had significantly lower prognostic value (OR=1.95 [95%CI, 1.2-3.2]).
Estimated cardiac event rate for individual patients according to the number of
risk factors and test result is shown in the table.
Estimated cardiac event rate

No. of Risk Factors 	 SE	 DTS

negative	 positive	 negative

0	 1%	 15%	 4%	 3%
1to2	 1.3%	 10.4%	 11%	 16%
>3	 3.3%	 27.6%	 20%	 31%

SE, stress echocardiography; DTS, dipyridamole perfusion scintigraphy

Conclusion: A result of stress echocardiography effectively stratified patients
into low- and high-risk groups for cardiac complications, irrespective of clinical
risk profile. In contrast, a positive DTS result did not differentiate between those
who did and did not have a cardiac complication.

P3005 Cardiac death in scleroderma: a linkage with
autonomic dysfunction

M. Emdin', D. Giuggioli 2 , A. Ripoli 3 , C. Passino l , M. Sebastiani 2 , C. Ferri 2 .
' CNR Institute of Clinical Physiology, Cardiovascular Neuroendocrinology
Unit, Pisa, Italy; 2Depatment of Internal Medicine, Rheumatology Unit, Pisa,
Italy; 3 CNR Institute of Clinical Physiology, Pisa, Italy

Ventricular arrhythmias and cardiac death occur in patients with systemic scle-
rosis (SSc), even in absence of overt myocardial dysfunction- In order to evalu-
ate the eventual prognostic significance of abnormalities in autonomic nervous
control of the heart, or in ventricular repolarisation. as compared to other vali-
dated humoral and clinical markers of disease severity, 100 patients with sys-
temic sclerosis (SSc) without overt myocardial involvement at Echo-Doppler
examination, neither other systemic disease, underwent prospectively 24-hour
ECG ambulatory recording while free-living spontaneous. A computerized al-
gorithm was used to identify T wave on the precordial lead and to measure the
QT interval; QTc was computed by the Bazett's formula; heart rate variability
was investigated by means of time-domain and spectrum analysis. Out of the
100 SSc patients (17% males, 83% females, aged 54.8 ± 12.1 years, mean
± S.D., 64% was diagnosed with the limited form of the disease, 15% with
the intermediate, 21 % with the diffuse form). At the survival analysis a mean
follow-up of 2100 days has been assessed, wit an overall mortality of 22%
and cardiac mortality of 5%. Many conventional clinical and humoral markers
of disease severity were considered with EKG-derived indices in the statistical
analysis. Multiple logistic regression with forward stepwise selection (Wald) has
been used to test the independent relation between the death and the covari-
ates found to be significant at the univariate logistic regression. Kaplan-Meier
life table estimates of spontaneously occurring event-free survival have been
used to summarize the follow-up. Statistical significance has been taken as a p
value of < 0.05.
At the multivariate analysis, cardiac death was predicted by abnormalities in
lung diffusion properties (p= 0.011; 95%Cl for Odds Ratio -OR- 0.837 0.978),
LF/HF ratio (p= 0.05; OR= 0.00001-0.044), LF (low frequency power, nor-
malised units, p= 0,0264; OR= 0.591-0.968), whereas overall mortality was pre-
dicted by SCL70 antibodies level (p=0.004; OR= 2.366-102.391) and by LF/HF

ratio (p= 0. 014; OR= 0.00001-0.0006). QT and QTc value had not prognostic
value. Increasing values of SCL70 antibodies significantly augmented the prob-
ability of cardiac death, which was decreased by increasing values of LF/HF
and LF power. The latter abnormalities, detectable by a feasible, non-invasive
diagnostic approach, indicate the presence of autonomic cardiac neuropathy in
SSc patients and its prognostic value as for cardiac and overall mortality.

P3006 Lack of effect of warfarin in patients with diabetes
mellitus after myocardial infarction

P. Smith 1 , M. Hurlen 2 , M. Abdelnoor 2 , H. Arnesen 2 .'Baerum Hospital,
Department of Medicine, Baerum, Norway,. 2Ulleval University Hospital,
Department of Cardiology, Oslo, Norway

Following results of subgroup analyses in a previous study we investigated
whether diabetes mellitus (DM) might adversely modify the effect of warfarin in
the Warfarin Aspirin Re-Infarction Study (WARIS II). The entry criterion of this
study was clinically stabilized acute myocardial infarction. Patients (n=3630)
who had no clear indication/contraindication for any of the study drugs were
randomly allocated to one of three regimens: aspirin 160 mg/d, aspirin 75 mg/d
and warfarin with a target INR of 2 to 2.5, or warfarin alone aiming for an INR
of 2.8 to 4.2. The average follow-up period was four years. The primary end-
point of the parent study was the composite of death, nonfatal reinfarction and
nonfatal thromboembolic stroke.
At baseline the prevalence of DM was 6.8% in the warfarin group, 8.7% in
the combination group and 9% among those allocated to aspirin alone (n. ․).
Altogether there were 241 endpoints in the aspirin group, 203 in the warfarin
group and 181 in the combination group.
Outcome was calculated in in terms of odds ratios. DM was an effect modifier
for the association between endpoints and treatment. Statistically significant
heterogeneity was found for nondiabetic subjects (OR 0.75, 95% CI 0.60-0.93)
versus diabetic subjects (OR 1.54, 95% Cl 0.80-2.94), p=0.038. The odds ratio
exceeded 1 in diabetic patients, hence suggesting an adverse effect of warfarin
therapy in this group. A Cox model was used to control for the effect of age and
gender within the two strata. The following risk ratios (95% Cl) and p-values
were calculated for therapy with warfarin vs. aspirin (table):

Warfarin + aspirin vs aspirin Warfarin vs aspirin

Non-diabetes 0.65 (0.53-0.81) p=0.0001 0.79 (0.64-0.96) p=0.022
Diabetes 1.48 (0.88-2.50) p=0.14 1.52 (0.87-2.63) p=0.14

Our observation suggest a lack of a beneficial effect by warfarin therapy in subjects with dia-
betes mellitus, when the therapy is given for the sole purpose of prophylaxis after a sustained
myocardial infarction.

P3007 Initiation of therapy with angiotensin-converting
enzyme inhibitors in patients with severe angina
pectoris and heart failure

Y. Lopatin 1 , V. Ivanenko 2 , N. Ryazantseva l . I Volgograd Cardiology Centre,
Coronary Artery Disease, Volgograd, Russian Federation; 2 Volgograd Medical
Academy, Cardiology, Volgograd, Russian Federation

Background: One of the risk factor of first-dose hypotension (FDH) in pts
with angina pectoris and heart failure (HF) is high doses of vasodilators
and beta-blockers. Therefore, we kl.'estigated the first-dose effects of various
angiotensin-converting enzyme` inhibitors (ACEI) by monitoring 24-hour blood
pressure (BP) in patients with severe angina pectoris and HE
Methods: 85 male pts (mean age 56.0±1.0 years) with stable severe angina
pectoris (CCS class III-IV) and HF (NYHA class II-III, mean 2.5±0.1, mean
ejection fraction 32.1±0.6%) were included into the single-blind, parallel-group
study. Mean BP (MBP), was calculated every 15 minutes during the first 24
hours of the study. First-dose hypotension (FDH) was defined as MBP fall >20
mm Hg. At the first stage 55 pts were randomized to captopril 6.25 mg, enalapril
2.5 mg, ramipril 1.25 mg, cilazapril 1.25 mg and perindopril 2 mg. Diuretic ther-
apy was stopped 24 hours before ACEI initiation. At the second stage of study
FDH of two ACEI with the least hypotensive effects (perindopril and enalapril)
in 30 pts were investigated. Concomitant treatment with isosorbide dinitrate
(41.9±2.8 mg/24h) and bisoprolol (10 mg/24h) was continued.
Results: Maximal reduction of MBP was -25.6±2.7% (captopril), -21.3±1.8%
(enalapril), -24.5±3.6% (ramipril), -22.0±2.6% (cilazapril) and -16.1±2.8%
(perindopril). In pts taking combined antianginal therapy first dose of enalapril
produced maximal reduction of MAP on 20.4±1.9% while perindopril on
15.7±1.8% (p=0,05). MAP decrease on 20 mm Hg and more was 46.7% in
enalapril group and 13.3% in perindopril group (p=0,03). Analysis of MAP
hourly average changes showed BP reduction at 2H (-5.7 mm Hg, p=0.01),
at H3 (-5.7 mm Hg, p=0.002) and H10 (-8 mm Hg, p=0.02) in enalapril group
while in perindopril group there was no significant BP reduction. The attacks of
angina were fixed at 20% pts only in enalapril group.
Conclusion: FDH is an important factor that might explain underuse of ACEI in
patients with HF and angina pectoris. However, ACEI might differ in their safety
profile at initiation of therapy. Large comparative trials are indicated.
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P3008 Effects of a missed dose of antianginal therapy
evaluated by 24-hr ambulatory electrocardiogram
monitoring and exercise testing. Data from the CAPE
II study

P. Sellierl, J.M. Detry 2 , J. Deanfield 3 , B. Beckerman 4 on behalf of the
Scientific Committee of the CAPE II study. t Broussais-HEG9 Cardiac
Rehabilitation Dept., Paris, France; 2 Cliniques universtaires Saint Luc,
Cardiology, Brussels, Belgium; 3 Great Ormond Street Hospital, Cardiology,
London, United Kingdom; °Pfizer Inc, New York, United States of America

Aim: In clinical practice, patients (pts.) frequently miss doses of antianginal
medication. The aim of this study was to compare the consequences on my-
ocardial ischemia of missed doses of different medical regimens.
Methods: 212 pts.(177 male, 25 female, aged 61±8 yrs) were included in a
randomized trial comparing 2 drug regimens during stable dosing. Three-day
ambulatory ECG monitoring (AECG) and exercise testing (ET) were performed
on regular therapy with Amlodipine (A: 106 pts.), Diltiazem (D: 96 pts.) and
combination therapy: A + Atenolol (AT;104 pts.) or D + 5 mononitrate (5mn; 91
pts.). On the third day of AECG pts. were given a matched placebo to simulate
omission of a single drug dose, and both tests AECG and ET were repeated.
The variables measured were for ET: time to 1 mm ST depression (TimeST1),
time to angina (TimeAng.), exercise duration (Ex.Dur), and for AECG: Nb is-
chemic episodes (N.epis.), total duration of ischemia (Isch. Dur.). Findings on
active treatment were compared to those after omission. Statistics concern be-
tween treatments comparisons of changes due to omission.
Results:

Variables Changes in monotherapy Changes in combination therapy

A D p A D p
ET
Ex. Dur. (sec) -2±63 -22±78 0.039 -14±67 -41±79 0.010
Time ST1 (sec) 0±97 -24±116 0.021 -17±85 -45±99 0.049
Time Ang. (sec) -5±74 -6±89 0.847 -13±75 -45±85 0.005
AECG
N. Epis. (/24h) 12 92 0.005 71 145 0.276
Isch. Dur. (min) -215 800 0.022 1364 1498 0.696

Conclusions: Thus there are important clinically relevant differences in the
impact of missed doses of different drug regimen, evaluated both by exercise
test and by AECG. In contrast to (D) +5momonitrate, the intrinsically long acting
calcium channel blocker (A) provides consistent benefits as monotherapy or in
combination with atenolol.

P3009 Recurrent ischaemia in acute coronary syndromes:
differential impact of electrocardiogram changes on
outcomes

P.H.G. Steg 1 , L.J. Feldman', M. Brami 2 , A. Vahanian 1 , K.A. Eagle 3 ,

J. Lopez-Sendon 4 , O. Dabbous a , S.G. Goodman' on behalf of the GRACE
investigators. t HBpital Bichat, Service de Cardiologie, Cedex 18, Paris,
France; 2 CMC Europe, Port Marly, Cardiology, Paris, France; 3 University of
Michigan Health System, Cardiology Division, Ann Arbor, USA; °Hospital
Universitario Gregorio Marano, Dept. of Cardiology, Madrid, Spain; 5 Univ. of
Mass. Medical School, Center for Outcomes Research, Worcester, USA; 'St
Michael's Hospital, Cardiology, Toronto, Canada

It is generally accepted that reinfarction following myocardial infarction is as-
sociated with worse short- and long-term outcomes but few data are available
regarding the various types of recurrent ischaemia (RI) and their impact on out-
comes after acute coronary syndromes (ACS). The Global Registry of Acute
Coronary Events (GRACE) is an international registry of patients with ACS in
94 hospitals and 14 countries. We analysed the demographics and outcomes
of 17,511 patients with and without in-hospital RI (see Table for results).
Results: Multivariate analysis showed that male gender, history of previous
angina, infarction, low heart rate, elevated systolic blood pressure and bleeding
were independent predictors of RI during the hospital stay. Finally, RI itself was
an independent predictor for hospital death after adjusting for baseline char-
acteristics: the whole ACS population (odds ratio(OR): 1.6, 95% confidence
interval: 1.36-1.95); and among patients presenting with ST-segment elevation
myocardial infarction (STEMI) (OR: 1.96, 95% confidence interval 1.36-1.98),

Abstract P3009 - Table: Outcomes with and without in-hospital RI

and non-STEMI/unstable angina (OR: 1.5, 95% confidence interval: 1.17-1.99).
Conclusions: RI is a frequent event in patients admitted with ACS (30.2%) but
its impact is highly dependent on electrocardiographic (ECG) changes or rein-
farction. Two-thirds of patients with RI have neither reinfarction nor ST changes
and their outcomes appear to be very similar to those of patients without RI.
Conversely, in ACS patients with reinfarction or with RI and ST changes (9.7%
of all ACS pts), in-hospital outcomes were worse and length of stay was longer.
These results highlight the persistent need for improvement in the treatment of
ACS.

P3010 Long-term cardiac medication after acute myocardial
infarction: is it maintained consequently?

S. Hoffmann, A. Mohadjer, D. Andresen. Vivantes Klinikum am Urban,
Cardiology, Berlin, Germany

Long-term therapy with aspirin (ASS), beta-blockers (BB), lipid lowering drugs
(LLD) and ACE inhibitors (ACE) improves short and long-term prognosis of
patients (pts) suffered from acute myocardial infarction (AMI). However, little
is known about wether medication at hospital discharge is maintained during
subsequent follow up. Between May 1999 and December 2000, 400 consecu-
tive pts with AMI (72% male, mean age 61 years) were included in the Berlin
Myocardial Infarction Study. Cardiac medication was documented at hospital
discharge. Follow up was performed after 6 and 12 months (mean 259 and 449
days) with documentation of the actual medication. Information was obtained
with a standardized questionaire by telephone contact and clinical visit.
Results: Among the 400 pts discharged from hospital after AMI, follow up re-
sponse was 97% (388). 12 months follow up mortality was 10% (40/388).
There was no significant drop-out rate in taking ASS during follow up: among all
348 survivors 87% (303/348) received ASS at discharge, 6 months later 89%
(306/348) and 12 months later 86% (301/348). The respective numbers for BB
are 93% (324/348) vs. 82% (286/348) vs. 80% (278/348) (p=0,0001 for the
comparison discharge vs. 6 months, p=0,0001 for the comparison discharge
vs. 12 months), for LLD 81% (282/348) vs. 70% (243/348) vs. 67% (233/348)
(p=0,0006 and p=0,0001) and for ACE 54% (188/348) vs. 51% (178/348) vs.
57% (198/348)(for both n.s.).
Conclusion: The present results indicate that pts behavior in taking ASS
and ACE remains constant during one year follow up. Nonetheless there is
a substantial drop-out-rate of benificial long-term medication with BB and LLD.
Wether this is due to inadequate patient education, decreasing budget or lim-
ited patient compliance due to side-effects, has to be investigated.

P3011 Do we have to treat asymptomatic patients after
myocardial infarction with angiotensin-converting
enzyme inhibitors and betablockers? Results from
the ABC-trial

H. Theres, A. Muller, P. Fotuhi, W. Mildenberger, G. Baumann. Charite,
Medical Clinic, Cardiology, Berlin, Germany

Introduction: Combined treatment with ACE-inhibitors and betablockers of
symptomatic patients suffering from heart failure (NYHA II-IV) is well estab-
lished. Until now there was no randomized, controlled study for asymptomatic
patients with only moderate reduced left ventricular ejection fraction (LVEF
>40%) after myocardial infarction (MI) available.
Methods: 160 asymptomatic patients (mean age 59 years, 135 male, 25 fe-
male) after MI with a LVEF >40% were treated for 18 month with open label
(OL) Metoprolol (Meto) or Ramipril (Rami). In addition patients were random-
ized to receive a double-blinded (DB) medication with either Placebo (Pla) or
the corresponding medication (Meto or Rami). This resulted in 4 patient groups:
group (G) 1: Meto (OL) + Rami (DB); G2: Meto (OL) + Pla (DB); G3: Rami (OL)
+ Meto (DB); 04: Rami (OL) + Plac (DB). Primary endpoint was LVEF after 18
months. There was no difference in the baseline LVEF between the 4 groups.
Results: LVEF after 18 months in G1 was 48,6% (±13,1), in G2 46,2% (±13,4),
in G3 48,8% (±10,7) and in G4 50,8% (±9,9%) (p=ns).
Conclusion: The combination of ACE-inibitors and Betablockers compared to
monotherapy with either one in asymptomatic patients with only moderate re-
duced LVEF after MI did not result in a higher LVEF after 18 months. Further
studies are warranted to clerify the value of combined treatment compared to
monotherapy in this patient group.

RI Reinfarction RI with ST-seg changes RI without ST change or reinfarction P comparisons for the three types of RI Without RI P (with vs without RI)

N (%) 4828 (30.2) 261 1433 3134 11,170 (69.8)
Age (years) 66.7 69.0 67.5 66.0 <0.0001 66.0 NS
Male (%) 64.0 64.3 63.4 63.6 0.9623 68.4 <0.0001
STEMI at admission (%) 35.8 67.4 41.0 30.8 <0.0001 44.4 <0.0001
Death (%) 5.6 29.5 7.2 3.0 <0.0001 5.0 0.022
Congestive heart failure (%) 16.6 34.8 19.7 13.7 <0.0001 13.8 <0.0001
Cardiac arrest (%) 5.7 27.1 8.0 3.0 <0.0001 4.8 0.018
Median length of stay (days) 7 12 8 7 <0.0001 6 <0.0001

Demographics and outcomes of 17,511 patients.NS=not significant
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P3012 Concerted action of various angiogenic factors
during acute myocardial infarction in patients: the
three lines of defense

K.I Kapetaniost, C.E. Pitsavos 2 , S. Kastelanos 2 , G.P. Vyssoulis 2 ,

D.B Panagiotakos 2 , M.G. Toutouza 2 , C.I. Stefanadis 2 , P.K. Toutouzas 2 .

'Athens, Greece; 2 University of Athens Medical School, Cardiology
Department, Athens, Greece

It is well documented that angiogenesis plays a key role in the process of ven-
tricular remodeling following acute myocardial infarction (AMI). However, the
exact contribution of each of the numerous angiogenic agents in this process
is still an issue of debate. We sought to evaluate the role of three major an-
giogenic peptides: free Insulin-like Growth Factor-1 (fIGF-1), basic Fibroblast
Growth Factor (bFGF) and Angiogenin (ANG), in AMI patients.
Methods: 40 pts with first attack of AMI admitted in our department and throm-
bolysed during the acute phase,without previous history of any other disease,
were examined for plasma levels of fIGF-1, bFGF and ANG, measured by
ELISA, and compared to corresponding levels of 20 sex and age- matched
normal controls (NC) with mean values: 7,78 f 0,75 ng/ml for fIGF-1, 1,62 ±
0,53 pg/ml for bFGF and 210,12 ± 25,6 ng/ml for ANG. Plasma samples were
collected on hospital admission (0 hours) and 3h, 6h, 9h, 12h, 18h, 24h, 36h,
48h, 3 days, 4d, 5d, 7d, 15d and 30d thereafter.
Results: Data is expressed as mean values ± SEM in ng/ml for fIGF-1 and
ANG and in pg/ml for bFGF For the statistical analysis the non-parametric
Wilcoxon test was used with a statistical significance of p<0,05 compared to
corresponding values of: a) NC (*), b) the relevant plasma value on admission
( 0). fIGF-1 exhibited significantly high initial plasma levels on admission (10,92
f 0,93 *) followed by a gradual increase up to a maximum level at 36h (16,64
f 2,12 * 0). This peak was succeeded by a progressive decline that ended to
a minimum value at 30d (12,14 ± 1,35 *)• bFGF developed a significant early
peak at Oh (5,27 ± 1,13 *) followed by a steep decline leading to a nadir at 24h
(1,63 ± 0,46 0 ), that was reversed leading to a late peak at 15d (8,93 ± 2,06 *).
ANG also exhibited a double-peak increase at Oh (327,12 ± 31,75 *) as well as
at 4d (305,86 ± 29,44 *) with the lowest plasma value at 24h (233,74 ± 18,32

Conclusions: Thus, the activation of the numerous angiogenic agents seems
to be triggered at different time points. Some of them exhibit an immediate peak
shortly after AMI onset probably as a result of acute hypoxia due to coronary
artery occlusion, while others develop an intermediate or a late peak, therefore
exerting their cardioprotective potential in three distinct lines of defense. At the
same time, they all act in concert to stimulate angiogenesis either by playing a
pivotal role in the induction of this process, or by manipulating its multiple steps
later in an attempt to modulate ventricular remodeling and preserve cardiac
function.

P3013 Changes in the frequency spectrum of the
endocardial electrogram in acute myocardial
ischaemia and recent infarction

J. Lessick', A. Schwartzman 2 , L. Gepstein 3 , G. Hayam 3 , T. Wolf 3 , S.A. Ben
Haim 3 . ' Rambam Hospital, Cardiology, Haifa, Israel; 2Biosense Webster,
Haifa, Israel; 3 Technion - ITT, Faculty of Medicine, Haifa, Israel

Peak-to-peak unipolar endocardial voltage (Vuni) is useful in identifying chron-
ically infarcted myocardium but is insensitive in recognising acute ischemia.
Vuni also has limited spatial resolution, due to significant far-field effects. We
postulated that analysis of the high frequency components of the electrogram
would improve the delineation of acute and chronic ischemia.
Methods: Eight dogs underwent LAD ligation and had 'Biosense' electrome-
chanicat mapping and echocardiography performed at baseline and immedi-
ately post-occlusion. Five dogs survived to repeat the studies at 3 days. A rep-
resentative electrogram was obtained for the ischemic anterior zone and the
remote inferior zone for each ventricle. Frequency spectra for each zone were
obtained by performing FFT and a log scale was used to amplify high frequency
components.
Results: Small baseline differences were found; anterior zones having a larger
low frequency (0-30 Hz) component (p=0.02) and inferior zones a larger high
frequency (>50 Hz) component (p<0.03). Immediately post-occlusion, there
was a small reduction in voltage throughout the spectrum in both zones, while

a consistent more prominent reduction occurred in the high frequency compo-
nents (>30 Hz) of the anterior zones (p<0.005). At 3 days, a further diffuse
reduction was noted in amplitude, but predominantly in the very high frequency
components (>75 Hz) of the anterior zones (p<0.02). A clear threshold could
distinguish between the high but not the low frequency components of ischemic
and remote zones in all ventricles in acute ischemia (p=0.0005) and in recent
infarction (p=0.002).
Thus, specific changes in the frequency spectrum of the endocardial electro-
gram permit a consistent distinction between ischemic and remote zones.

P3014 Differences in hospital reinfarctions complicating
acute myocardial infarction as observed in current
randomised trials will not influence long-term
mortality

R. Zahn, R. Schiele, S. Schneider, K. Donges, J. Senges on behalf of the
MITRA study group. Herzzentrum Ludwigshafen, Kardiologie, Ludwigshafen,
Germany

Background: In 2001 three large RCT's (GUSTO V, ASSENT 3, HERO 2) on
non-mechanical reperfusion strategies in AMI were published. All studies did
not find a mortality benefit for the new treatment strategies, however they found
a reduction in the rate of non-fatal hospital reinfarction from 1.1% to 2.4%.
Non-fatal in-hospital reinfarction is known to be a predictor of further death.
Therefore the true benefit of the new treatment strategies might be realized at
late follow up.
Methods: We analysed the prospective observational MITRA data base select-
ing AMI patients similar to the RCT patients, to determine whether the observed
differences in reinfarction rates will have a influence on long term mortality.
Results: Out of 6737 patients included in MITRA between 1994 and 2000 and
a completed follow-up, 2109 (31%) fulfilled the selection criteria. Non-fatal in-
hospital reinfarction occurred in 3.6% of patients. During the hospital stay ur-
gent coronary revascularization (PCI or CABG) was performed in 43.4% of
patients with non-fatal reinfarction compared to 12.5% without non-fatal rein-
farction (p<0.001). Follow-up was performed at a median of 18 months.
Mortality at 1-year after discharge was 6.8% (95%CI: 2.3% - 11.3%) in patients
with versus 4.4% (95%CI: 3.5% - 5.3%) in patients without a non-fatal rein-
farction (absolute difference 2.4%, p = 0.04 by log rank test). Using the largest
difference in non-fatal reinfarction rates described by the RCT's of 2.4% (AS-
SENT 3 trial) case load calculation resulted in 4111792 patients needed to find
a significant difference in 1-year mortality. Even in the "worst" scenario, using
the upper and lower 95%Cl limits, still 317748 patients would be needed.
Conclusion: Our data make it very improbable that the observed differences
in the rates of non-fatal in-hospital reinfarctions between the treatment arms
in the GUSTO V, the ASSENT 3 and the HERO 2 trials will result in reduced
1-year mortality rates.

Frequency spectrum.
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P3015 New heart rate variability algorithm is a powerful tool
for risk prediction after acute myocardial infarction

A. Bauer', R. Schneider 2 , P. Barthel', M.T. La Rovere 3 , P.J. Schwartz 4 ,

M. Malik', G. Schmidt 2 . 'Deutsches Herzzentrum Munchen, Munich,
Germany; 2 Technische Universitst, 1. Medizinische Klinik, Munchen, Germany;
3 Fondazione S Maugeri IRCCS, Montescano, Italy,. 4 University of Pavia,
Department of Cardiology, Pavia, Italy; 5St.George's Hospital Medical School,
Department of Cardiological Sciences, London, United Kingdom

Aim of the study: To validate a new HRV algorithm in post MI patients derived
from 24 hour Holter recordings.
Methods: The algorithm selects all RR intervals in 24-hour Hotter ECGs which
are slightly longer (>100% & <=105%) than their preceding RR intervals and
calculates the mean interval prolongation (MIP).
The cut-points of MIP were optimised in a training sample consisting out of 591
patients (primary endpoint: total mortality, median follow up 22 months). The
method was validated in the ATRAMI population (1284 patients, primary end-
point: fatal or non fatal cardiac arrest, median follow up 20 months). Univariate
and multivariate analyses (sex, age, HRV index, SDNN, mean heart rate, LVEF,
baroreflex sensitivity (BRS)) were performed.
Results: In the training sample, we observed two optimal cut-points for MIP: 8
ms and 18 ms. In the ATRAMI population, LVEF was the strongest univariate
and MIP the second strongest risk predictor (p=0,0037 and p=0,0038, respec-
tively). With multivariate analysis, LVEF, MIP and BAS were independent risk
predictors (LVEF: p=0,0061; MIP: p=0,0017; BRS: p=0,021). Kaplan Meier sur-
vival curves of patients with MIP >= 18ms, 8-18ms and <8ms are shown in the
figure.

Conclusions: MIP is a strong and independent risk predictor in post-infarction
patients.

ENDOTHELIAL FUNCTION

P3016 Endothelial dependent vasodilatation and incidence
of cerebrovascular events in healthy postmenopausal
women

R. Rossi, G. Fantini, D. Monopoli, M. Zennaro, M.G. Modena. Policlinico,
Internal Medicin. Institute of cardiol, Modena, Italy

Background: Postmenopausal women have been shown to have abnormal
endothelium-dependent vasodilatation (EDVD). However, the prognostic role
of an impaired EDVD was only poorly investigated, particularly in relation with
the incidence of cerebrovascular events (CE). This study was aimed to investi-
gate the relationship between an abnormal EDVD and the long-term incidence
of CE. It also allowed the assessment of CE risk in a less studied specific sub-
group of patients.
Method: 188 consecutive healthy postmenopausal women (mean age 65 f 11
years) underwent a ultrasonographic study of the brachial artery, and were then
followed up for a mean period of 75 months (range: 67-88). Women with previ-
ous cardio and cerebrovascular diseases, hypertension, diabetes mellitus, hy-
perlipidemia were excluded from the study. EDVD was evaluated by measuring
the diameter of the brachial artery before and during reactive hyperaemia (in-
duced after deflation of a blood pressure cuff inflated to suprasystolic pressure
for 5 minutes) and was calculated from the diameters as: (reactive hyperemia
— baseline)/baseline X 100%.
Results: The median value of EDVD in the entire study population resulted
in 9.5% (25th-75th percentiles were 6.4% and 12.9%, respectively). The 94
women with an EDVD < 9.5% were classified in group 1 (abnormal EDVD);
the remainder women (n = 94), with an EDVD > 9.5%, in group 2 (normal
EDVD). There were no intergroup differences regarding age, blood pressure
values, cholesterol plasma levels, fasting glucose plasma levels, duration of
menopause and hormone replacement therapy use. During follow up, 14 of
94 women (14.9%) experienced a CE in group 1 (abnormal EDVD), versus 4
of 94 (4.2%) in group 2 (normal EDVD) (p < 0.0001). There were 12 cases
of transient ischemic attack (TIA) in group 1 as opposed to 3 cases in group
2 (p < 0.0001). Moreover, only few women experienced an ischemic stroke
(2 cases in group 1 versus 1 case in group 2; p = ns). Multivariate logistic
analysis revealed that an abnormal EDVD [Odds Ratio = 2.89 (95% Confidence

Intervals from 1.76 to 4.43)] is the only variable that remainder as a significant
and independent predictor of TIA in our population. All the cases were validated
by review of hospital records.
Conclusions: This study demonstrates that an abnormal EDVD clearly identi-
fies postmenopausal women with an high risk of TIA.

P3017 The plasma NO/ET-1 ratio is a useful marker for the
grade of coronary vascular disease

A. Kurita, B. Takase, T. Ishizuka, K. hagisawa, T. Matsui. Japan, Naitonal
Deense Medical College, Division of Biomedical Engineering, Tokorozawa,
Japan

Background: The arterial endothelial function (AEF) is used for detecting of
coronary vascular disease (CVD) in clinical research setting. Further it is reg-
ulated by local release of nitric oxide (NO) and endothelin-1 (ET-1). However
there were no reports whether AEF and/or plasma NO/ET-1 ratio can be use-
ful marker in comparing with exercise testing (EXT) and coronary risk factors.
Methods: We measured the brachial artery (BA) vasodilative response to both
endothelium-dependent (ED) and endothelium-independent vasodilation (EID,
NTG 0.3mg SL) by using high resolution ultrasounds(7.5MHz) of 38 hyperten-
sive patients (HT pts) with normal coronary artery and 32 patients with CVD
(>=70%). The plasma NO and ET-1 levels were measured using ENO-200
and RIA. Soon after these procedures, symptom limited EXT was performed
by Bruce protocol. Results:The sensitivity and specificity for detecting of CVD
in plasma NO/ET-1 ratio >= 2.0 was 90% and 85%, whereas ST depression
>=1.0mm (80 msec from J point) was 80% and 78%.

BA-RH (%1	 BA-IND	 NO/ET-t	 ST	 TC	 HDL

CVD	 5±6	 6±7	 1.1±1.1	 -1.4±0.9"	 199±36	 52±36

HT	 6.3±4	 10±4•	 2.7±2.2"	 -0.8±0.4	 189±36	 51±16

Conclusion: Our results suggest that plasma NO/ET-1 ratio is a useful new
marker for estimating of CVD, which is equivalent to usual EXT and superior to
AEF. EXT capacity might be based on vasodilative and vasoconstrictive prod-
ucts ffrom AE cell. ('p<0.05 **p<0.01)table

P3018 Chronic smoking is associated with endothelial
dysfunction and increased levels of tumour necrosis
factor-a, interleukin-10 and interleukin-6

D. Tousoulis, C. Antoniades, C. Tentolouris, C. Toutouzas, K. Marinou,
C. Pitsavos, C. Stefanadis, P. Toutouzas. Hippokration Hospital, Cardiology
Unit, Athens University, Athens, Greece

Background: Smoking is known to be associated with endothelial dysfunction,
mainly through an increase of oxidative stress. Tumor necrosis factor (TNF-a), a
pro-inflammatory cytokine as well as interleukines -1b (IL-1b) and -6 (IL-6) are
implicated in the pathogenesis of atherosclerosis. In this study we investigated
the effects of chronic smoking on endothelial function, inflammation and lipid
peroxidation.
Methods: In this study, 45 smokers (23 males 22 females, aged 34±1 years,
smoked 18.1±2.1 pack-years) and 11 non smokers (6 males 5 females, aged
30±2years) were enrolled. Forearm blood flow was measured using venous
occlusion strain-gauge plethysmography. Endothelium dependent flow medi-
ated vasodilation (FMD) was expressed as the % change from baseline to post
reactive hyperemia blood flow. Endothelium independent flow (NTR%) was as-
sessed as the % change from baseline to post sublingual nitroglycerin adminis-
tration flow. Serum levels of TNF-a, IL-1 b and IL-6 were determined by enzyme
linked immunosorbent assay. Lipid peroxidation was evaluated by measuring
lipid hydroperoxides (LPO) using a spectrophotometric assay. All values are
expressed as mean±SEM.
Results: Blood pressure, heart rate, body weight, basal forearm blood flow and
NITR% were similar between smokers and non smokers. FMD was significantly
greater in non smokers (111.2±17.1%) compared to smokers (49.8%±3.0,
p<0.001). Plasma levels of TNF-a, IL-lb and IL-6 were significantly greater
in smokers (1.73±0.12, 0.21±0.022 and 2.55±0.46, pg/ml respectively) than
in non smokers (1.1±0.10, 0.12±0.011 and 0.80±0.12 pg/ml respectively)
(p<0.05 for TNF-a and p<0.01 for interleukines lb and 6). However plasma
level of LPO was not significantly different between the two groups. Pack-
years was correlated with FMD (r=-0.475, p=0.001) and serum levels of TNF-a
(r=0.379, p=0.004), IL-1 b (r=0.227, p=0.048) and IL-6 (r=0.438, p=0.002).
Conclusion: Smoking is associated with endothelial dysfunction and increased
levels of TNF-a, IL-1 b and IL-6. These findings provide evidence that smoking
may be associated with a vascular inflammatory process.
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No correlation was found between FMD or IMT and serum ferritin levels. Con
clusion: These data point toward a proatherogenic milieu with reduced bioavail
ability of nitric oxide in thalassemic patients despite near absence of cardiovas
cular risk factors. Our findings may be explained by iron-mediated oxidative
stress on vascular endothelium.

IP3019 I Impaired endothelial function and increased
intina-media thickness of the common carotid arterial
wall in patients with a-thalassemia major

G. Hahalis 1, A. Kalogeropoulos 1, A. Chrysanfhopoulou", G. Terzls ",
C. Stathopoulos 1, D. Alexopoulos 1, A.S. Manolis 1. 1University Hospital,
Cardiology Department, Patras, Greece; 2 University Hospital, Divisions of
Hematology and Radiology, Patras, Greece

Cardiovascular complications are common in patients (pts) with b-thalassemia
major (bTM). Both endothelial dysfunction and thickening of the carotid arterial
wall are associated with atherosclerosis or its risk factors. In pts with bTM an
increased vascular oxidative stress has been reported. Desferrioxamine has
favorable effects on endothelial dysfunction in pts without bTM.
Methods: We evaluated endothelial function and thickness of the common
carotid arterial wall in pts with bTM by means of high-resolution ultrasonogra
phy. In twenty seven pts with bTM (age 25±7years, serum ferritin 2380±1664
ng.ml-1, 59% on optimal chelation therapy) without cardiac disease or diabetes
mellitus and 27 healthy control subjects, flow-mediated dilatation (FMD) was
measured as % change of the post-ischemic right brachial artery (BA) diam
eter. Endothelium-independent, nitroglycerin-induced vasodilatation (NID) and
intima-media thickness (IMT) of the posterior common carotid arterial wall were
also assessed.
Results: (table 1) The two groups were matched for age, gender, body surface
area, blood pressure and smoking habits. Serum cholesterol was lower in pts
with bTM (124±37 versus 185+33 mg.dl-1, p < 0.0001).

(table 1)

IP3020 I The effect of red wine on endothelial function and
oxidative stress in patients with acute coronary
syndrome

E. Guarda, I. Godoy, R. Foncea, D. Perez, C. Romero, R. Venegas,
F. Leighton. Catholic University of Chile, Santiago, Chile

Background: Moderate red wine consumption may improve endothelial func
tion in normal volunteers. This can be related with antioxidant properties
present in red wine. Since in coronary patients both endothelial dysfunction
and oxidative damage play an important role, we sought to explore the effects
of moderate red wine consumption on these parameters in patients with an
acute coronary syndrome (ACS).
Methods: We enrolled 20 patients treated with PTCA and stent after an acute
coronary event (unstable angina and non Q AMI). All patients received treat
ment with step 2 AHA diet, aspirin, c1opidogrel, betablockers and atorvastatin.
Patients were randomly selected to a red-wine group (n= 9, 250 ml daily, Caber
net Sauvignon variety) or to a control group (n= 11, abstinence from alcoholic
beverages). Studies were performed at baseline and after 2 months. Endothe
lial function was estimated by flow mediated vasodilatation of the brachial artery
using a 3-11 mHz linear array transducer at 1, 2 and 3 min after releasing the
cuff pressure. To evaluate plasma antioxidant capacity, we measure total an
tioxidant reactivity (TAR) using a free radical generator and chemiluminiscence,
and ferric reducing antioxidant power (FRAP). Oxidative damage was evaluated
by 8-0H deoxyguanosine measurements (8-0HdG). Data are shown as mean
± standard error and differences were compared by paired or unpaired t test
as appropriate.
Results: There were no diferences in clinical outcomes at follow-up. Flow me
diated vascular reactivity increased by 37% (P= 0.20) and 109%(P<0.01) in
control and wine groups, respectively. Total Cholesterol/HDL ratio was signifi
cantly increased by approximately 21% in both groups (p« 0.04). Plasma total
antioxidant capacity increased significantly only in the wine group, from 273±20
to 330±15 fLM for TAR (P<0.03) and 1219±82 to 1449±63 fLM for FRAP
(P<0.001). Oxidative DNA damage in controls decreased from 13.1±1.1 to
10.0±1.0 (P<0.003) whereas with wine, it decreased from 13±0.8 to 5.6±0.7
per 100000 guanosines (P<0.001; p=0.002 vs control).
Conclusion: Conventional therapy after an ACS managed with PTCA was use
ful to reduce lipid alterations and decrease DNA damage, whereas it did not in
creased significantly brachial reactivity. The addition of moderate red wine con
sumption to conventional therapy increased plasma antioxidant capacity and
decreased DNA damage, which may be related with a significant improvement
in endothelial function.

SA diameter (mm)
Post-ischemic SA biood fiow (ml.min-1)
FMD(%)
NiD(%)
Carotid artery IMT (mm)

Patients with bTM

3.84±0.66
341±209
6.98±2.5

14.86±6.22
0.51±0.08

Healthy subjects

3.95±0.58
384±174
10.05±4.2

16.66±4.23
0.45±0.06

ns
ns

<0.01
ns

<0.01
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IP3021 I Endothelial function in salt-sensitive healthy subjects
with parental hypertension: strategies of
pharmacological correction

G. Simonia 1, N.1.Tatishvili ", I.T. Andronlkashvill", I.M. Jashi 3 . 1Tbilisi State
Medical University, Chair Internal Diseases& UNESCO Chair, Tbilisi, Georgia;
2State Medical University, Chair of Internal Diseases, Tbilisi, Georgia;
31nstituteof Cardiology, Tbi/isi, Georgia

Endothelial dysfunction has been considered as a main factor in the develop
ment of salt-sensitive hypertension. Previously we have showed that ACE in
hibitors significantly improved endothelial function in patients with salt-sensitive
essential hypertension. The aim of our study was evaluation of endothelial func
tion in salt-sensitive healthy offspring of hypertensive patients.
Methods: A total of 22 healthy salt-sensitive subjects (12 males, 10 females
aged 19 to 26 years) with well documented history of parental hypertension
were studied. Age matched control group included 18 healthy subjects whose
parents did not suffer from essential hypertension. Salt sensitivity was deter
mined by Weir (1986) method. NO was directly measured by electron spin res
onance spectroscopy. Plasma big endothelin (ET-1) level was determined by
extraction-based competitive radioimmunoassay (Biomedica; Vienna, Austria).
Results: NO production was reduced approximately by 27% in salt-sensitive
subjects in comparison with the control group. In contrast plasma levels of
Big ET-1 were significantly increased in offspring of hypertensive patients
(8.8±0.87 pmol/l vs. 4.6±0.55 pmol/l in controls, p<0.05). Administration of
lisinopril resulted in increase of NO production and reduced Big ET-1 plasma
levels in salt-sensitive healthy subjects.
Conclusion: Endothelial dysfunction has been revealed in healthy salt
sensitive subjects with parental hypertension, which might be the main mech
anism of predisposition to essential hypertension. Early treatment of salt
sensitive healthy subjects with ACE inhibitors is considered to be a valuable
method of primary prevention of essential hypertension.

IP3022 I Endothelial function is negatively correlated to
ST-segment depression during exercise in women
with angina and normal coronary arteries

S. Jadhav '. N. Sattar ", W. Ferrell 3 ,J. Petrie", S. Cobbe 1. 1Glasgow Royal
Infirmary, Medical Cardiology, GLASGOW, United Kingdom; 2 Glasgow Royal
Infirmary, Pathological Biochemistry, Glasgow, United Kingdom; 3Glasgow
Royal Infirmary, Medicine, Glasgow, United Kingdom

Background: Women with chest pain and normal coronary arteries present a
common and often difficult clinical scenario. It has been suggested that some
may have myocardial ischaemia, caused by microvascular disease and that
endothelial dysfunction with reduced vasodilator capacity might be an aetioiog
ical factor. It is often difficult to separate those with microvascular angina, from
those with a non-cardiac aetiology of their chest pain.
Methods: We recruited 51 women with both an electrically positive exercise tol
erance test (En) and a coronary angiogram in the previous two years demon
strating normal epicardial vessels. The En was repeated with manual mea
surement of maximal ST segment deviation. Endothelial function (EF) was
assessed non-invasively in the forearm cutaneous vascular bed by means of
laser-doppler imaging in response to iontophoretic application of acetylcholine
(ACh) and sodium nitroprusside. An arbitrary cut-off point of 10000 units (area
under the curve) for the ACh response was used to categorise subjects those
with 'normal' or 'impaired' EF. '
Results: 33 women (65%) had impaired EF. Only 13 women (26%) had a
second unequivocally positive En (greater then 2mm ST depression). There
was a negative linear correlation between the extent of ST depression and EF
(r=0.44 p=0.001). All 13 women with greater than 2mm ST depression had im
paired EF and no women with 'normal' EF had 2mm or more of ST depression.
However, 20 women with 'impaired' EF did not have significant ST depression.
In addition, 25 healthy aged-matched controls were recruited and had their
endothelial function measured. There were statistically significant differences
between the EF of the controls and that of the 13 women with a positive ETT
Discussion. There was an association between endothelial dysfunction and
ST changes on En in these women with chest pain and normal coronary
arteries. Women with reproducible ECG changes had impaired EF when com
pared to healthy controls. Our data suggest a potential novel application of non
invasive assessment of endothelial function as an adjunct to En in identifying
with greater sensitivity and specificity, women with and without microvascular
angina. This hypothesis should be tested in an independent sample of these
patients.
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P3023 Reactive hyperemia peripheral arterial tonometry: a
novel non-invasive test to identify patients with
coronary endothelial dysfunction

P. O. Bonetti, G. M. Pumper, S. T. Higano, A. Prasad, D. R. Holmes Jr,
A. Lerman. Mayo Clinic, Division of Cardiovascular Diseases, Rochester,
United States of America

Background: Coronary endothelial dysfunction (CED) is considered the very
early stage of coronary atherosclerosis and is associated with myocardial is-
chemia and an adverse prognosis. Because CED is reversible early identifica-
tion of this disorder may have therapeutic implications. Reactive hyperemia pe-
ripheral arterial tonometry (RH -PAT) is a novel, non-invasive plethysmographic
method to assess peripheral vasomotor function using a finger-mounted probe.
This study was designed to test the hypothesis that CED is associated with an
attenuation of RH-PAT values.
Methods and Results: 31 patients without obstructive coronary artery dis-
ease, undergoing coronary endothelial function testing with graded intracoro-
nary acetylcholine infusion, were studied and divided into two groups accord-
ing to the presence (n=15) or absence (n=16) of CED. Using RH -PAT digital
pulsatile arterial volume changes were assessed at rest and during reactive
hyperemia following transient complete brachial arterial occlusion with a blood
pressure cuff. In addition, PAT response to the endothelium-independent va-
sodilator nitrogycerin was assessed in 8 patients with and 10 patients without
CED. RH -PAT index was calculated as the ratio of the peak pulsatile blood vol-
ume response at 1, 2, 3, and 4 minutes after cuff deflation divided by the pul-
satile blood volume changes at rest. RH -PAT indices were significantly lower in
patients with CED compared to those with normal coronary endothelial function
during the first 3 minutes of reactive hyperemia If minute: 1.3±0.1 vs. 1.8±0.1,
p=0.002; 2 minutes: 1.3±0.1 vs. 1.6±0.1, p=0.006; 3 minutes: 1.2±0.1 vs.
1.4±0.1, p=0.04), whereas the PAT response to nitroglycerin was similar in
both groups.
Conclusions: This study demonstrates that peripheral hyperemic response,
as measured by RH-PAT, is attenuated in patients with CED, suggesting a role
for RH-PAT as a novel, non-invasive test for the identification of patients with
CED.

P3024 C reactive protein protects endothelial nitric oxide
synthase expression in bovine endothelial cells in
culture

E. Garcia-Colis, M.M. Gonzalez, J. Farre, L. Sanchez de Miguel, L. Molero,
L. Rico, J. Gomez, A. Lopez-Farre. Fundaci6n Jimenez Diaz, Cardiovascular
Research Laboratory, Madrid, Spain

C reactive protein is a acute phase inflammatory marker and it has been con-
sidered as a coronary syndrome marker. However, C reactive protein can also
produce biological actions.
Objective: The aim of our study was to analyze the C reactive protein effects on
endothelial nitric oxide synthase expression (eNOS) in aortic bovine endothelial
cells (BAEC) in culture.
Method and Results: BAEC were incubated with two different cytokines, tu-
mor necrosis factor-alpha (TNF-alpha, 500 U/mL) or with interleukin-6 (IL-6,
10 ng/mL) during 24 hours in the presence and in the absence of increasing
concentrations of C reactive protein (0-25 µg/mL). TNF-alpha reduced eNOS
protein expression in BAEC and this effect was associated to an increase in
the interaction of a 60 KDa cytosolic protein with the eNOS mRNA. This pro-
tein has been termed as endothelial dysfunction inductor protein (EDIP). C
reactive protein protected eNOS protein expression in a dose dependent man-
ner and reduced the interaction of EDIP with the eNOS mRNA. This effect was
associated with a more prolonged half life of eNOS mRNA. Similar results were
obtained with the IL-6. IL-6 reduced eNOS expression increasing the ability of
EDIP protein to interact with eNOS mRNA. These effects were reverted in the
presence of C reactive protein.
Conclusion: C reactive protein although it is considered as an inflammatory
marker, protects eNOS expression reducing the interaction of EDIP to eNOS
mRNA and favouring eNOS mRNA stability.

P3025 Endothelial function is associated with plasma levels
of C-reactive protein in patients with coronary artery
disease

G.M.C. Rosano', E. Cerquetani 1, O. Gebara 2 , C. Vitale', A. Silvestri
 Wajngarten 2 , J.A. Ramires 2 , M. Fini'. 'San Raffaele, Internal Medicine,

Roma, Italy; 2 University of Sao Paulo, INCOR, Sao Paulo, Brazil

Endothelial function is impaired in patients with coronary artery disease (CAD),
in these patients plasma levels of C-Reactive protein (CRP) are related to future
cardiac events. Aim of the present study was to assess the relation between en-
dothelial function and CRP in 73 patients (52 men, 21 women, mean age 66±9
yrs) with CAD. Endothelial function was evaluated by means of flow-mediated
dilatation (FMD) of brachial artery following ischemia and CRP by means of a
high sensitive assay. Baseline values of CRP and FMD were compared with
those of 32 healthy controls (25 men, 7 women, mean age 65±11 years). After
baseline evaluation patients underwent full medical therapy for 3 months at the
end of which they were tested for endothelial function and CRP again.
Compared to healthy controls pts had significantly impaired endothelial func-
tion (FMD 3.6±3.2% vs 8±2.4%, p<0.01) and higher plasma levels of CRP
(1.6±0.9 mg/dl vs 0.9±0.56 mg/dl, p<0.05). A significant negative correlation
was found between plasma levels of CRP and FMD in patients with CAD at
baseline (r= -0.56, p<0.05) while no correlation was found in controls. Medical
therapy resulted in a significant improvement in endothelial function (3.64±3%
vs 7.2± 3.5%, p<0.01), and a decrease of CRP (-0.26±0.19, p<0.01), the
change in CRP and FMD was indepentent from the drug used. A positive cor-
relation was found between improvement in FMD and degree of CRP reduction
(r= 0.57, p<0.01).
In conclusion plasma levels of CRP are associated with and impaired endothe-
lial function in patients with CAD suggesting a correlation between inflamma-
tion and integrity of the endothelium. Full medical therapy reduces CRP and
parallely improves endothelial function.

P3026 Endothelial dysfunction is a feature of treated major
depression

A.J.M. Broadley', C.J.H. Jones 2 , A. Korszun 3 , M.P. Frenneaux 2 . 'Room
1/20, Cardiff, United Kingdom; 2 University of Wales, Cardiology, Cardiff,
United Kingdom; 3 University of Wales, Psychological Medicine, Cardiff, United
Kingdom

There is increasing evidence that depression is a risk factor for the subsequent
development of coronary heart disease (CHD), conferring an approximately
twofold increased risk. Traditional risk factors for CHD (e.g. smoking, hyperten-
sion, diabetes and hypercholesterolaemia), are characterised by arterial en-
dothelial dysfunction, which promotes atherogenesis and is a strong prognos-
tic factor for CHD events. Arterial endothelial dysfunction has been reported in
newly diagnosed, untreated depression and is a possible mechanism by which
depression confers increased cardiovascular risk. It is not known if endothe-
lial dysfunction persists after effective treatment of depression and symptom
remission.
We studied 12 subjects (mean age 39, range 24 to 51, 6 male) who were being
treated for primary major depression (DSM-IV criteria) and were in symptom
remission, and 10 controls (mean age 37, range 24 to 55, 7 male). All sub-
jects and controls were without other risk factors for CHD. Arterial endothelial
function was assessed by measurement of brachial artery flow-mediated di-
latation (FMD). We also measured baroreflex sensitivity (BRS), a measure of
autonomic control of heart rate in response to changes in blood pressure. Ar-
terial endothelial function measured by FMD was significantly impaired in the
depression group(-0.7%, standard error of mean (SEM) 1.7%) compared to the
control group (5.9%, SEM 0.9%) (p=0.004 by non-paired t-test) whereas glyc-
eryl trinitrate-induced endothelium-independent dilatation of the brachial artery
was similar in patients and controls (18.5% (2.4) v 19.0% (2.5), p=NS). BRS
did not differ significantly between the groups.
In conclusion, arterial endothelial dysfunction, which has been demonstrated in
newly diagnosed, untreated depression, is also present in treated depression.
This abnormality may contribute to the increased risk of CHD and does not
appear to improve with antidepressant treatment.
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P3027 Heavy metal ions and function of vascular
endothelium in patients with coronary artery disease

W. Kuliczkowski 1 , B. Jolda-Mydlowska 1 , M. Kobusiak-Prokopowicz 1 ,
W. Kosmala' , J. Antonowicz-Juchniewicz 2 , J. Orzeszko' . 'Medical Academy,
Department of Cardiology, Wroclaw, Poland; 2Medical Academy, Internal and
Occupational Medicine, Wroclaw, Poland

There is well-established link between dysfunction of vascular endothelium and
pathogenesis and progression of atherosclerosis. Many different factors can
deteriorate or improve function of endothelium. Many other are still expected to
be discovered. Among them we can list heavy metal ions (HMI): selenium (Se),
zinc (Zn), lead (Pb), cadmium (Cd), manganese (Mn) and copper (Cu).
The aim of the study was to investigate the relation of concentration of Pb and
Cd in blood and Se, Zn, Cu and Mn in plasma with function of endothelium in
population of patients with coronary heart disease (CAD).
Study population consisted of 60 patients (32 men and 28 women) mean age
62,4 ± 10,5 yrs, all former or current smokers with no history of working in
environment with high exposure to HMI. The diagnosis of coronary artery dis-
ease was established upon coronary angiography in which 70% narrowing of
the vessel was considered as significant. Blood concentrations of Cd and Pb
and plasma concentrations of Cu, Zn, Mn, Se were estimated by SAA method
(Spectrophotometry Atomic Absorption). Plasma nitric oxide (NO) served as a
marker of endothelial functional status and its level was estimated by ELISA
method.
Results: In multivariate analysis significant partial correlations of NO with Zn
(r=0.4, p<0.004), Mn (r=0.9, p<0.002) and Se (r=0.76, p<0.02) were revealed.
Blood concentrations of Cd and Pb were below threshold limit value for non-
exposed population and plasma concentrations of Zn, Mn, Se, Cu were within
normal limits.
Conclusions 1. Se, Zn and Mn may have in normal concentrations positive
effect on vascular endothelium expressed as production of NO in patients with
CAD.

P3028 Direct biochemical evidence for enos stimulation by
bradykinin in the human forearm vasculature

T. Lauer 1 , P. Kleinbongard 1 , M. Preik 1 , B H. Rauch z, A. Deussen 3 ,
M. Feelisch 4 , B E. Strauer 1 , M. Kelm 1 . 1 Universitatsklinikum Dusseldorf,
Kardiologie, Pneumologie, Angiologie, Dusseldorf, Germany;
2Heinrich-Heine-Universitat Dusseldorf, Department of Pharmacology,
Dusseldorf, Germany; 3 lnstitut for Physiologie, Med. Fakultat Carl Gustav
Carus, Dresden, Germany; °LSU Health Sciences Center, Dep. of Molecular
and Cellular Physiol, Shreveport, United States of America

Objective: Although it has been shown recently that acetylcholine (ACh)-
induced vasodilation of forearm resistance vessels is almost entirely mediated
by nitric oxide, direct biochemical evidence for eNOS stimulation by bradykinin
(BK) in the human arterial circulation is still lacking. Therefore, the present
study was designed to"test the hypothesis, that in the human forearm vascula-
ture eNOS stimulation significantly contributes to BK-induced vasodilation.
Methods: BK was infused in the presence and absence of the NOS inhibitor,
L-NMMA (8 µmol/min) into the brachial artery of 16 healthy volunteers and
the effects compared to muscarinergic NOS stimulation following acetycholine
infusion. Forearm blood flow (FBF) was measured by venous occlusion plethys-
mography and plasma nitrite (NO2-), which represents a sensitive and specific
marker of regional eNOS activity, was determined in the antecubital vein and
brachial artery by flow injection analysis. Nitric oxide release was calculated as
product of the veno-arterial difference of NO2- concentration times FBF. Re-
sults: Kininergic (BK: 20, 60, 200 ng/min) as well as muscarinergic (ACh: 1,
3, 10 µg/min) stimulation resulted in a dose dependent increase in FBF and
NO2- in each individual. The relationship between FBF and NO release upon
BK infusion was comparable to that obtained with ACh (r= 0.98; n=96, p<0.01).
Moreover, eNOS inhibition reduced both flow responses and NO release (BK:
54 and 75%; ACh: 57 and 72%) to a similar extent. Conclusions: This is the
first direct biochemical evidence for the involvement of eNOS in BK-induced
vasodilation of human forearm resistance vessels. BK may represent a suit-
able alternative tool to assess disturbances of the L-arginine-NO-pathway in
vivo.

P3029 Differential effects of nitric oxide species on human
platelet function: interaction with thiols

S.R. Willoughby, A.P Cap 2 , J. Loscalzo 2 . 'The Queen Elizabeth Hospital,
Cardiology Unit, Adelaide, Australia; 2Boston University, Whitaker
Cardiovascular Institute, Boston, United States of America

Background: Endothelial-derived relaxing factor (EDRF) is an important en-
dogenous modulator of vascular tone and platelet function. Although originally
believed to be identical to nitric oxide radical (NO°), recent reports suggest that
EDRF may consist of a mixture of various nitric oxide species. In addition, the
vasorelaxant effects of EDRF are inhibited by the thiol cysteine (Cys), while
those of nitric oxide radical are not. Although the one electron reduction prod-
uct of nitric oxide, nitroxyl anion (NO-) has previously been shown to possess
vasorelaxant properties and to be inhibited by Cys, little is known about its in-
teraction with platelets. Therefore we tested the effect of different nitric oxide
species [nitroxyl anion, nitric oxide radical and nitrosonium, (NO+)] on platelet
aggregation as well as the influence of thiols [Cys and homocysteine (Hcy)] on
the interaction.
Methods: Platelet aggregation was performed on platelet-rich plasma pre-
pared from blood samples from healthy adult volunteers. Nitroxyl anion de-
rived from Angelis' salt inhibited ADP-induced (5-10 µM) platelet aggregation
in a dose-dependent manner; total inhibition of aggregation occurred at 50 µM,
with threshold effects at 1.0 µM. Nitrosonium from S-nitroso-glutathione and
nitric oxide radical from diethylamine NONOate were more potent inhibitors of
platelet aggregation with threshold effect at 0.01 and 0.1 µM, respectively. Cys
(500 µM) significantly decreased the inhibitory effect of 10µM nitroxyl anion
(p>0.03), but did not affect the responses of either nitrosonium (1µM) or nitric
oxide radical (0.1 µM). Hcy (500 µM) did not affect the inhibitory response of
any nitric oxide species tested. Cys (500 µM) or Hcy (500 µM) alone did not
inhibit platelet aggregation. The higher (L-cysteic acid) and lower (cystine) ox-
idative forms of Cys had no affect on nitroxyl anion responses. Similar results
were obtained for homocyteic acid and homocystine. Interestingly, Cys did not
effect the increase in intraplatelet cGMP content produced by either nitroxyl
anion or the other nitric oxide species.
Conclusion: Although nitroxyl anion is a less potent inhibitor of platelet ag-
gregation than either nitrosonium or nitric oxide radical these data confirm that
like EDRF, nitroxyl anion is inhibited by Cys. These results suggest that the in-
teraction between nitroxyl anion and Cys may lead to a decrease in bioactive
EDRF

P3030 Activated protein C (APC) modulates the expression
and release of monocyte chemoattractant protein-1
(MCP-1) in cultured human endothelial cells

M. Bruckmann, A. Marx, V. Liebe, S. Lang, H.M. Weiler, M. Borggrefe,
G. Huhle, K.K. Haase. University Hospital of Mannheim, 1st Dept. of Medicine,
Mannheim, Germany

Background: Monocyte chemoattractant protein-1 (MCP-1) plays a critical role
in recruiting monocytes to stressed endothelium as an early response to vascu-
lar injury. MCP-1 has been reported to be protective under inflammatory condi-
tions such as sepsis and to favor production of antiinflammatory and immune-
stimulating cytokines. The activated protein C (APC) pathway has been sug-
gested to be a common link between coagulation and inflammation. In addition
to its anticoagulant properties, APC^may also function to restore hemostasis
via cytokine/chemokine induction, thereby amplifying the local inflammatory re-
action. The aim of this in vitro study was to determine the effect of APC on the
expression and release of chemokine MCP-1 in human umbilical vein endothe-
lial cells (HUVEC) and to investigate posssible intracellular mechanisms being
involved.
Methods: HUVEC were treated with human APC (2.5-10µg/ml) either alone or
in combination with tumor necrosis factor-alpha (TNF-alpha 0.1-1ng/ml). MCP-
1 was analyzed in supernatants by ELISA and MCP-1-mRNA was determined
by a colorimetric mRNA quantitation assay (Quantikine-assay ® ). The activities
of fifty-four different transcription factors in nuclear extracts were analyzed by a
protein/DNA array.
Results: APC stimulated MCP-1-gene transcription and MCP-1-protein-
synthesis in a time and dose dependent manner: MCP-1 -gene transcription
was up-regulated compared to controls after 1 hour of incubation with APC.
MCP-1 was detected in HUVEC-supernatants as early as 2 hours after the
addition of APC and continued to increase through the 24h incubation period.
Transcription factor arrays suggested that neither NF-kappa B nor AP-1 were
involved in APC's effect on MCP-1-expression. TNF-alpha stimulated mRNA
transcription and release of MCP-1. HUVEC pretreated with APC for one hour
strongly enhanced the TNF-alpha-stimulated MCP-1 release.
Conclusion: By modulating mRNA-transcription and protein synthesis of MCP-
1 in endothelial cells APC contributes to leukocyte trafficking and adherence
at the site of vascular injury. Thereby APC may aid in the local inflammatory
reaction and may modulate initiation and progression of atherosclerotic lesions.
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P3031 Endothelial dysfunction In myocardial inflammation
affects patients with and without left ventricular
dysfunction

K.B. Vallbracht, P.L. Schwimmbeck, B. Seeberg, U. Kuehl, H.P. Schultheiss.
University Hospital Benjamin Franklin, Cardiology, Berlin, Germany

Objective In myocardial biopsies of patients with myocarditis, endothelial acti-
vation can be detected by immunhistology. We hypothesize, that the inflamma-
tory process leads to coronary and peripheral arterial endothelial dysfunction.
Further, the impact of left ventricular function (LV-F) on endothelial function in
these patients is examined.
Methods Endothelial function of the radial artery was assessed in 34 patients
with myocardial inflammation (InfCM) and 10 healthy subjects. By use of high
resolution ultrasound, endothelium dependent, flow mediated vasodilation of
the radial artery was examined in response to reactive hyperemia. To exclude
impairment of vascular smooth muscle cell reactivity, we also tested endothe-
lium independent vasodilation by applying an exogenous NO donor (trinitro-
glycerin). Left ventricular function was assessed by LV-angiogramm and echo-
cardiography. Patients with arteriosclerotic risk factors were excluded from this
study.
Results Mean age of the 34 patients was 47±13 years, 14 were male, 20 fe-
male, mean left ventricular ejection fraction (EF) was 57±19%. Mean age of
the 10 controls was 43±15 years, sex distribution was equal, EF was normal.
Endothelial function of the radial artery, as assessed by flow mediated vasodila-
tion (FMD), was significantly impaired in patients with InfCM (FMD 4.3±3.1%),
as compared to controls (FMD 10.4±16%) (p<0.001). Endothelial dysfunction
in patients with InfCM was more pronounced in patients with impaired LV-F
(n=16, EF 40±15%, FMD 2.5±2.7%), as compared to patients with normal
LV-F (n=18, EF 71±7%, FMD 5.7±2.6%) (p<0.001). Endothelial function cor-
relates with left ventricular function. However, endothelial dysfunction was also
significantly impaired in patients with InfCM and normal LV-F (FMD 5.7±2.6%)
as compared to controls (p<0.001). Endothelium independent vasodilation was
preserved in patients with InfCM (GTN-MD 28±8%).
Conclusions Endothelial function is impaired in peripheral arteries of patients
with InfCM, even when left ventricular function is normal. This is likely to be
caused by the inflammatory response in the endothelium and can be poten-
tiated by other factors with impact on endothelial function, like left ventricular
function. Endothelial dysfunction in InfCM is not restricted to the coronary ar-
teries, but is systemic.

P3032 C-reactive protein induces endothelial cell migration
via activation of distinct chemotactic signaling
pathways

S. Goetze, A. Bungenstock, U. Kintscher, P. Stawowy, F. Blaschke, K. Graf,
E. Fleck, M. Grate. German Heart Institute, Cardiology Dept., Berlin, Germany

C-reactive protein (CRP) is a pluripotent mediator of inflammation, and is
present at sites of vascular injury and in atherosclerotic lesions. CRP stimu-
lates endothelial cell adhesion molecule expression and monocyte migration,
and thereby contributes to the development and progression of vascular le-
sion formation. In addition to these inflammatory processes, endothelial cell
(EC) migration is also involved in the pathogenesis of atherosclerosis, since
it plays a major role in the neovascularization of the atherosclerotic plaque. It
was the aim of this study to investigate the role of CRP in endothelial cell mi-
gration and the chemotactic signaling pathways involved. CRP (0.1-10 ng/ml)
induced migration of cultured human umbilical vein EC in a dose-dependent
manner (maximal 3.5-fold at 10 ng/ml, p<0.05) after incubation for 5 h in a
transwell chamber system. Previous studies have shown that EC migration in
response to other chemoattractants requires activation of several protein ki-
nases including p42/44 MAPK, p38 MAPK, myosin light chain kinase (MLCK),
Akt and eNOS. Using the pharmacological p42/44 MAPK pathway inhibitor
PD98059 (30 µM) or the MLCK inhibitor ML7 (1 µM), we observed a sig-
nificant inhibition of CRP-induced EC migration by more than 90% for each
inhibitor (all p<0.05). CRP-stimulated EC migration was also dramatically in-
hibited by the P13-Kinase->Akt->eNOS-pathway inhibitor wortmannin (-94%
at 100 nM, p<0.05), whereas the p38 MAPK inhibitor SB203580 (1 µM) had
no effect on EC migration. Immunoblotting with phosphospecific antibodies re-
vealed the rapid and transient activation of p42/44 MAPK and MLCK by CRP
(10 ng/ml) within 15 minutes, which was completely blocked by PD98059 (30
µM). In contrast, wortmannin did not affect CRP-induced p42/44 MAPK-, or
MLCK-phosphorylation. However, CRP-stimulated phosphorylation and activa-
tion of Akt and eNOS, which reached maximal responses in EC within 30 min-
utes, were potently inhibited by wortmannin (100 nM). PD98059 had no effect
on Akt- or eNOS-phosphorylation.
Our results indicate, that early activation of two distinct chemotactic signal-
ing pathways, the p42/44 MAPK->MLCK- and the P13-Kinase->Akt->eNOS-
pathway, are essential for CRP-induced EC migration.

P3033 Azithromycin treatment improves endothelial function
in patients with coronary artery disease and evidence
of chlamydia pneumoniae infection

N. Parchure, E. Zouridakis, J.C. Kaski. St George's Hospital Medical School,
Cardiological Sciences Dept., London, United Kingdom

Background: It has been suggested that infection with Chlamydia pneumoniae
(CPn), can trigger inflammatory mechanisms that may, in turn, impair vascular
endothelial function. The aim of the present study was to assess whether treat-
ment with the macrolide antibiotic azithromycin improves endothelial function
in patients with coronary artery disease (CAD)and positive antibodies to CPn.
Methods: We carried out a randomised, prospective, double blind, placebo-
controlled trial in 40 male patients (mean age of 55±9 years) with angiograph-
ically documented CAD and positive CPn-IgG antibody titers (>1:16). After
baseline evaluation, patients were randomized to receive either azithromycin
or placebo for 5 weeks. Flow mediated dilatation (FMD) of the brachial artery,
E-selectin, von Willebrand factor (vWF) and C-reactive protein (CRP) levels
were assessed at study entry and at the end of the treatment period.
Results: Baseline evaluation showed that there were no significant differ-
ences between the 2 groups of patients treated with azithromycin or placebo
regarding patients' age, body mass index, the presence of traditional risk
factors and medication including lipid-lowering drugs, as well as glucose
and lipid levels.Baseline FMD was also similar in azithromycin and placebo
groups (2.66±1.89% vs 3.11±2.06%, P=0.47). Repeated FMD measurements
showed that patients who received azithromycin had a significant improvement
in FMD (mean change: 2.1±1.1%, P<0.005) after 5 weeks of treatment. In con-
trast, FMD was not significantly changed in the placebo group (mean change:
-0.02±0.2%, P=0.64). Azithromycin therapy also resulted in a significant de-
crease of E-selectin and vWF levels. CRP levels were not significantly altered
by treatment with either azithromycin or placebo.
Conclusions: Our findings indicate that treatment with azithromycin has a fa-
vorable effect on endothelial function in patients with documented coronary
artery disease and evidence of CPn infection. Whether these favorable actions
of antibiotic treatment will translate into a beneficial effect on atherogenesis
and cardiac events, needs further investigation.

P3034 IL-1 RN (VNTR) gene polymorphism predicts a
proinflammatory endothelial cell phenotype in
HUVEC-Implications for atherogenesis and plaque
rupture

K K. Ray 1 , S E. Francis z, D C. Crossman 2 . 1 University of Sheffield,
Cardiovascular Research Group, Sheffield, United Kingdom; 'University of
Sheffield, Cardiovascular Research Group, Sheffield, United Kingdom

Background: Carriage of allele *2 IL-iRN(VNTR) is associated with angio-
graphic single vessel coronary artery disesae(Francis at al Circ 1999) but the
mechanisms are not understood. Interactions between monocytes & endothe-
lial cells (EC) play a significant role in the pathogeneis of athersclerosis &
plaque rupture. These processes may involve an increased expression of adhe-
sion molecules e.g. E-selectin, in response to proinflammatory cytokines which
are abundant in atherosclerotic plaques. IL-1 RN(VNTR) *2 carriage, results in
reduced intracellular levels of IL-1 ra in HUVEC (Dewberry et al ATVB 2000. A
1000 fold excess of IL-1 ra is required to antagonise the actions of IL-1. We hy-
pothesised that carriage of *2 IL-1 RN (VNTR) might result in an inflammatory
EC phenotype. Methods: HUVEC were cultured in 24 well plates & genotyped
for IL-1 RN(VNTR). At confluence they were stimulated with 0.1, 1 and long/ml
of IL-1 beta for 6 & 24 hours. E-selectin levels were measured in the cell lysate &
in the supernatant using an ELISA kit(R&D systems). The association of the ho-
mozygous forms of the rarer *2 & common 1 allele, with E-selectin expression,
were compared by an unpaired t-test.Results: IL-1 beta significantly increased
the expression of E-selction in the cell lysate compared with unstimulated cells
for either genotype at 6 & 24 hours. There was no significant difference be-
tween the 3 different doses of IL-1 beta on E-selectin expression in the lysate.
Levels rose after 6hrs & then fell at 24hrs in both genotypes. However the 2,2
genotype was associated with increased expression of E-selectin for each dose
of IL-1 beta compared with the 1,1 genotype(132.5 ± 27.88, 126.25 ± 1.28 &
152.58 ± 6.11 ng/ml cf 75.32 ± 3.78, 71.99 ± 8.21 & 67.36 ± 6.48ng/ml re-
spectively: p=0.09, 0.02 & 0.02 respectively) at 6 hours and at 24 hours (27.49
± 2.86, 32 ± 1.78 & 26.7 ± 5.18ng/ml cf 12.29 ± 0.74, 11.07 ± 0.3 & 13.1 ±
1.42ng/ml respectively: p=0.04,0.007 & 0.1 respectively). Conclusions: Our data
suggests that the homozygous form of the rarer *2 allele of IL-1 RN(VNTR) is
associated with an exaggerated expression of adhesion molecules in response
to inflammatory stimuli. This may result in the increased accumulation of inflam-
matory cells at specific sites. We postulate that this mechanism could result in
increased atheroma formation in stable coronary disease (Francis et al) or lead
to palque rupture in inflamed vulnerable plaques. Our data also suggests that
the release of soluble E-selectin from the cell surface into the supernatant may
require more than one stimuli such as activated neutrophils.
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P3035 BH4 improves endothelial function after
ischaemia/reperfusion

A. Moens, J. Bosmans, M. Claeys, D. Borgonjon, M. Vanderheyden, C. Vrints
University Hospital of Antwerp, Dept. of Cardiology & Pharmacology,
Edegem-Antwerp, Belgium

Background: Reperfusion after myocardial ischemia augments tissue injury in
excess of that produced by ischemia alone, and leads to coronary endothe-
lial dysfunction. Amelioration of endothelial dysfunction after myocardial is-
chemia represents an attractive goal for therapeutic interventions to reduce
symptoms or clinical events. This study was designed to determine whether
tetrahydrobiopterine (BH4) improves endothelium-dependent coronary vaso-
motion after ischemia/reperfusion (IR). BH4 is an essential cofactor of nitric
oxide synthase (NOS) and a scavenger of oxygen-derived free radicals. De-
creased availability of BH4 leads, under in vitro conditions, to reduced NO pro-
duction and increased superoxide formation. BH4 improves endothelial function
in patients with cardiovascular risks or with chronic coronary artery disease, but
it has never been proven that BH4 ameliorates endothelial disfunction after is-
chemia/reperfusion injury.
Methods and results: Vasoresponses to bradykinine (bk, 50x10-6 I, 10-9 to
10-5 M) were recorded in isolated Langendorff perfused rat hearts (n=12), be-
fore and after ischemia/reperfusion (15/30 min.).
BH4 (10-2 M) was added to the perfusate of during reperfusion (n=7). The va-
sodilator responses to bk after reperfusion (% of coronary bloodflow, CBF) were
very significantly improved (p<0,0001, ANOVA)

Conclusion: Administration of BH4 during reperfusion reduces endothelial
dysfunction after IR. This observation may represents a new therapeutic op-
tion in patients with a recent myocardial infarction.

P3036 Risk/benefit ratio of revascularisation versus medical
therapy in chronic coronary artery disease of the
elderly

C. Kaiser', G.M. Kuster', P. Erne 2 , F.W. Amann 3 , O. Bertel 4 , S. Osswald 1 ,

P. Buser', M. Pfisterer' on behalf of the TIME Investigators. 'University
Hospital, Division of Cardiology, Basel, Switzerland; 2Kantonsspital,
Cardiology, Luzern, Switzerland; I University Hospital, Cardiology, Zurich,
Switzerland; 4 Triemli Hospital, Cardiology, Zurich, Switzerland

Background: The mortality risk of revascularisation increases with age. To
determine the revascularisation risk in relation to the risk of medical therapy in
elderly patients (pts) during a 1-year follow-up, we analyzed all 176 pts of the
prospective TIME study in whom revascularisation was attempted (REVASC)
and compared them to all 125 pts who received medical treatment alone (MED)
(on-treatment analysis).
Methods: The REVASC group consisted of 112 pts randomized to PCI or
CABG and 64 pts initially randomized to medical therapy but needing PCI or
CABG during follow-up. The MED group consisted of 84 pts randomized to
medical therapy who stayed on that therapy and 41 invasive pts who were not
revascularized (revascularisation not possible, refused or no coronary artery
disease). All pts had quality of life (QoL) and angina severity assessed by ques-
tionnaire at baseline and after 1 year.
Results: Baseline characteristics of REVASC and MED pts were similar with an
age of 80±4 years and 40% vs. 49% women (p=ns). After 1 year, total mortality
was 9.7% vs. 9.6%, and cardiac mortality 6.8% vs. 8.8% (REVASC vs. MED,
p=ns). The corresponding cardiac death/myocardial infarction (MI) rates were
15.3% vs. 12.8% (p=ns). REVASC pts improved angina severity and measures
of QoL significantly more than MED pts (p<0.01). The 34% of pts treated by
CABG differed from PCI pts in the rate of hypertension (78% vs 56%, p<0.01)
and of 3 vessel disease (88% vs. 53%, p<0.0001), whereas left ventricular
ejection fraction was not significantly different (60±13% vs. 55±16%, p=ns).
PCI pts had a similar 30 d cardiac mortality (2.6% vs. 3.3% after CABG) and
1 year cardiac death/MI rate (16.4% vs. 13.3%) as compared to CABG pts;
however, angina severity decreased and QoL increased significantly more after
CABG (p<0.01).
Conclusion: In this prospective on-treatment analysis, pts with REVASC had
no increased cardiac mortality risk compared to MED treated pts but a greater
improvement in QoL and angina. PCI in pts selected for suitable anatomy for
PCI had a similar early mortality and 1 year death/MI rate as CABG surgery;
however, the benefit in QoL and angina was smaller.

DRUG THERAPY IN HEART FAILURE

P3037 Efficacy and safety of tadalafil in men with erectile
dysfunction: an integrated analysis of registration
trials

S. Carrier', C. McMahon', K.K. Chen 3 , G. Anglin°, T. Costigan 4 , W. Shen,
V. Watkins 4 , J.S. Whitaker 5 . 'Jewish General Hospital, McGill University
Health Center, Montreal, Canada; 2St. Luke's Hospital, Sydney, Australia;
3 Taipei Veterans General Hospital, Taipei, Taiwan, Province of China; °Eli Lilly
& Company, Indianapolis; SICOS, Bothell, United States of America

Purpose: Tadalafil is a selective and potent inhibitor of phosphodiesterase type
5 for the treatment of men with erectile dysfunction (ED). In the presence of
sexual stimulation, tadalafil has been shown in clinical trials to enable men
with ED to achieve and maintain erection sufficient for successful intercourse.
This integrated analysis was undertaken to assess the efficacy and safety of
tadalafil.
Methods: Tadalafil doses of 2.5 to 20 mg, taken as needed up to once daily,
were evaluated in 5 (four 12-week; one 24-week) randomized, double-blind,
placebo-controlled Phase 3 trials enrolling 1112 men (mean age, 58 years;
range, 21-82 years). Patients were free to choose the time of sexual attempts
after dosing, and to take the medication with no restrictions on food and alcohol
intake. Three widely used, self-administered instruments (International Index
of Erectile Function, Sexual Encounter Profile diaries, and Global Assessment
Question) were used to evaluate treatment effects.
Results: Compared with placebo, tadalafil significantly improved all primary
and secondary endpoints. Up to 81% of tadalafil-treated men (n = 972 from the
four 12-week studies) reported improved erections. The mean percentage of
successful intercourse attempts improved to up to 75%. Efficacy was consis-
tent in each of these studies and in mild-to-severe ED of psychogenic, organic,
or mixed etiology. The adverse events (AEs) reported with tadalafil were gen-
erally mild-to-moderate in intensity, were transient, and attenuated with contin-
ued dosing. Discontinuation rates were similarly low in tadalafil- and placebo-
treated patients. Headache, dyspepsia and back pain were the most commonly
reported AEs (>5%) across studies.
Conclusion: Findings of these studies support the conclusion that on-demand
tadalafil is a well-tolerated treatment that significantly improves erectile function
in men with mild-to-severe ED. These data suggest that tadalafil may become
an important new treatment option for men with ED.

P3038 Efficacy of beta-blockers in diabetic patients after
myocardial infarction. From silent left ventricular
dysfunction to overt heart failure

E. Balli' , A. Giomi' , E. Magagnini z, F Del Citerna 1 . 'Della Robbia Hospital
Coronary Care Unit, Pistoia, Italy; 2S.Chiara Hospital, Cardiovascular
Medicine, Pisa, Italy

Diabetes is a powerful risk factor for an adverse outcome during the acute
phase and after myocardial infarction (MI). In spite of their proved efficacy
beta blockers are still underused after MI. We analysed the long term effect
of beta blockers in diabetic patients (pts) with LV dysfunction or overt heart
failure (HF) early after MI. Among 3424 pts admitted to our CCU with acute
MI from 1992 to 2001, 600 (17,5% had diabetes mellitus. In-hospital mortal-
ity (11 vs 6.6%,p<0.0001), Killip class >1 (15 vs 5%,p<0.0001) and LV dys-
function, as measured by 2-D echo EF<40% (30 vs 11%,p<0.0001) were all
more frequent in diabetic vs non diabetic pts. Diabetes was an indipendent pre-
dictor of all these complications at multivariate analysis. Beta-blocking drugs
were administered to 69% of pts with LV dysfunction (125/180) and to 40%
HF patients (36/90), with a steep increase of the percentage in the last four
years (p<0.0001 vs 1992-1997). Inability to reach a stable clinical cardiovas-
cular status, severe bronchospastic pulmonary disease or peripheral vascular
disease, bradycardia or hypokinetic arrhythmias uncorrected by pacemaker im-
plantation, clinically significant hypotension were the only contraindications to
therapy. The beta-blockers used, with slow, gradual and progressive dose titra-
tion were metoprolol up to 200 mg, atenolol up to 100 mg and carvedilol up
to 50 mg. Worsening of clinical status necessitating the interruption of therapy
ensued in 11.1% (4/36) HF and 6.4% (8/125) LV dysfunction pts. At 1-year
follow-up, diabetic pts who received beta-blockers had a lower total mortality
(4 vs 9%, p<0.0001), incidence of presumed sudden cardiac death (1 vs 5%
p<0.0001), acute MI (2 vs 6%, p<0.001), a lower progression to clinical HF
(6 vs 14%, p<0.0001), less hospitalizations (5 vs 13%, p<0.0001), a lower
need for ICD implantation (1 vs 3%, p<0.05) and CABG (12 vs 18%, p<0.05).
Beta-blockers were indipendent predictors of all these outcomes at multivari-
ate analysis. The comparison of different periods of time (beta-blockers were
administered mainly during the last four years) with global differences in pa-
tients' treatment may be a significant limit of our observations. Nevertheless, at
intermediate follow-up beta-blockers do exert a beneficial effect on clinical hard
end-points and are also cost-effective in preventing costly outcomes. Our data
suggest that a trial of beta-blocking therapy is worth in most diabetic patients
with LV dysfunction or clinical HF early after MI.
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P3039 Effects of nebivolol on myocardial performance after
long-term treatment in heart failure patients:
a double-blind, placebo controlled study

F.I. Parthenakis, A.P. Patrianakos, E.A. Zacharis, G.F. Diakakis, M.I. Hamilos,
M.C. Saatsaki, P.E. Vardas. Cardiology Dept., Heraklion University Hospital,
Heraklion, Greece

Background: Beta-adrenergic blocking drugs have been shown to have benefi-
cial effects on patients (pts) with heart failure. Nebivolol, a new, third generation,
selective beta 1- blocking agent, that possesses a peculiar pharmacodynamic
profile, has not been widely studied.
Objectives: The purpose of our study was to examine the long-term (3 months)
effects of Nebivolol on cardiac systolic and diastolic function in patients with
Idiopathic Dilated Cardiomyopathy (IDC).
Methods: Sixty patients, aged 55±9.5 y, with angiographically proven IDC,
ejection fraction (EF)<45%, in stable New York Heart Association (NYHA) class
II-III, entered a double-blind, randomized Nebivolol and placebo-contolled trial.
Variables of left (LV) and right (RV) ventricular function at baseline and after 3
months of oral administration of Nebivolol (1,25 to 5 mg/day in four weeks) or
placebo were assessed echocardiographically.
Results: There were no significant baseline differences regarding NYHA class,
heart rate (HR), LVEF, systolic blood pressure (BP) or echocardiographic vari-
ables between the 2 groups. During follow-up, 4 pts in the Nebivolol (13,3%)
and 5 (16,6%) in the placebo group discontinued the medication because of
symptoms aggravation or significant hypotension. After 3 months of Nebivolol
treatment, there was a decrease in resting HR (74,2±8, vs 69,2±8,4,p=0,05)
and systolic BP (144.8±12,1 vs 119,6±9,7 mm Hg p<0,001)and a significant
increase in LVEF (33,1 ±10% vs 38,8% ±7.3, p=0,04), mainly due to de-
creased end-systolic volume (104±35 ml vs 88.4±30.5 ml, p=0,03) while the
LV diastolic volume showed a slight decrease (151,6±40,8 vs 140,6±37,7 ml,
p=NS).
Left ventricular systolic wall stress also decreased (193,4± 44,3 vs 161,7±36.8
Kdynes/cm2 , p=0,06) and the right ventricular EF increased significantly
(40,3±8,7vs 50,9±9,3%, p=0,04).Indices of diastolic LV function also improved.
The velocity time integral of late LV filling increased (5,5±1,3 vs 7,3±2,1
cm, p=0,01) while the pulmonary veins atrial wave, decreased significantly
(0,39±0,06 vs 0,29±0,04 cm/sec, p=0,01). There were no significant differ-
ences in the placebo group at 3 months concerning all aforementioned param-
eters.
Conclusion: Nebivolol is an effective and relatively safe treatment in idiopathic
dilated cardiomyopathy. After 3 months of treatment, there was an improvement
in LV and RV systolic function, with evidence of increased intrinsic contractility,
while beneficial effects on LV diastolic function indices were found.

P3040 Prescribing for heart failure in general practice:
the relationship between physician knowledge and
prescribing quality

L.G Pont', W.H. van Gilst 2 , D.J.A. Loki, J.A. Kragten 4 ,
F.M. Haaijer-Ruskamp 2 on behalf of The Dutch Working Group on Heart
Failure. 'Clinical Pharmacology-GUIDE, 2Clinical Pharmacology, University of
Groningen, Groningen, Netherlands; 3Deventer Hospital, Department of
Cardiology, Deventer, Netherlands; 4Atrium Medical Centre, Department of
Cardiology, Heerlen, Netherlands

Objectives: To investigate the relationship between different aspects of GP
knowledge of the drug groups (diuretics, angiotensin converting enzyme in-
bibitors, beta-blockers, digoxin, spironolactone and angiotensin II antagonists)
commonly used to treat chronic heart failure (CHF) and their actual use of these
agents in daily practice.
Design: Cross-sectional survey: GP questionnaire and patient chart review.
Setting: General Practice
Participants: 78 GPs and 769 CHF patients participating in the IMPROVE-
MENT study.
Main outcome measures: GP knowledge was assessed by a questionnaire
covering 3 domains: awareness of the current evidence, perceptions of how
often each agent should be used for CHF and indications and contraindications.
Current practice was assessed by the percentage of patients per GP prescribed
each drug group.
Results: No relationship between knowledge and actual use of a drug group
was observed for any of the 3 domains. Knowledge regarding the current ev-
idence and how often a drug group should be used for CHF were high while
knowledge regarding indications and contraindications was lower. No correla-
tion between the 3 knowledge domains was found.
Conclusions: GP knowledge of the current evidence for the drug groups com-
monly used in CHF, with the exception of the beta-blockers, was good. A knowl-
edge deficit was identified regarding the indications and contraindications for
each drug group. No relationship between knowledge and actual use was found
indicating that interventions addressing the use of CHF drugs in daily practice
could be more useful in bridging the gap between evidence and practice than
interventions that simply concentrate on improving GP knowledge.

P3041 Urine pH decreases strikingly in response to the loop
diuretic torasemide

A.J. Reyes', W.P. Leary 2 .'Institute of Cardiovascular Theory, Montevideo,
Uruguay; 2 University College, Dept. of Pharmacology and Therapeutics, Cork,
Ireland

Background: Measures should be adopted to avoid the development of aci-
dosis in patients with heart failure (HF). Furosemide (Fur) decreases urine pH
mildly, and potassium-retaining diuretics alkalinize the urine and thus tend to
cause acidosis. At variance with Fur, torasemide (T) does not inhibit carbonic
anhydrase in the nephronal proximal tubule and thus may be expected to re-
duce urine pH markedly. The aim of this study was to assess the response of
urine pH to an amount of T that is frequently prescribed to be taken once daily
in HE
Methods: Fourteen healthy subjects (age range: 20-26) in a metabolic unit
took single oral doses of placebo and of T 20 mg, at 08.00 hours, on two
conveniently separated single-treatment days. The design was individually ran-
domised, crossover and double-blind. Data are presented as mean ± SD. Mean
values were compared by the t test for paired samples.
Results: Urine pH was 5.76 ± 0.44, 6.54 ± 0.66, 6.62 ± 0.57, 5.99 ± 0.40, 6.17
± 0.58 and 5.70 ± 0.37 in urine collected 0-1.5, 1.5-3, 3-6, 6-9, 9-12 and 12-
24 h after dosing with placebo, respectively. Corresponding values after dosing
with T 20 mg were 5.35 ± 0.65, 4.97 ± 0.63 (p < 0.001 vs. placebo), 4.93 ±
0.66 (p < 0.001), 4.93 ± 0.42 (p < 0.001), 5.39 ± 0.60 (p < 0.001) and 5.34
f 0.24 (p < 0.001). Urinary sodium excretion was 14 ± 5, 11 ± 4, 27 ± 16, 30
f 11, 32 ± 14 and 66 ± 25 mmol over the 0-1.5-, 1.5-3-, 3-6-, 6-9-, 9-12- and
12-24-h periods after dosing with placebo. Corresponding values after dosing
with T 20 mg were 125 ± 23 (p < 0.001), 98 ± 22 (p < 0.001), 54 ± 25 (p <
0.05), 17 ± 11 (p < 0.05), 9 ± 4 (p < 0.001) and 19 ± 7 (p < 0.001).
Conclusion: T 20 mg reduced urine pH values throughout the 1.5-3-, 3-6-

6-9-, 9-12- and 12-24-h post-dosing periods. Urine pH mean values fell by
1.06-1.69, with respect to post-placebo urine, between 1.5 and 9 h after ad-
ministration of T 20 mg, and they decreased by 0.36-0.78 between 9 and 24 h
after dosing. In a similar study that we carried out on fourteen healthy subjects,
Fur 40 mg reduced pH only in urine collected between 1.5 and 3 h after dosing
and by a mean value of only 0.3. Thus, T 20 mg could decrease serum pH
by more than equinatriuretic amounts of those loop diuretics that also act on
the proximal tubule (Fur, bumetanide and piretanide) in patients with HF. This
possibility merits research, and it is worthy of consideration in the treatment
of HF patients who are prone to develop acidosis, including type 1 diabetics,
individuals also receiving spironolactone and/or amiloride, and elderly subjects.
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P3042 Assessment of aortic valve calcification allows risk
stratification in mild and moderate aortic stenosis

R. Rosenhek, T. Binder, J. Pixner, U. Klaar, M. Heger, C. Scholten, G. Maurer,
H. Baumgartner. University of Vienna, Cardiology Dept., Vienna, Austria

Background: The degree of aortic valve (AV) calcification has been shown to
be a significant predictor of outcome in severe aortic stenosis (AS). In addition,
aortic sclerosis has recently been reported to be associated with a significant
increase in mortality. However, it remains unknown whether the degree of AV
calcification is of prognostic value in mild and moderate AS.
Methods: 176 consecutive patients (73 female, age 58±19 yrs) who were
found to have mild to moderate AS defined by a jet velocity between 2.5 and
4.0 m/s in 1994 were followed for 51±18 months. The degree of AV calcification
and other risk factors were assessed. The rate of hemodynamic progression
was determined and the clinical outcome was analyzed.
Results: Kaplan-Meier event-free survival for the entire patient group, with end-
points defined as death (n=34) or aortic valve surgery (n=33) indicated by the
development of severe symptomatic AS, was 95±2% at i yr, 75±3% at 3 yrs,
and 60±5% at 5 yrs. Presence of moderate or severe AV calcification, pres-
ence of coronary artery disease and peak aortic jet velocity (AV-Vel) at entry
were significant independent predictors of outcome (p<0.0001, p<0.001 and
p<0.01, respectively). Event-free survival for patients with moderate or severe
valve calcification was 92±4% at 1 year, 61±7% at 3 and 42±7% at 5 years
versus 100%, 90±4% and 82±5% for patients with no or mild calcification.
Diabetes, hypercholesteremia and arterial hypertension were not significant
predictors of outcome. The mean rate of hemodynamic progression was sig-
nificantly faster for patients with an event (0.43±0.04 m/s/yr) than for those
without an event (0.14±0.02 m/s/yr, p<0.0001). Of 129 patients with a follow-
up echocardiographic exam, 59 (46%) developed severe AS (AV-Vel > 4 m/s)
during follow-up. 15 cardiac and 19 non-cardiac deaths occurred. Mortality was
1.8 times higher than that of an age and gender - matched control population
(p<0.005).
Conclusion: Rapid progression to severe AS and an increased mortality have
to be considered in mild and moderate AS. In particular, patients with signifi-
cant calcification of their AV but also those with coronary artery disease and
patients in whom serial echocardiograms reveal a rapid progression of the aor-
tic jet velocity have a poor outcome. Thus, moderate and even mild AS cannot
be considered a benign disease. Serial Doppler studies and the assessment
of valve calcification are crucial for the management of these patients as they
identify high-risk patients who require closer follow-up than currently recom-
mended.

P3043 Operative risk in patients with severe aortic stenosis

P. Stutzbach 1 , R.R. Favaloro 2 , C. Gomez 3 , A. Macchia 4 , E. Gabel,
E. Dulbecco 2 , A. Machain 2 , H. Raffaelli 2 . I Favaloro Foundation, Valvular
Heart Disease, Buenos Aires, Argentina; 2Favaloro Foundation, Surgery
Dept, Buenos Aires, Argentina; 3Favaloro Foundation, Department of
Anesthesia, Buenos Aires, Argentina; 4 Favaloro Foundation, Data Base,
Buenos Aires, Argentina

Background: Some authors suggest patients with asymptomatic aortic valve
stenosis should undergo aortic valve replacement (AVR). However, no con-
sensus has been reached as regards this indication since valve replacement
mortality is higher than that of the natural evolution of the disease.
Objective: To identify populations with low operative risk among patients un-
dergoing elective AVR for symptomatic severe aortic stenosis.
Methods: From June 1996 to February 2001, 2,100 patients underwent valvu-
lar replacement. Severe aortic stenosis was present in 934 patients (44%).
Mean age was 68±13 years; 373 patients (41%) were female. Outcomes of
isolated AVR or combined with mitral valve replacement (RVM), coronary artery
bypass graft (CABG) or more than two procedures were analyzed. Parsonnet
stratification score was used to assess operative risk.
Results: Multivariate analysis showed: age p=0.01, female sex p=0.01, com-
bined AVR p=0.002, reoperation p=0.002, severe LVSF p=0.01. Parsonnet 5
(43 patients, 5%), identified a subset without operative mortality, between 6
and 10 (384 patients, 41 %) mortality was 2.6% (10 patients), between 11 and
15 (310 patients, 33%) was 7% (22 patients), and higher than 15 (256 patients,
21%) was 15% (38 patients) (p=0.0001).

AVR AVR+CABG AVR+MVR AVR+Other

N 489 331 49 65
Age 63.5±13 69±8 56±12 65±12
Severe LVSF 12.6% 13.9% 6% 17%
NYHA FC 2.2±0.9 2.4±0.8 2.5±0.7 2.1±0.9
Parsonnet score 8.2±3.3 13±5.1 13±5.4 17.6±10
Mortality 3.1% 9% 5.5% 11%

LVSF=left ventricular systolic function; NYHA FC= New York Heart Association functional class

Conclusion: Patients <70 years of age, male sex, and without coronary artery
disease or other heart valve disease had the lowest hospital mortality (Parson-
net score 5). Parsonnet score is useful to identify different operative risks in
populations with aortic stenosis.

P3044 Association of coronary artery disease with aortic
valve calcification and calcified plaque in the thoracic
aorta

A. Abaci t, A. Oguzhan 2 , I. Ozdogru 2 , T. Sirkeci 2 , N.K. Eryol 2 , E. Basar 2 ,

A. Ergin 2 , S. Cetin 2 . t Kayseri, Turkey; 2Erciyes University School of Medicine,
Department of Cardiology, Kayseri, Turkey

Aortic valve calcification and coronary atherosclerosis share many risk factors
and a possible association of aortic valve calcification with coronary artery dis-
ease (CAD) has been suggested. It has also been showed that the presence
of aortic atheromas detected by transesophageal echocardiography is strongly
associated with CAD. The purpose of this study was to evaluate the relation
between calcification of the aortic valve, calcified plaques in the thoracic aorta
and CAD in patients undergoing coronary angiography.
Methods: Consecutive 1100 patients (771 men, age 63±11 years) undergo-
ing elective coronary angiography were evaluated by echocardiography for the
presence of aortic valve calcification. Chest x-rays was used to detect calcified
plaques in the thoracic aorta. Aortic calcified plaques were considered present
when typical calcific densities were seen in the aortic arch or in the descending
part of the thoracic aorta.
Results: Of the 1100 patients included in the study, 812 (73.8 percent) had
CAD, and 288 (26.2 percent) had normal coronary arteries. Aortic valve cal-
cification was present in 420 (38%) and aortic calcified plaques in 180 (16%)
of the entire study population. The patients with aortic valve calcification had
a significantly higher prevalence of CAD (88% vs 65%, p<0.0001) and higher
rates of multivessel disease (65% vs 55%, p=0.003). Also, the prevalence of
CAD (86% vs 71 %, p<0.0001) and multivessel disease (66% vs 57%, p=0.035)
were significantly higher in patients with aortic calcified plaques compared the
patients without aortic calcified plaques. Logistic regression analysis showed
that aortic valve calcification (p=0.003) and aortic calcified plaques (p=0.004)
were strongly and significantly associated with CAD after adjusting for coro-
nary risk factors. In addition, patients with aortic valve calcification had a high
incidence of aortic calcified plaques (23% vs. 12%, p<0.0001).
Conclusions: We found a significant association of CAD with the presence of
aortic valve calcification and aortic calcified plaques. Our study further demon-
strates that aortic valve calcification are significantly associated with calcified
plaques in the thoracic aorta. Therefore, it is reasonable to suggest a common
etiologic basis for these calcifications and coronary atherosclerosis, and their
presence should be regarded as a sign for the presence of CAD.
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I P3045 I Aortic stenosis and haemorrhagic syndrome: close
correlation between severity of AS and acquired
abnormalities of von Willebrand factor

T. Le Tourneau ", I. Six 2 , S. Susen", O. Fabre 3 , F.Juthier3 , C. Caron",
B. Jude 2 , A. Vincentelli 3. 1Hopital Cardiologique, Service d'EFCV, Lille,
France; 2 Hopital Cardiologique, Laboratoire d'Hemostsse, Lille, France;
3 Hopital Cardiologique, Service de Chirurgie Cardiaque, Lille, France

Background: Hemorrhagic syndrome has been previously reported in severe
aortic stenosis (AS), related to abnormal proteolysis of von Willebrand Factor
(VWF). However, little is known about physiological determinants as well as
clinical consequences of these abnormalities of VWF.
Methods: We prospectively enrolled 47 patients (70±10 yrs) with moderate
(mAS, 7) or severe (sAS, 40) AS. Forty patients with sAS underwent subse
quent aortic valve replacement. History of bleeding events was recorded in
each case and severity of AS was evaluated in echocardiography. Selected pa
rameters of primary hemostasis reflecting VWF abnormalities (closure time of
PFA 100® (CTADP), VWF:Ag, VWF:CB, and multimeric analysis of VWF) were
evaluated in all patients, with early (day 1 and 7) and late (6 months) postoper
ative assessment in sAS.
Results: Aortic orifice area and mean transvalvular gradient were 0.67±0.17
cm2 and 58±12 mmHg in sAS, compared with 1.14±0.17 cm2 and 32±11
mmHg (both p-eu.ot) in mAS. In sAS, 33% (14/40) of patients presented re
cent history of bleeding, and 76% had prolonged CTADP. In mAS 29% of pa
tients had prolonged CTADP, but mean CTADP was significantly longer in sAS
compared with mAS (193±64 vs 121±32 s, p=O.Ol). Plasma level of VWF:Ag
was in the normal range in all patients. Four patients with sAS had decreased
level of VWF:CB. The percentage of high molecular weight multimers (%HMW
multimers) of VWF was decreased in sAS, compared with mAS (p<0.05). Nev
ertheless, abnormal multimeric profile was also observed in mAS. Interestingly,
for overall patients there were a highly significant correlation between either
mean transvalvular gradient or stenosis-induced shear stress and CTDAP (both
r=0.54, p=O.OOl). History of preoperative bleeding and severity of VWF abnor
malities (%HMW multimers) were associated with per and early postoperative
bleeding in sAS (respectively Chi-square p-value: 0.002, and Mann-Whitney p
value: 0.009). Complete correction of %HMW multimers was obtained the first
day after valve replacement.
Conclusion: Our study demonstrate for the first time a close correlation be
tween severity of AS assessed with mean transvalvular gradient or stenosis
induced shear stress and VWF abnormalities, explaining pre and postopera
tive bleeding. Moreover, abnormalities of VWF may be found also in non sur
gical AS. Surgical correction of AS result in an early and sustained correction
of VWF abnormalities. Consequently, acquired bleeding history in this setting
should not contraindicate a mechanical prostheses implantation.

I P3046 I Clinical interest of brain natriuretic peptide serum
levels in aortic stenosis

P. Lim 1 , J-L. Monin 2, A. Carayon 3, P.Gueret 2 . 1Henri-Mondor, Cardiology,
Cretell, France; 2 Henri Mondor Hospital, Cardiology, Creteil, France;
3 Pitie-Salpetriere Hospital, Biochemistry, Paris, France

Background: timing of valve replacement in aortic stenosis (AS) is currently
based on the presence of symptoms. However, in elderly patients symptoms
may be difficult to evaluate and there is no validated parameter indicating the
timing of surgery in asymptomatic patient with severe AS. Brain Natriuretic Pep
tide (BNP) is secreted predominantly from the cardiac ventricles and has been
shown to have a diagnostic and prognostic value in congestive heart failure.
Few studies have reported its clinical interest in AS.
Methods: Serum BNP levels were measured by radio immunoassay in 38 con
trol subjects and 38 patients with severe AS and normal left ventricular function
with concomitant clinical and echocardiographic evaluation.
Results: 18 women and 20 men
(mean age, 72 ± 13 years)
with a severe AS (mean aor-
tic valve area, O. 7± o.tcrn":
mean transaortic pressure gradi-
ent, 50 ± 21mm Hg) and pre-
served left ventricular function
(mean left ventricular shorten-
ing, 0.38 ± 0.1) were enrolled.
Mean BNP values differed signif-
icantly between patients accord-
ing to NYHA functional class with

a positive predictive value of 96% Mean BNPvalue.
to detect symptomatic patients
(cut-off value, 65 pglml). By single linear regression, BNP value appeared to
correlate with aortic time-velocity integral (r = 0.34, P = 0.03) and peak diastolic
atrial velocity by tissue Doppler (r = 0.57, P = 0.01). BNP serum levels were not
correlated to aortic valve area.
Conclusion: BNP serum level is an objective non invasive parameter witch can
be helpful to detect symptomatic patient with AS when clinical evaluation is diffi
cult. Correlation to diastolic and systolic left ventricular echographic parameters
may reflect myocardial adaptation to increased afterload.

I P3047 I Common biological features between calcific aortic
valve stenosis and carotid atheromasic plaque: an
histological and immunohistochemical study

A. Mazzone 1, P.Tanqanelli", M.C. Epistolato ", J. Gianetti 1, E. Neri 2 ,

M. Glauber 1, S. Bevilacqua 1, A. Biagini 1. "Ospedsle Pasquinucci, Massa,
Italy; 2 University of Siena, Pathological Dept and Vasc Surg, Siena, Italy

Background: Many observations support the hypotesis that calcific aortic valve
stenosis is an active and chronic inflammatory process with similar character
istics of atherosclerotic plaque.
Methods: We selected 26 non-rheumatic aortic valves from symptomatic pa
tients (AVA mean value 0.6±0.12cmq) undergoing surgical replacement and
the stable carotid artery plaques from 15 previously symptomatic and 22
asymptomatic patients undergoing carotid endarterectomy with >60% steno
sis. We performed histological analysis on paraffin-embedded carotid plaque
samples and aortic valve leaflets for a semiquantitative assessment of inflam
matory cell abundance, neoangiogenesis, atheroma, sclerosis, and calcium.
Tissue samples were semiquantitatively analyzed by immunohistochemistry
for Intracellular Adhesion Molecule-l (ICAM-l) and Vascular Cell Adhesion
Molecule-l (VCAM-l )expression.
Results: Calcific aortic valve (A) showed a prominent calcium deposits in
nodular form, dense inflammatory lymphocy1es infiltrates and neoangiogen
esis close to calcium deposits, fibrosis.. Stable carotid plaques (B) showed
dense inflammatory cell infiltrates in shoulder atheroma with lymphocy1es
prevalence and neoagiogenesis, diffuse sclerosis and local calcifications. In
both A and B we found thin vessels (wall thickness-cf Ourn) and thinless ves
sels (wall thickness--Sourn). In A angiogenesis was correlated with inflam
mation (p=0.0007), the most significativity was between thin vessels and lo
cal abundance of lymphocy1es (p<O.OOOOl).Neoangiogenesis correlates with
calcium(p=0.003). In B we found a correlation between neoangiogenesis and
inflammation (p=0.04) exspecially between thin vessels and lymphocy1es infil
trates (p=0.0005). In A and B adhesion molecules (ICAM-l and VCAM-l) ex
pression was detected on the neovessel cells to confirm the endothelial activa
tion.. In A was found a significative correlation between infiammatory infiltrates
and ICAM-l (p=0.003).
Conclusions: Calcific aortic valve and stable carotid atheromasic plaque
showed cOQ1mon areas of biological activity expressed by neongiogenesis as
sociated to inflammatory infiltrates and endothelial activation. Neoangiogene
sis may have a role in the plaque evolution as well as in aortic valve stenosis
progression.
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P3048 Influence of valve orifice variability during ejection on
haemodynamics of aortic stenosis: a computer
numerical simulation study

K. Isaaz, S. Schouvey. Hopital Nord-CHU de Saint Etienne, Service de
cardiologie, Saint Etienne, France

Background: Recent experimental and clinical studies based on high speed
video and transesophageal planimetry measurements have reported variations
of valve orifice area (VA) during ejection in aortic stenosis (AS) with cusps
opening/closing rates (OCR) slower than in normal valves. VA variability dur-
ing ejection may be different between 2 AS valves due to various degrees of
cusps thickness, calcifications and commissural fusion leading to different elas-
tic and inertial properties of the valve. The impact on AS hemodynamics of VA
variability during ejection remains unknown.
Methods: Using a computer simulation modeling, we evaluated the impact of
AS VA variability during ejection on transvalvular pressure gradients (PG) and
on the Gorlin formula derived mean VA. Based on mathematical analysis of
patterns reported in the literature, OCR were simulated using a complex pow-
ered sine function accounting for mechanical properties of the valve. The model
allowed to make vary the following input: outflow tract velocity profile, outflow
tract and ascending aorta diameters, ejection period, mean VA, OCR patterns.
Results: At similar outflow condition and mean VA, VA variability resulted into
significant changes in peak and mean PG (range O%-54%  and 0%-32%,  re-
spectively). The Gorlin formula accurately predicted VA when VA was constant
during ejection but overestimated it up to 32% when maximal opening was de-
layed to mid-ejection.

lower than did a normal OVP due to a rapid LV fiber shortening rate.
Conclusion: Slow outflow acceleration with late peak flow as typically ob-
served in aortic stenosis reflects adaptative LV fiber shortening rates in order
to optimize LV dynamics/valve coupling and to minimize LV afterload.

P3050 Overestimation of valve area in bicuspid aortic —
stenosis by transoesophageal planimetry as a
function of jet eccentricity stenosis

E. Donal, Z.B. Popovic, G. Novaro, N.L. Greenberg, D. Deserranno,
J.D. Thomas, M.J. Garcia. The Cleveland Clinic Foundation, Cardiology,
Cleveland, United States of America

Background: Bicuspid aortic stenosis (AS) is the most frequent congenital
anomaly. Because of the 2 cusps arrangement, valve is often obstructive and
the stenotic jet eccentric. 2-D transesophageal echocardiography (TEE) has
been proposed as a reliable method for determining aortic valve area (AVA) in
patients with AS.
Purpose: We sought to compare AVA by TEE planimetry and by Doppler-
derived continuity equation (CEA) in patients with bicuspid and tricuspid AS
and determine the effect of stenotic jet eccentricity.
Methods: Fifty patients (age 49±15 years) with bicuspid and 22 patients with
tricuspid (71±13 years of age) AS undergoing transthoracic (TTE) and TEE
were studied. CEA area was obtained from TTE and AVA by TEE as the small-
est area during systole. The stenotic jet angle was measured from off-line anal-
ysis of the TEE color Doppler images and used to derive an eccentricity index
(EI). The cosine of this angle is proposed to correct AVA.
Results: 1) In the tricuspid valve group, there was an excellent correlation
between CEA (1.13±0.46cm2 ) and AVA (1.15±0.36cm2 ) ((r=0.91, p<0.001,
delta=0.14±0.13, p=0.37). 2) In the bicuspid group, AVA (1.80±0.93 cm 2 ) over-
estimated CEA (1.36±0.77 cm 2 , r = 0.89, delta = 0.44 ±0.41 cm 2 , p<0.001)
El was 33.4±9.7 0 (p<0.001 compared to tricuspid group). The agreement be-
tween CEA and AVA was improved after correction for the cosine of the angle
of the jet (CAVA = AVA*angle cosine) (figure).

Conclusion: Despite similar mean anatomical VA and outflow conditions,
stenotic valves with different intrinsic mechanical properties may result into dif-
ferent total afterload burdens and Gorlin formula data due to different VA vari-
ability patterns during ejection. This new concept should be taken into account
when evaluating AS hemodynamics.Figure

P3049 Importance of left ventricular dynamicstvalve orifice
matching during ejection for afterload minimization in
aortic stenosis. A computer study

K. Isaaz, S. Schouvey. HSpital Nord-CHU de Saint Etienne, Service de
cardiologie, SAINT ETIENNE, France

Background: Why outflow tract velocity temporal profile (OVP) in aortic steno-
sis (AS) is characterized by a slow systolic upstroke with a delayed peak flow re-
mains unknown. Recent experimental and clinical studies based on high speed
video plaminetry measurements have reported variations of AS valve orifice
area (VA) during ejection due to various degrees of leaflets thickness, rigid-
ity, calcifications and commissural fusion leading to different elastic and inertial
properties of the cusps.
Methods: Using a computer simulation modeling, we evaluated the impact of
LV dynamicsNA variability ejection coupling on AS transvalvular pressure gra-
dients (PG). Dynamics of LV fiber shortening was computerized using a pow-
ered cosine function during ejection. Based on mathematical analysis of pat-
terns observed in clinical studies, VA variability was computer simulated first as
a complex sine function of time and then VA(t) to PG(t) relation during ejection
was fitted by a curvilinear function accounting for mechanical properties of the
valve(r= 0.99-1.00). The model allowed to make vary the following input param-
eters: LV fiber shortening extent, LV fiber shortening velocity and OVP, outflow
tract and ascending aorta diameters, ejection period, mean VA, VA variability.
Results: At similar ejection volume and LV ejection fraction and mean VA, a
slower LV fiber shortening velocity resulted into a typical AS OVP with a PG

Bland&Altman CEA-CAVA/CEA-AVA.

Conclusion: TEE planimetry of AVA may cause under-estimation of stenosis
severity, depending on jet eccentricity. AVA overestimation is attenuated by an
adaptation based on the stenotic jet angle cosine (CAVA).
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P3051 Regional differences in the haemodynamic stress at
the ascending aorta in patients with bicuspid and
tricuspid aortic valve

M. Bauer, H. Siniawski, M. Pasic, R. Meyer, B. Schaumann, R. Hetzer.
Deutsches Herzzentrum, Department of Cardiac Surgery, Berlin, Germany

Patients with bicuspid aortic valve have a higher incidence of dilation of the
ascending aorta in comparison to the normal population. It is unclear whether
it is caused by abnormal hemodynamics or by an underlying congenital aortic
wall defect. This echocardiographic study examined the differences in hemo-
dynamic stress at the ascending aorta in patients with bicuspid and tricuspid
aortic valve.
Methods: 58 consecutive patients with aortic valve stenosis and either bicus-
pid or tricuspid valve and an ascending aortic diameter of < 4.5cm were divided
into two groups: group A (bicuspid aortic valve, 26 patients, age 61 ± 10 years)
and B (tricuspid aortic valve, 32 patients, age 65 ± 10 years). Preoperative
echocardiographic examinations (2-dimensional, M-mode, OW Doppler, aor-
tic wall tissue Doppler) were performed from parasternal long axis view using
ALOKA 5.5.
Results: There were no differences between the groups in regard to the diam-
eter of the ascending aorta (38.0 ± 7.4mm versus 36.1 ± 4.1 mm, p = 0.87), the
maximal pressure gradient across the aortic valve (88.0 ± 11.6mmHg versus
85.1 ± 13.3mmHg, p = 0.66) or the percentual systolic increase of the ascend-
ing aorta diameter (6.2 ± 2% versus 5.8 ± 3%, p = 0.9). However, the peak
systolic wall velocity in the anterolateral region of the ascending aorta was sig-
nificantly higher in group A (bicuspid valve) than in group B (tricuspid valve)
(12.2 ± 4.3cm/s versus 8.8 ± 2.6cm/s, p = 0,047) but not in the posteromedial
region (10.3 ± 3.6cm/s versus 8.6 ± 2.6cm/s, p = 0.24).
Conclusions: Bicuspid aortic valve causes higher hemodynamic stress in the
anterolateral region of the ascending aorta than tricuspid aortic valve.

VALVE PROTHESES

P3052 Time course of the prosthetic valve function after
aortic valve replacement with tilting-disc mechanical
valves

T. Uejima, Hitoshi Sawada, Keiichi Aoki, Tadanori Aizawa, Long-Tai Fu. The
Cardiovascular Institute, Internal Medicine, Tokyo, Japan

Most of the previous investigations on the outcome of the prosthetic valve have
focused on the clinical events. This study was designed to investigate the time
course of the mechanical valve functions after aortic valve replacement and the
influence of the intensity of the anticoagulation on them.
Methods: This study included 115 patients who underwent aortic valve re-
placement with Medtronic-Hall valves and had no history of prosthetic valve
thrombosis (64 males, mean age: 58±9.1y.o.). The sizes of the valves were 21
mm in 50 patients, 23 mm in 52 patients, and 25 mm in 13 patients. Valve re-
sistance (R) (dynes sec cm 5 ) and peak transprosthetic gradient (PG) (mmHg)
were estimated by transthoracic echocardiography every year. The patients
were divided into 2 treatment groups based on the mode of PTINR values
measured during follow up: more intensive treatment group (the mode>2.3)
and less intensive treatment group (the mode<2.3).
Result: The mean follow up period was 53±39 months. R and PG showed
time-dependent increases in 21 mm and 23 mm valve patients (R: 6.3/year,
2.4/year, respectively; PG: 1.5/year, 1.2/year, respectively). In 21 mm valve
patients, R and PG showed more time-dependent increases in less inten-
sive treatment group than in more intensive treatment group (R: 7.8/year vs.
5.5/year, p = 0.0002; PG: 1.9/year vs. 1.3/year, p = 0.0002). However, there
was no difference between 2 groups in 23 mm, 25 mm valve patients.
Conclusion: The tilting-disc mechanical valve functions showed time-
dependent deterioration in smaller valves. Additionally, in smallest valve, less
intensive anticoagulation might progress its deterioration.

P3053 The influence of mechanical valve noise on quality of
life results from the ESCAT study

H. Kortke, K. Minami, D. Seiferet, G. Kleikamp, A. El Banayosy, G. Tenderich,
R. Koerfer. Heart Center Northrhine Westfalia, Bad Oeynhausen, Germany

Objective: The "Early Self Controlled Anticoagulation Trial" (ESCAT) was con-
ducted to evaluate the thromboembolic and hemorrhagic complications, other
aspects of patient outcomes were also studied. This report analyzes data re-
lated to quality of life impairment due to the sound made by different mechanical
prostheses.
Methods: A total of 1255 patients who received one of three different valves
(St. Jude, CarboMedics, Medtronic Hall) were included in this study. Patients
were asked "Have you recently felt impaired by heart valve noise?" as part of
the ESCAT protocol and were additionally asked to complete the SF-36 quality
of life questionnaire. The SF-36 was used to evaluate patients' perceptions of
their physical and psychological well-being to see if these criteria were related
to patients' perceptions of valve noise. Descriptive statistics (mean, sd) were
used to summarize continuous data and percentages were used to summa-
rize categorical data. Analyses of variance and covariance were calculated in
accordance with the general linear model.
Results: The majority of patients felt they were not significantly impaired by
valve noise. The number who felt significantly impaired at six months (10.6%)
fell to 5.7% by 24 months. The perception of valve noise and the change in this
perception over time were not related to valve type, valve position or the num-
ber of valves implanted (p>0.05). Evaluation of gender differences indicated an
increased perception of valve noise by female patients (p=0.0001), especially
those in younger age groups. This difference remained significant throughout
the follow-up period. The results of the SF-36 questionnaire indicate that pa-
tients who feel less able to work, less able to function in their role, more pain
and a lower perception of general physical health are also more likely to be
moderately or very disturbed by the noise of their valve. Furthermore, a marked
relationship with the psychological subscales of the SF-36 was also shown.
Conclusion: Based on the results of this study, we conclude that patients' per-
ceptions of being impaired by the noise of their prosthetic valves might be pre-
dicted by four factors: female gender, young age, impairment of social contacts
and a negative perception of one's own state of health. Contrary to previous
beliefs, valve type, valve position and the number of valves implanted were not
predictors of valve noise impairment.

P3054 Treatment with erythropoietin for severe haemolytic
anemia caused by small periprosthetic leaks

C. Piper, D. Horstkotte. Heart Center North Rhine-Westphalia, Department of
Cardiology, Bad Oeynhausen, Germany

Background: Severe hemolytic anemia due to small periprosthetic leaks is
an indication for a surgical refixation or re-replacement of the prosthesis. We
report about three patients, who previously had three or more cardiac opera-
tions and in whom a decompensated hemolytic anemia was recompensated by
chronic treatment with erythropoietin (EPO) and a high-risk reoperation could
be avoided.
Patients: . Patient A (male, born 1941) had St. Jude Medical (SJM) valve re-
placement for severe aortic regurgitation and reoperation for prosthetic valve
endocarditis caused by S. aureus in 1988 with re-re-operation for severe
periprosthetic dehiscence four months later. 10 months later he developed
a decompensated hemolytic anemia (lactat dehydrogenase [LDH] 1140 U/I,
hemoglobin [Hb] 8.7 g/dI) due to a small periprosthetic leak. Hb could be sta-
bilized (12.2 g/dl) with a weekly dosage of 25.000 IE EPO, while LDH still
amounts to 1100 U/I.
Patient B (female, born 1933) had open mitral commissurotomies in 1963 and
1978, and combined mitral and aortic valve replacement with Bjork Shiley
(BS) prostheses in 1983. The mitral prosthesis had to be re-replaced in 1997
(Carbomedics M30) for prosthetic valve dysfunction due to tissue ingrowth. 5
months postoperatively severe hemolytic anemia (LDH 980 U/I, Hb 9.5 g/dl)
due to a small periprosthetic leak occurred and could be stabilized by 20.000
IE EPO/week at a Hb of 11.6-12.5 g/dI.
Patient C (male, born 1955) had aortic surgery for coarctation in 1972, aortic
and mitral valve replacement (BS) during acute infective endocarditis in 1982,
emergency re-re-operation (SJM-M31) for strut fracture of the BS mitral pros-
thesis in 1990. In 1999 refixation of the mitral prosthesis because of a small
and aortic valve re-replacement (SJM-A25) because of a large periprosthetic
leakage was mandatory. 5 months later he developed severe hemolysis (Hb 9.2
g/dI, LDH 1170 U/I) due to a small periprosthetic leak of the aortic prosthesis.
With 30.000 IE EPO/week the hemolysis was compensated (Hb 12.4 g/dI, LDH
1040 U/I).
Conclusion: Erythropoietin may recompensate severe hemolytic anemia in pa-
tients with hemodynamically insignificant periprosthetic leaks, so that a high-
risk reoperation may be postponed or even avoided.
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P3055 Are mechanical valves with enhanced inner diameter
advantageous in the small sized aortic annulus?

J.M. Albes 1 , V. Rudolph', M. Hartrumpf 1 , E. Huttemann 2 , K. Reinhart 2 ,

T.H. Wahlers 1 . 1 University Hospital Jena, Cardiac-, Thoracic-, Vascular
Surgery, Jena, Germany; 2 University Hospital, Anaesthesiology and Intensive
Care Med, Jena, Germany

Background: Mechanical bileaflet valves with enhanced inner diameter may
offer superior hemodynamic properties in patients with a small aortic annulus.
The aim of this study was to compare these valves with standard prostheses in
vivo.
Methods: Mechanical aortic valve replacement for combined stenosis and in-
sufficiency was performed in 48 patients with standard CarboMedics prosthe-
ses (CM: 21 mm, 23mm, 25mm) and two types of diameter enhanced St. Jude
Medical prostheses (SJMAHPJ: 21mm, 23mm, 25mm; SJMRegent: 21mm,
23mm). Intraoperatively, transvalvular mean gradients (TVG) were assessed
by means of transesophageal echocardiography (TEE) and by means of si-
multaneously assessed direct pressure monitoring of the left ventricle and
the ascending aorta (CATH) after weaning from cardiopulmonary bypass at
100beats/min constant heart rate (sinus rhythm or atrial pacing).
Results: In all valves and sizes both TVG assessments exhibited consistent
findings although TEE assessment appeared to overestimate TVG moderately.
Small sized conventional valves of 21mm showed a marked initial TVG while
both valve types with enhanced inner diameter exhibited significantly lower
TVG. These differences disappeared in larger sized valves.

Transvalvular Gradients

(n=6) TVG (CATH) TVG (TEE)

CM 21mm 15.6±3.9* 22.6+4.1'
CM 23mm 7.8±0.8 10.3±1.0
CM 25mm 9.2±2.2 10.9+1.9
SJMAHPJ 21 mm 11.9+.1.6 14.4+1.6
SJMAHPJ 23mm 7.7±1.4 9.3±1.1
SJMAHPJ 25mm 8.2±1.1 10.7+1.7
SJMRegent 21mm 9.9±1.1 11.5±1.7
SJMRegent23mm 9.5±1.8 11.8±1.9

'=p<0.05 CM 21 mm vs. SJMAHPJ 21 mm, SJMRegent 21 mm

Conclusion: In patients with a small aortic annulus, who require a 21mm valve,
diameter enhanced prostheses should be implanted in order to provide ade-
quately low gradients. Proper left ventricular remodelling in the intermediate
course can then be expected.

P3056 Native and prosthetic aortic valve endocarditis:
replacement with new Stentless valves

H. Siniawski, Y.G. Wang, M. Pasic, H. Lehmkuhl, M. Hoffmann, R. Hetzer.
Deutsches Herzzentrum Berlin, Cardiovascular Surgery, Berlin, Germany

The valve substitute of choice in aortic valve endocarditis with annulus abscess
is the cryopreserved homograft. The ShelhighTM No-React ® stentless (SNRS)
valves and conduits were considered as an alternative when no suitable homo-
graft was available
Methods: From January 2000 to October 2001, 76 SNRS valves and conduits
were implanted in patients with native/prosthetic endocarditis at the Deutsches
Herzzentrum Berlin. In 41 consecutive patients (study group) suffering from the
most severe form of endocarditis, including aortic ring abscess in 27 (68%),
urgent aortic valve replacement with the SuperStentless® valves and stentless
aortic valve conduit was undertaken (size 21 to 27 mm, mean 23.2). The con-
trol group consists of 68 patients with abscess in whom an aortic homograft
was implanted for endocarditis with ring abscess. There were no significant dif-
ferences between the two groups in incidence of epinephrine use, heart failure
and demographic data preoperatively.
Results: Sixty-day mortality was 16% (11 patients) for the control group (ho-
mografts), compared with 7% (three patients) in the study group. Re-infection
occurred in 4% (three patients) in the control group and in 2% (one patient) in
the study group. Mean EOA for the stentless valve was 2.3 ± 0.6 cm 2 , which is
an optimal value. Postoperative echocardiographic LVEDD differed significantly
(p < 0.05) for the study group compared with controls (46 ± 8 mm vs. 56 ± 9
mm), whereas LVEF and mean cw-Doppler gradient did not (56 ± 18% vs. 53
± 17% rasp. 11 ± 5 mmHg vs. 12 ± 6 mmHg).
Conclusions: Our early experience with No-React® stentless valves and con-
duits in patients with aortic native/prosthetic ring abscess demonstrates good
results similar to those of cryopreserved homografts.

COMPUTER DEMONSTRATION

3197 Morphology of ST depression during isolated
subendocardial ischaemia: computer simulation and
clinical validation

M. Bertella 1 , F. Scalise 1 , G. Eriano' , L. Meichiorre 1 , P Vatentini 1 , F. Brunie,
M. Nanna 2 . 1 Vimercate Hospital, Dept. of Cardiology, Vimercate, Italy;
2/Albert Einstein Coll of Medicine, Monte Sore Med Ctr Bronx, New York,
United States of America

We have developed a software capable of deriving surface ECG patterns based
on endocardial and epicardial action potential curves simulating intact versus
ischemic myocytes. We observed that during simulated unambiguous suben-
docardial ischemia the morphology of ST-segment depression (STD) is essen-
tially " horizontal' and that unnatural changes of the endocardial action po-
tential curve are needed to obtain a downsloping pattern of STD. To define
the morphologic STD pattern ("horizontal" or "downsloping"?) associated with
"isolated subendocardial ischemia, we performed a clinical validation of our
computer simulation. Methods: From a series of consecutive patients (pts) with
high pre-test probability of coronary artery disease and displaying STD in leads
V3-V4 during exercise stress test (EST), two groups were selected: I, 25 con-
secutive pts (19 males, age 60 + 8 years) with horizontal STD (>1mm), be-
coming downsloping into the recovery; II: 16 consecutive pts (11 males, age
61±7 years) with a horizontal pattern also into the recovery ("only horizontal").
Pts underwent coronary angiography within 10 days from EST. A luminal diam-
eter of > 50% was considered significant coronary stenosis. We considered
the presence of isolated anterior subendocardial ischemia when V3-V4 STD
was observed in association with an isolated left anterior descending (LAD)
lesion. In presence of right coronary artery (RCA) or circumflex (Cx) lesions
and normal LAD, the V3-V4 STD was considered a reciprocal ECG change
manifestation of an inferior/ posterior-lateral wall transmural ischemia. A com-
bination of anterior subendocardial ischemia and inferior posterior transmural
ischemia could be present when both LAD and RCA/Cx lesions co-existed. Re-
sults: Group I pts showed significant coronary lesions in the Cx (in I pt), in the
RCA/ Cx (in 4 pts) and in the LAD, RCA/Cx (in 20 pts). Group It showed isolated
LAD lesion in 15 pts. One patient had normal coronaries. Group I pts demon-
strated more severe angiographic coronary lesions both in terms of number (1=
2.5 ± 0.5 vs 11= 1.1 ± 0.5 vessels, p < 0.0001) and severity of vessels involved
(1=94 ± 6 vs 11= 82 + 7%, < 0.0001). Conclusions: in our pts, V3-V4 STD dur-
ing "isolated" subendocardial ischemia appeared to be of the "only horizontal"
type. A downsloping morphology of V3-V4 STD appeared to be associated with
EST inducible TMI in the opposite wall, supplied by severely stenotic branches
of the Cx and/or RCA, with or without concomitant LAD lesions. Our computer
model accurately predicted the observed clinical results.
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3198 Is accurate non-invasive imaging of the human atrial
activation sequence feasible?

F. Roithinger', G. Fischer 2 , R. Modre 2 , F. Hanser 2 , F. Hintringer',
T. Berger' , M. Schocke 3 , B. Tilg z. 'LKH Innsbruck, Dep. of Cardiology,
Innsbruck, Austria; 2 Technical University Graz, Department of Biomedical
Engineering, Graz, Austria; I University Hospital Innsbruck, Clinical
Department of Radiology 1, Innsbruck, Austria

Non-invasive determination of the focal origin of atrial arrhythmias may be im-
portant for catheter ablative treatment of atrial fibrillation. The aim of our study
was to reconstruct human atrial activation (AT) maps, using 65-lead body sur-
face mapping (BSM) and MRI.
Methods: MRI scanning (torso: 10 mm slice thickness; atrium: cine mode,
short axis, 4 mm) was performed in 4 patients (2f, age 33±9) without struc-
tural heart disease. Following ablation of supraventricular arrhythmias, BSM
and electroanatomic CARTOTM mapping was performed: Right atrium (RA),
during sinus rhythm (SR, N=3) and coronary sinus ostium pacing (CS, N=1);
and left atrium (LA, N=1, SR and CS). After 3D anatomic reconstruction, using
MRI data, AT maps were estimated for the respective atrium. The reconstructed
AT patterns were validated with the CARTO TM maps.
Results: Figure: Anatomical reconstruction of both atria. Color-coded AT
map of the RA during SR (dark - earliest activation; isochronal lines
with numbers in ms; MA=mitral annulus; LAA/RAA= RA/LA appendage;
VCINCS=inferior/superior vena cava; TA=tricuspid annulus). The mean geo-
metric error between CARTOTM maps and the atrial model was 5.3 ±1 mm,
the localization accuracy of the first endocardial breakthrough was 11±6 mm.
Sufficient qualitative correlation with the CARTOTM maps was found.

Conclusion: Our findings demonstrate that noninvasive imaging of the atrial
activation sequence with a high spatio-temporal resolution is feasible in man.
Further studies for quantitative validation in patients with clinical focal arrhyth-
mias are necessary.
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PULMONARY VEIN ISOLATION IN ARTIFICIAL
FIBRILLATION

3213 Clinical and electrophysiologic predictors of
pulmonary vein stenosis following radiofrequency
catheter ablation for atrial fibrillation

L. Leite, S. Asirvathan, S. Hammill, P. Friedman, T.M. Munger, W.K. Shen,
D.L. Packer. Mayo Clinic, Cardiac Electrophysiology, Rochester, United States
of America

Background: Radiofrequency catheter ablation (RFCA) has been used for
treating atrial fibrillation (AF). However, pulmonary vein (PV) stenosis is still
an important limitation. The predictors of PV stenosis are not well established.
Methods: To determine predictors of PV stenosis as a consequence of RFCA,
we studied 139 patients presenting with refractory paroxysmal or persistent
AF. 333 PVs were ablated in 158 procedures (126 RSPV (37.8%), 97 LSPV
(29.1%), 81 LIPV (24.3%), and 29 RIPV (8.8%). PV stenosis was defined as
greater than 50% narrowing of the PV, according to baseline measurements by
contrast-enhanced spiral CT scanning. The following variable were evaluated:
gender, age, type of AF, duration of AF, presence of structural cardiac disease,
LVEF, left atrial size, PV ablated, number of burns, maximal temperature of
ablation, total energy applied, baseline PV diameter at the orifice and 1-2 cm
into the vessel. The data were analyzed using t-test or Fisher's exact test as
appropriate.
Results: Of a total of 333 PV ablated, PV stenosis was observed in 20 (5.9%)
veins (6/126 RSPV, 5/97 LSPV, 8/81 LIPV, and 1/29 RIPV). There was no dif-
ference in clinical features between patients with and without PV stenosis, in-
cluding age, duration of AF, left atrial size, and LVEF The mean energy applied
was higher in pt with PV stenosis (31±1.3 KJ vs. 21±3.9 KJ, p=0.017). There
was no difference in highest temperature reached and number of burns in pa-
tients with and without PV stenosis (23±12 vs. 19±12, p=0.14). The mean
PV orifice at baseline was smaller among pt with acquired PV stenosis 18±6
mm vs. 24±7 mm, 0=0.003). The number of PVs with a diameter of 15 mm or
less at baseline was significantly higher in PV stenosis patients (25% vs. 8.1%,
p=0.03, OR: 3.8, 95% Cl: 1.2; 12.1).
Conclusions: In this study, ablation of the LIPV, the amount of energy applied,
and the baseline size of PV was correlated to PV stenosis after RFCA for treat-
ment of AF. These data could be helpful in avoiding PV stenosis.

3214 Correlating the pathology and physiology of long-term
block in circumferential pulmonary vein ablations

W.W. Su, S.B. Johnson, L. Leite, D.L. Packer on behalf of Mayo Clinic.
Rochester, United States of America

Background: Circumferential ablation at the pulmonary vein (PV) orifice for
the treatment of atrial fibrillation has had limited success, which maybe due to
difficulties in creating continuous and full-thickness lesions. In theory, small dis-
continuities may occur without jeopardizing block, since muscle fibers are not
continuous around the PV orifice. However, the correlation between pathology
and successful electrical block is unclear.
Methods: To assess the impact of any discontinuity within a circumferential le-
sion on long-term block, 38 PV lesions were created in 18 dogs, which were
then survived to either 4 or 6 months. Circumferential ablation using a laser-
energy balloon catheter was performed at 3.5 to 5.5 W/cm. End-points were
either successful acute bi-directional electrical isolation or a cumulative energy
delivery time of 600 seconds. Entrance and exit block were reassessed at the
end of the survival period. Post-mortem examination of the gross and histolog-
ical specimens was performed to categorize the circumferential PV discontinu-
ities in terms 12 clock-face sectors.
Results: Of the 38 PVs ablated, chronic entrance and bi-directional block was
confirmed in 9 PVs (24%). Of these, 6 PVs (5 RSPV and 1 LSPV) had 100%
circumferential lesion around the PV orifice, and 3 PVs (all LSPV) contained
< 8% gaps, located at the inferior aspect of the PV. Of the 29/38 PVs without
long-term block, 15/29 PVs had initial acute block: RSPV in 8 with 30±24%
discontinuities inferiorly, and LSPV in 7 with 32%±27% discontinuities inferiorly.
In the remaining 13/29 PVs, acute block was never achieved: RSPV in 3 with
29±11% gap inferiorly; LSPV in 6 with 29±10% gap inferiorly; LIPV in 5 with
58±45% gap inferiorly.
Conclusions: Excellent correlation exists between the pathology of pulmonary
vein ablation and the physiology of long-term block. Chronic bi-directional block
of the PV usually requires complete circumferential ablation, although small
gaps do not preclude successful disconnection. Most discontinuities greater
than 8% will preclude long-term block in the canine heart.

3215 Distinguishing left superior pulmonary vein potentials
from left atrial far field activity

D. Shah 1 , M. Haissaguerre 2 , P. Jaisz, M. Hocini 2 , L. Macle 2 , K.J. Choi 2 ,

T. Yamane 2 . 1 Cantonal Hospital, Cardiology, Geneva, Switzerland; 2Hopital
Haut Leveque, Electrophysiologie, Pessac, France

Elimination of distal pulmonary venous muscle activity is considered necessary
to treat atrial fibrillation by catheter therapy. However, inspite of extensive prox-
imal ablation, potentials may persist particularly in the left pulmonary superior
veins (LSPV).
Methods: 35 patients with PAF (29 M, 56±11 yrs) were studied. A Lasso de-
capolar circular catheter was placed within the LSPV and RF ablation per-
formed at electrophysiologically defined proximal inputs into the vein. Record-
ings were obtained from the Lasso 10 to 15 mm inside the LSPV and from
the left atrial appendage (LAA) during sinus rhythm, distal and proximal coro-
nary sinus as well as left atrial appendage pacing. Angiography of the LAA was
performed in at least 2 different radiographic projections to view the 10 Lasso
electrodes an face and their anatomic relationship to the LAA.
Results: Before ablation, pacing from the coronary sinus or LAA separated
single sinus rhythm LSPV electrograms into two components linked by contin-
uous electrograms at the input(s) into the vein. LAA pacing produced greater
separation compared to distal, while proximal CS pacing resulted in least sep-
aration (98±29 vs 83±30 vs 55±30ms, p<0.05)The first component was syn-
chronous with LA appendage activity, while the second was sharper with a
proximal to distal sequence of activation in the vein. LAA stimulation captured
this component with a very short activation time or made it disappear by incor-
poration within the stimulation artifact. After proximal ablation the first compo-
nent was still recorded either limited to anterior Lasso bipoles or recorded in
all but with the greatest amplitude and sharpness in anterior electrodes within
the LSPV.This consistently corresponded to the position of the nearest atrial
structure demonstrated by angiography to be the left atrial appendage.
Conclusion: A fusion potential composed of LA appendage and venous mus-
cle activity is recorded in sinus rhythm within the LSPV. Therefore even after
successful PV ablation, residual potentials recorded within the left superior pul-
monary vein emanate from the left atrial appendage and should not be the
target of continued ablation.

3216 Discordance of post ablation exit and entrance block
from circumferential pulmonary vein energy deliveries

W.W. Su, S.B. Johnson, D.L. Packer on behalf of Mayo Clinic. Rochester,
United States of America

Background: Electrical isolation of the pulmonary vein (PV) is crucial in treat-
ing atrial fibrillation originating within the vessel. In most clinical settings, en-
trance block is used as the end point to assess the efficacy of PV ablation. This
presupposes that entrance block equates to exit block.
Method: To verify the concordance between entrance and exit block after cir-
cumferential ablation of PV ostium, 32 PVs were ablated in 20 dogs with a
circumferential laser energy balloon catheter. 3.5 watt/cm 2 to 5.4 watt/cm2 (av-
erage= 4.3 watt/cm2 ) energy was delivered for 120 to 600 seconds (average=
225 seconds). Pre and post ablation study of entrance and exit block was as-
sessed in each PV using a multi-polar catheter positioned across the PV sleeve.
Entrance block was assessed during normal sinus rhythm and pacing from
the coronary sinus, with exit block assessed during pacing from the distal PV
sleeve.
Results: Absence of intra-PV potentials with NSR and distal coronary sinus
pacing (entrance block) was seen in 26 of 32 PVs (81 %). Exit block determi-
nation was confounded by incomplete PV capture after ablation. Nevertheless,
with local capture, block was seen in 17 of 32 PVs (53%) Reversal of orifice
level activation at the line of block was seen in 2 of 32 PVs. Discordance of
entrance and exit block was noted in 9 of the PVs (28%) after the ablation,
for which 8 of the PVs had only entrance block, and 1 PV showed exit without
entrance block. Concordant bi-directional block was present in 18 of 32 PVs
(56%). Similarly, concordant absence of entrance and exit block was present in
6 of 32 PVs (19%).
Conclusion: Exit and entrance block after PV ablation is frequently discordant.
Therefore, entrance block after PV ablation is an inadequate surrogate endpoint
for cure. This may be important in explaining recurrent AF in clinical cases using
entrance block as the indicator for completion.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



606	 Pulmonary vein isolation in artificial fibrillation /New trends in imaging

32j 	 induces pulmonary vein activity after
successful ostial pulmonary vein isolation: evidence
for a "new pathway"

T. Arentz 1 , J. von Rosenthal 1 , T. Blum' , G. Burkle' P. Jais 2 , D. Kalusche 1 ,

M. Haissaguerre 2 . 'Herzzentrum, Abt Interventionelle Kardiologie 2, Bad
Krozingen, Germany; 2Hopital Cardiologique du Haut-Leveque,
Bordeaux-Pessac, France

Arrhythmogenic triggers originating from the pulmonary veins (PV) have been
identified as cause for paroxysmal atrial fibrillation (AF) in selected patients
(Pts). Currently, radiofrequency (RF) catheter ablation of the PV ostium with
resulting pulmonary vein isolation offers a potential for cure in these pts. We
studied the effects of isoproterenol (ISO) and adenosine (ADO) on PV activa-
tion after successful ostial PV isolation.
Methods: We studied 19 pts (mean age 53±8 years, 11 male) with refrac-
tory highly symptomatic persistent (n=8), or paroxysmal (n=1 1) AF PV isolation
was performed utilizing RF catheter ablation technology during left atrial to pul-
monary vein activation mapping in sinus rhythm guided by a LASSO- (CORDIS)
or multipolar BASKET-catheter (EPT). After successful PV isolation we studied
the effects of intravenous ISO (0.2-0.3 mg) and intravenous ADO (12-18 mg)
on activation of the upper PVs during CS pacing.
Results: A total of 48 PV were successfully isolated. Intravenous ISO had no
effect on PV activity. After ADO, PV activity could be recorded in 9 of 19 left
upper PV studied coupled to the atrial activity. This pulmonary vein activation
was documented as lasting an average of 21 ± 11 seconds. In 6 of these 9
cases the PV activation was from distal to proximal. No effect of ADO was seen
on PV activity in the right upper PV.
Conclusions: ADO induces PV activity in the left but not the right upper PV
following successful ostial PV isolation procedure. The distal to proximal acti-
vation sequence suggests a possible PV activation via the ligament of Marshall.
The pathophysiological role of this "pathway" is not yet known.

3218 Pulmonary veins ostia electrical disconnection and
anatomical pulmonary veins isolation: two sides of the
same treatment?

P. Adragao' , M. Scanavacca 2 , D. Cavaco I , C. Aguiar' , F. Morgado t ,
D. Chotalal 1 , D. Bonhorst t , R. Seabra-Gomes 1 . ' Hospital Santa Cruz,
Department of Cardiology, Carnaxide, Portugal; 2 lnstituto do Coracao, Sao
Paulo, Brazil

There are currently two radiofrequency (RF) ablation techniques for percuta-
neous electrical isolation of pulmonary veins (PV): circumferential isolation and
electrical disconnection of the PV ostia.
In order to assess how different these techniques are, we evaluated how close
do contiguous RF lesions need to be to achieve electrical disconnection.
Population and methods: We studied 26 PV, in 9 patients with paroxysmal atrial
fibrillation who underwent PV mapping and RF ablation. To map the PV ostia
we used a circumferential 10-electrode catheter (LaSSOTM) and a NavistalTM
catheter for precise anatomical definition of PV ostia and for RF ablation. Af-
ter assessment of circumferential distribution and activation sequence of PV
potentials, atrial ablation (near PV ostia) was performed at segments showing
earliest activation to obtain PV electrical disconnection. Each RF application
aimed at <50°C, output<30W and duration<30 seconds.With electroanatomi-
cal mapping we measured the PV ostia diameter and the RF maximal circum-
ferential distance between contiguous RF applications.
Results: 26 PV were mapped (6 left superior, 6 left inferior, 9 right superior
and 5 right inferior). To obtain PV electrical disconnection, RF energy was
applied following the activation sequence. In some areas several applications
were needed, and in others few or no applications were performed. A larger
PV ostium diameter was associated with the need for a superior number of ap-
plications (r=0.51; p=0.008). However, no relation was found between PV os-
tium diameter and the maximal distance between contiguous RF applications
(r=0.13; p=ns). Considering an expected radius of the RF lesion of 2.5 mm, the
mean distance between lesion areas was thus inferior to 5 mm (see table).

RF applications PV ostium diameter Maximal distance between
number (mean±SD) mm (mean±SD) RF appl. mm (mean±SD), range

LSPV 14.5±2.7 15.1±2.2 9.3±3.0(5.9 to 14.0)
LIPV 13.5±4.5 13.5±1.8 9.1±1.5(7.3 to 11.6)
RSPV 23.8±9.4 16.5±2.6 8.1±1.6(6.4 to 11.1)
RIPV 12.8±5.3 12.8±2.6 9.9±1.218.8 to 12.0)

Conclusions: The density of the RF applications performed on the PV ostium
was heterogeneously distributed over the ostium's perimeter. The electrical dis-
connection endpoint was only achieved after an almost circumferential RF le-
sion was created.

NEW TRENDS IN IMAGING

3219 3D reconstruction of coronary arteries using
intravascular ultrasound and biplane x-ray projections
and its quantitative validation

C. Bourantast, M.E.P. Marina Plisiti 2 , D.I.F. Dimitrios Fotiadis 2 ,

L.K.M. Lampros Michalis 3 . 'Ioannina, Greece; 2 University of Ioannina, Dept of
computer Science, Ioannina, Greece; 3Medical school, University of Ioannina,
Dept. of Cardiology, Ioannina, Greece

The aim of the present study was the validation of a novel method for three
dimensional reconstruction of coronary arteries.
Methods: We assessed the accuracy of: I) the catheter path reconstruction,
II) the relative axial twist of IVUS frames, III) the absolute orientation of IVUS
frames, IV) our automated contour detection algorithm for IVUS images. The
accuracy of catheter path reconstruction was tested using a metal wire with 11
radiopaque markers, attached at 15mm intervals. The wire was bent in helical
turn. The reconstructed wires length and the intervals of radiopaque markers
were compared with the real values. For the determination of the relative axial
twist of IVUS images, a gutter was machined in helical course on the surface
of a plastic cylinder. The gutter was closed by a flat strip. In this way gutter
cross-sections had a flat side aligned to the cylinder surface. The validation of
our algorithm was achieved by comparing the 3D reconstructed gutter with the
original. However, to establish the accuracy of our algorithm in real vessels and
determine the accuracy of absolute frame orientation, the coronary arteries of 3
cadaveric pig heart were reconstructed using metal clips for markers. The val-
idation of absolute frame orientation and the angular rotation of IVUS frames
was based on the comparison of the 3d reconstructed peak of IVUS stamps
with the reconstructed metal clips. Image registration technique was used for
the evaluation of the segmentation algorithm for the identification of luminal and
media/adventitia borders in IVUS images. For this propose, 64 frames from 8
patients were used for manual determination of the regions of interest by two
expert observers and the results were compared with the outcome of the au-
tomated segmentation algorithm. Correlation coefficient, slope, y interception,
regression analysis, WI, inter — and intra — observer variability were applied so
as to determine the reliability of our algorithm.
Results: The results include inter-observer variability less than 3%, intra-
observer variability less than 2% for the examination of arteries segments from
different patients. Details also are given for the absolute orientation of IVUS
frames as it is computed by experimental data.
Conclusion: By the proposed validation method we are able to determine the
reliability of each step, which was made for the 3D reconstruction of the coro-
nary arteries and to estimate the accuracy of our 3D reconstruction algorithm.
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3220 Angiographic data compression: a comparison of
different methods

K. Kronberg 1 , W. Vocke , T. Warns 2 , W. Hofmann 1, A. Muller-Eichelberg 1,

R. Kussebi t , A. Brucksch 1 , G-H. Reil 1 . t Klinikum Oldenburg, Kardiologie,
Oldenburg; ZOFFIS, Health Information Systems, Oldenburg, Germany

Background: Compression of angiographic data offers easy storage and fast
transmission over narrow band networks. We evaluated the image quality of
various compression schemes.
Methods: A set of 10 coronary angiogramms was compressed with 8 differ-
ent methods: Joint Photographic Experts Group (JPEG), JPEG 2000, Moving
Picture Experts Group (MPEG) in MPEG-4 from DivX, MPEG-4 from Open
DivX, MPEG-2, Real® Video, Windows® Media Video and Sorenson® Video.
A team of 10 experienced cardiologists (mean of 3954 examinations each) re-
viewed the angiogramms. The 80 angiogramms were presented in a random-
ized, databased sequence with 6 different compression factors and the original
for comparison (total data set of 490 films). The examiner selected in each of
the 80 series the image quality he judged adaquate for diagnostic purpose.
Results: The median of tolerable compression for diagnostic purposes was for
JPEG 19:1, for JPEG 2000 21:1, for MPEG-4 (DivX) 38:1, for MPEG-4 (Open
DivX) 31:1, for MPEG-2 15:1, for Real® Video 32:1, for Windows® Media Video
32:1 and for Sorenson® Video at 1:1. The table shows the boxplot.

Comparison of compression methods.

Conclusion: The Digital Imaging and Communications in Medicine (DICOM)
protocol uses the single image compression of JPEG and JPEG 2000, which
allows a moderate compression ratio. The film compressor MPEG-2 shows no
advantage. The proprietary formats of Real® Video, Windows ® Media Video
and Sorenson® Video revealed wide changes in acceptable compression ratio.
The international MPEG-4 standard offers the best compression ratio regarding
image quality and seems suitable for large archives and telemedicine applica-
tions.

3221 Better angiographic images at lower Xray dose with an
integrated flat panel detector

R. Simon, M. Lins, G. Herrmann, D. Kruger, V. Plate. University Hospital Kiel,
Cardiology, Kiel, Germany

Recently integrated flat panel detectors (FPD) have become available for an-
giocardiography with enhanced image content quality due to a better signal-to-
noise ratio and enlarged gray level resolution (12 to 14 bit) as compared to con-
ventional image intensifier/digitized video systems (8 bit), which renders possi-
ble advanced image processing techniques (DRM) leading to a picture quality
so far unseen. We have reported previously on static phantom studies that
have yielded better flat panel image resolution for fluoroscopy as well as cine-
like aquisition (2.3 to 2.5 Ip/mm for 12cm through 20cm fields of view (FOV))
as compared to contemporary conventional (CON) equipment (<2 1p/mm for all
FOV >14cm). Despite this increase in resolution, Xray doses were consistently
lower for FPD than CON at identical gantry positions.
Since it is unclear whether these
data can be extrapolated to the
situation of clinical coronary an-
giography (CA), we have com-
pared image quality and mea-
sured Xray dose-area-product per
frame (DAP/fr) in patients who had
coronary stent implantation in our
institution. CA was performed with
CON (Integris H 5000, Philips)
and FPD equipment (Innova, GE)
at identical FOV and gantry set-
tings for 32 paired assessments in
4 different views.
Average DAP/fr was 1,837 cGy m 2 for CON vs 1,423 VGy m2 for FPD (p <
0.001). The distribution and regression line of paired DAP measurements is
given in the graphic. Stent strut visibility and stent structure recognition was
significantly better in all FPD runs.
In conclusion, FPD imaging allows for improved image quality with at least com-
parable, if not lower X-ray dose during clinical coronary arteriography.

3222 Application of neuronal network for tissue
Identification of intracardiac masses in adults

J.D. Kasprzak t , M. Strzelecki 2 , M. Krzeminska-Pakula t , L. Chrzanowski t ,

A. Materka 2 , K. Wierzbowska 1 , M. Zwierzak 1 , J. Drozdz 1 . 1 Medical
University, Cardiology IMW, Lodz, Poland; 2Institute of Electronics, Technical
University of Lodz, Lodz, Poland

Aim: Intracardiac masses differ in their echocardiographic appearance al-
though the visual recognition of their histological classification remains a chal-
lenge. We aimed to evaluate the feasibility of neuronal network-based approach
for the computer-based identification of tumors.
Methods: 108 images from echocardiograms of patients with masses classi-
fied as thrombi (62 images), benign neoplastic (31) and malignant neoplastic
(15) were digitized and analyzed with custom software. For each image, a re-
gion of interest covering a representative section of the image was defined
and 254 image features were calculated (including 9 from pixel histogram, 6
from gradient matrix, 20 from Run length matrix and 220 from 2nd order his-
togram). 10 most efficient parameters were selected using classification error
minimalization approach. Linear and non-linear (neuronal network) discrimina-
tive analysis was used in the same dataset.
Results: Simple analysis based
on pixel feature histograms was
insufficient for mass classification.
Analysis based on 3 best param-
eters was 52% successful and
linear discriminative analysis still
classified correctly only 55% of im-
ages. Neuronal network approach
allowed correct classification of
91% (10/108, p<0.0001). Graph
shows distribution of classes in
nonlinear discriminative analysis.
Conclusions: Simple parameters of tissue texture derived from echocardio-
gram are insufficient for the discrimination of intracardiac thrombi, benign and
malignant neoplasms. However, the use of neural network allows correct clas-
sification of >90% images in our preliminary series. Validation of this approach
in broader dataset is required to create a framework for digital expert systems
supporting qualitative echocardiographic diagnosis of intracardiac masses.

3223 Proximal arbitrary surface conservative assessment of
leakage (PASCAL): a new Echo-Doppler method for
quantification of mitral regurgitation

G. Tonti 1 , G. Pedrizzetti 2 , M. Grigioni 3 , P. D'Avenio 3 , P. Trambaiolo 1 ,

A. Salustri 5 . ' Hospital SS. Annunziata, Echocardiography Laboratory,
Sulmona, Italy; 2 University of Trieste, Department of Civil Engineering, Trieste,
Italy; 3 lstituto Superiore di Sanita, Roma, Italy; °Hospital Sandro Pertini,
Echocardiography Laboratory, Roma, Italy; 5Roma, Italy

Background: The proximal isovelocity surface area (PISA) method used for
quantification of mitral regurgitation is based on the assumption that the isove-
locity contours proximal to the regurgitant orifice are hemispherical, however
in the complex flow fields of the heart this assumption is limited. In addition,
the two-dimensional color Doppler display, while able to provide detailed in-
formation regarding the instantaneous velocity of flow parallel to the Doppler
scan direction, is unable to represent the orthogonal components of flow ve-
locities. We developed a new approach for quantification of mitral regurgitant
flow [proximal arbitrary surface conservative assessment of leakage (PASCAL)]
based on physical principles and mathematical handling of echocardiographic
images of flow convergence. This approach has been described in this study,
tested using a mathematical model, validated with an in vitro study, and finally
applied in patients with mitral regurgitation.
Methods and Results: A color Doppler image of a mitral regurgitant flow at
peak systole was transformed into a numerical matrix of the axial component of
the velocity. The velocity vector was evaluated by the condition of incompress-
ibility integrating the continuity equation, then the instantaneous flow rate was
computed by application of the control volume method. Finally, determination
of peak velocity and time velocity integral by continuous wave Doppler allowed
calculation of the total regurgitant volume. Numerical simulation demonstrated
that regurgitant flow rate evaluated by PASCAL is independent of the selected
value of radius, whereas PISA method underestimates the real value for small
radius and overestimates for large radius. Experiments with an in vitro model
demonstrated the high accuracy of PASCAL (error 0.26%). Finally, application
on patients with mitral regurgitation confirmed the feasibility and consistency of
PASCAL, with a relative error <7%.
Conclusions: A rigorous application of the fluid dynamic laws to color Doppler
images allows a non-invasive quantification of mitral regurgitation which is in-
dependent of geometric assumption.
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3228 Are contineous linear lesions associated with ablation
success in patients with chronic atrial fibrillation

K. Seidl, M. Rameken, M. Vater, H. Schwacke, A. Brandt, J. Senges. Klinikum
Ludwigshafen, Cardiology Dept., Ludwigshafen, Germany

A catheter-based, left atrial (LA) ablation procedure was performed using non-
contact mapping (NCM) in 14 patients (pts) with chronic atrial fibrillation (CAF).
The LA lesion geometry used has been shown to be effective in pts with CAF, in
whom intraoperative RF-catheter ablation was performed to eliminate anatom-
ically defined "anchor" reentrant circuits. Aim of this study was 1) to translate
a successful surgical LA intervention into a catheter procedure, 2) to evaluate
the usefulness of NCM to identify and close discontinuities in linear lesions, 3)
to assess the impact of linear lesion continuity on ablation success of CAF.
Methods: LA-ablation was performed with four linear lesions between the mi-
tral annulus and the left inferior pulmonary vein (PV), to the left upper PV, then
to the right upper PV, and finally to the right lower PV in 14 pts with CAF. During
online analysis, NCM revealed conduction across gaps in the linear lesions in
all pts (overall 58 gaps were found with a mean of 4.5 ± 0.9 gaps/pts). In addi-
tion contact mapping was performed. With contact mapping a discontinuity of
linear lesion was identified by a localized loss of double potentials in 27 of the
58 gaps (47%). In the remaining 31 gaps (53%) interpretation of contact map-
ping was difficult because of the diminished amplitude of local electrograms.
Catheter ablation was guided by NCM until complete conduction block was ob-
served. During follow-up of 12 ± 7 months, 6/14 pts (43%) remained in sinus
rhythm without antiarrhythmic drugs (in 5 of the 6 pts no gap was identified
during offline analysis) and an additional 4 pts were maintained in sinus rhythm
with antiarrhythmic drugs (in all 4 pts 1 gap was identified during offline analy-
sis), resulting in an overall success rate of 71% (10/14 pts).
Conclusions: The intraoperative radiofrequency ablation strategy could be
translated into a catheter based procedure using NCM. the overall success rate
was 43% without and 71% with additional antiarrhythmic drugs. All pts without
gaps during offline analysis were free of recurrence. All pts with a recurrence
of CAF had more than 1 gap identified after the initial ablation procedure. Suc-
cessful ablation of CAF is associated with continuity of linear lesions.

3229 Modification of the atrial substrate by left atrial linear
lesions in symptomatic patients after pulmonary vein
isolation

S. Ernst, F. Ouyang, M. Goya, T. Vogtmann, A. Schaumann, D. Bansch,
M. Antz, K.H. Kuck. AK St. Georg, Il. Med. Abteilung, Hamburg, Germany

Trigger elimination by pulmonary vein (PV) isolation has been proposed to cure
drug-refractory atrial fibrillation (AF) with varying success. Despite initially suc-
cessful PV isolation, atrial fibrillation may re-occur during follow-up. Reasons
for arrhythmia recurrence might include re-conduction or new atrial triggers.
Methods: Of an initial cohort of 158 pts (36 f, mean age 56 ± 10 years) that
underwent pulmonary vein isolation (125 pts with intermittent AF), 38 pts a sec-
ond ablation attempt was performed because of arrhythmia recurrence during
follow-up. After repeat transseptal puncture, a repeat interruption of a conduct-
ing fibre was performed, if a spike potential could be recorded (max. 30 W, 50°
C over max 180 sec). Again, the loss of PV spike was demonstrated at the
end of the procedure. Because of ineffectiveness of this approach to ascertain
stable sinus rhythm, a total of 5 pts (4 male, mean age 52 ± 12 years) under-
went an ablation procedure aiming at a compartmentalization of the left atrium
by two linear lesions: one connecting the superior right to the superior left PV
("roof" line) and a second one from the middle of the roof line to the anterior
aspect of the mitral annulus. Mapping and ablation was performed with the as-
sistance of the electroanatomical mapping system CARTO (and an irrigated 4
mm ablation electrode in 4/5 pts) during constant right atrial or coronary sinus
pacing.
Results: A mean number of 46 ± 23 RF applications were used to deploy the
two linear lesion. Procedure duration amounted to a mean of 489 ± 81 min and
21.8 ± 5.4 min of fluoroscopy. Validation of linear lesion completeness was
performed using both conventional stimulation techniques and the features of
the CARTO system.
During follow-up (median of 113 days), 4/5 pts are in stable SR without the
need for antiarrhythmic medication.
Conclusion: Relapse of the arrhythmia after demonstrated complete pul-
monary vein isolation might be caused by re-conduction of the previously inter-
rupted conducting fibres into the pulmonary vein. However, even after repeat
"successful" pulmonary vein isolation, atrial fibrillation does reoccur in a subset
of patients. Modification of the left atrial substrate by long linear lesions offers
a further option to finally ascertain sinus rhythm.

3230 Linear epicardial radiofrequency catheter ablation in
patients with refractory atrial fibrillation

M. Scanavacca', F Tondato 2 , A. d'Avila 3 , D. Hachul 4 , F Darrieux 3 ,

R. Santini 1 , S. Lara 3 , E. Sosa 3 .'Heart Institute(Incor) of Sao Paulo,
Arrhythmias Dept., Sao Paulo, Brazil; 2Heart Institute - Sao Paulo University,
Arrhythmias Group, Sao Paulo, Brazil; 3Heart Institute - Sao Paulo University,
Arrhythmias Dept., Sao Paulo, Brazil; 4Heart Institute - Sao Paulo University,
Arrhythmias, Sao Paulo, Brazil

It has been reported that creating a line of block connecting the four pulmonary
veins to the mitral annulus during cardiac surgery, prevents sustained atrial
fibrillation (Afib) in around 80% of the patients with permanent Afib. Transtho-
racic epicardial mapping is a method to directly achieve the pericardial space
allowing ablation catheters to be inserted inside the oblique sinus against the
pulmonary veins. The aim of this study was to evaluate the feasibility of creating
epicardial linear lesions to treat patients with refractory Afib in the electrophys-
iology laboratory. Patients: Seven patients (46.1±9.5, all men) presenting re-
fractory atrial fibrillation, five paroxysmal and two permanent (6 and 12 months)
were referred for epicardial catheter ablation. All patients except one (mitral
valve disease) presented normal heart. Patients with paroxysmal Afib had been
submitted to at least two procedures before, for RF focal ablation or pulmonary
vein isolation. Methods: An octapolar catheter (6-mm length electrodes) was
inserted, under anesthesia, in the pericardial space through transthoracic peri-
cardial puncture for linear ablation. A 4-mm regular catheter was also inserted
in the left atrial through the transeptal approach to explore the endocardial sig-
nal during and after the epicardial ablation. We tried to make either two lines of
block along the pulmonary veins towards the mitral annulus or to connect the
four PV to the mitral annulus. Results: It was possible to place the epicardial
catheter in the oblique sinus, close to the pulmonary veins in all patients. Two
lines connecting pulmonary veins to the mitral annulus were obtained in three
patients. One line connecting right or left PV to the mitral annulus was obtained
in four patients. An important electrogram amplitude reduction (>80%) was
recorded by both epicardial and endocardial sites in most lines. When the sig-
nal amplitude was still high after epicardial RF pulse, we applied RF through the
endocardial catheter. During follow-up (3-15 months), three patients remained
in stable sinus rhythm (one of them presented one reversible episode of atrial
flutter). Conclusion: Pericardial approach is a feasible method to create RF lin-
ear lesions in the left atrium to treat patients with refractory atrial fibrillation.

3231 Linear lesions or linear lesion plus pulmonary vein
isolation: a comparative study using intraoperative
ablation of atrial fibrillation

H. Kottkamp', F W. Mohr 2 , N. Do11 2 , J. Gummert 2 , A. Dorszewski',
U. Wetzel' , E. Grebe', G. Hindricks' . 'University Leipzig Heart Center,
Electrophysiology, Leipzig, Germany; 2 University Leipzig Heart Center,
Cardiac surgery, Leipzig, Germany

Intraoperative radiofrequency ablation of atrial fibrillation by substrate modifica-
tion with the induction of contiguous left atrial lesion lines has been shown to
be highly effective. It is currently unclear whether additional trigger elimination
by pulmonary vein isolation adds treatment efficiency. Thus, two different treat-
ment strategies of intraoperative ablation of atrial fibrillation were compared in
30 consecutive patients (pts.; 26 men, 4 women, mean age 53 ± 8 yrs.) under-
going the procedure with minimal invasive surgery: In group one (grp. I, 15 pts.)
linear lesions were deployed in the left atrium between the mitral annulus and
the pulmonary veins while in group two (grp. II, 15 pts.) linear lesions (same as
grp I) and complete isolation of all pulmonary veins was performed. There were
no differences in the incidence of paroxysmal (60%) and permanent AF (40%)
between both groups. All pts. underwent surgery exclusively for the treatment
of AF.
Results: Treatment time for intraoperative induction of linear lesions was 17 f
6 minutes and treatment time for induction of linear lesions plus pulmonary vein
isolation was 24 ± 7 minutes (p < 0.05) At discharge, sinus rhythm was present
in 91% of pts. in both groups. In 5 pts. of both groups, electrical cardioversion
was necessary following surgery. The use of antiarrhythmic drugs (flecainide
or amiodarone) in the early postoperative period was moderately lower in grp.
II pts. (47% versus 66%; p = n.s.).
The results of this comparative study indicate that pulmonary vein isolation in
addition to substrate modification with linear lesions does not significantly add
treatment efficiency. Thus, the induction of linear lesions seems to be sufficient
to cure both, pts. with paroxysmal and chronic AF.
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3232 Right-sided ablation in selected patients with
paroxysmal atrial fibrillation: a multicenter prospective
study

C. Tondo 1 , A. Vicentini 2 , C. Storti 3 , M. Rillo 4 , R. De Ponti 5 on behalf of RALL
Investigator Group. 'Centro Cardiologico, Arrhythmia Department, Milan, Italy;
2Pederzoli Hospital, Cardiology Department, Peschiera del Garda, Italy; 3 Citta
di Pavia Hospital, Arrhythmia Department, Pavia, Italy; 4 Fatebenefratelli
Hospital, Arrhythmia Department, Benevento, Italy; 5Mater Domini Hospital,
Arrhythmia Department, Castellanza, Italy

Controversy still exists regarding the true clinical benefit of right atrial linear
ablation in paroxysmal atrial fibrillation (AF). A multicenter study was designed
to prospectively investigate the clinical outcome of a selected population with
highly symptomatic drug-refractory AF undergoing right-sided radiofrequency
ablation. Lack of the typical clinical scenario suggesting focal origin of AF (i.e.
occurrence of frequent premature atrial contractions preceding AF onset) along
with disorganized right atrial activity at mapping, constituted the main criteria for
choosing the right sided approach. Seventy-two patients (pts) (38 males, mean
age 58 ±8 years) were enrolled in the study and received three ablation lines
by using a 6 pole, 7F ablation catheter (Amazr, Medtronic, Inc.). Systemic hy-
pertension was detected in 33 pts (46%), ischemic heart disease in 4 pts (6%)
and no organic heart disease in 34 pts (46%). Procedural time was 105±48
minutes and X-ray exposure 32±18 minutes. No procedure related complica-
tions occurred. After ablation, antiarrhythmic drug treatment was unchanged in
58 pts (81%) while the remaining 14 pts (19%) were off-drug. Three categories
(Class 0= failure; Class 1= >50% AF reduction; Class 2= >75% AF reduction)
identified the clinical outcome over a mean follow up of 268±119 days as ex-
pressed in Table 1. Overall data shows that Class 0 included 10 pts (15%);
Class 1 18 pts (25%)and Class 2 44 pts (60%). Semiquantitative evaluation of
quality of life showed significant clinical improvement in 78% of pts.

A (9 pts) B (5 pts) C (22 pts) D (36 pts)

Follow up <90 days 90-180 days 180-270 days >270 days
Class 0 0 0 3(14%) 7119%)
Class 1 4(44%) 1 (20%) 4(18%) 9125%)
Class 2 5 (56%) 4 (80%) 15 (68%) 20 (56%)

Class 0= failure; Class 1= >50% AF reduction; Class 2= > 75% AF reduction

Conclusions: In a selected patient population, creation of right linear ablation
with antiarrhythmic drugs can affect the atrial substrate of AF promoting over
the follow-up improvement of quality of life by markedly reducing or abolishing
the clinical episodes of the arrhythmia.

3233 J Prevention of paroxysmal atrial fibrillation in patients
affected by sinus bradycardia: role of right atrium
linear ablation and pacing site

L. Padeletti 1 , G.L. Botto 2 , A. Spampinato 3 , P. Pieragnoli 1 , A. Sagone 2 ,

M. Martelli 3 , R. Raneri 4 , A. GrammatiCo 4. 'University of Florence, Internal
Medicine and Cardiology, Florence, Italy; 2 S. Anna Hospital, Cardiology,
Como, Italy, 3 Villa Tiberia, Cardiology, Roma, Italy; 4Medtronic Italia SpA,
Clinical, Roma, Italy

Background: Interatrial septa) (IAS) pacing has been proposed for paroxysmal
atrial fibrillation (PAF) prevention in pts with sinus bradycardia (SB). Recent
studies have shown the role of atrium compartmentalization obtained by RF
right atrium linear lesions (RALL) in treating PAF pts.
Aim: 1) Determine if the IAS pacing is more effective than non septal sites
(NSS) pacing in reducing PAF burden. 2) Evaluate if RALL supplies additional
benefits to atrial pacing.
Methods: 52 pts (26 M, mean age 72±11 years) with SB and PAF (at least
2 symptomatic episodes in the last year) were implanted with the Medtronic
AT500TM pacemaker (PM). At implantation, patients were randomized to be
treated by PM only (26 pts) or PM plus RALL (26 pts). Pacing site was also
randomized (29 IAS pts and 23 NSS pts). RF ablation was performed using 3-D
mapping (Carto system) along two lines: 1) from superior vena cava (VC) to in-
ferior VC; 2) between inferior VC and tricuspid anulus. PM diagnostics allowed
to measure PAF burden (hours/day). Antiarrhythmic therapy was maintained
stable after implant.
Results: All pts were followed for at least 7 months. The first post-implant
month was not considered in data analysis. PAF burden, expressed as
mean±st.dev, was significantly (P<0.05) higher: 1) in NSS pts 2.3±5.9 than
in IAS pts 0.2±1.1; 2) in NSS-RALL pts 3.1±6.7 than in IAS-RALL pts 0.3±1.4;
3) in NSS-no RALL pts 0.9±3.2 than in IAS-no RALL pts 0.1±0.7.
Conclusions: 1) in pts with SB and PAF IAS pacing is more effective than NSS
pacing in preventing PAF; 2) pts who underwent RALL had no additional benefit
from this procedure

DIABETES AND CARDIOVASCULAR DISEASE

3247 Intensive insulin treatment reduces transient ischaemic
episodes during acute coronary events in diabetic
patients

A. Stefanidis 1 , P. Asimacopoulos 2 , S. Argyrakis 3 , S. Handanis 3 , P. Michail 2 ,

T.H. Dosios 3 , M. Zairis 3 , S. Foussas 3 . 'Athens, Greece; 'University of
Athens, Athens, Greece; 3 Tzanio Hospital, Cardiology Clinic, Piraeus, Greece

Aim: This study tested the impact of intensive metabolic treatment with insulin
on transient myocardial ischaemia detected with continuous 12-lead ST seg-
ment monitoring during non-ST segment elevation acute coronary syndromes
in type 2 diabetic patients.
Methods: The study included 57 type 2 diabetic patients with non-ST segment
elevation acute coronary syndromes. Twenty-eight patients randomized to con-
ventional treatment plus intensive insulin therapy (Group A) and twenty-nine to
conventional therapy only (Group B). Group A patients received insulin by infu-
sion for 48 hours according to a predefined protocol aiming to maintain normo-
glycaemia. Group B patients were treated according to coronary care unit usual
care. The ST segment monitoring was performed for 48 hours in the coronary
care unit. The two groups were comparable in terms of medical history, clinical,
and biochemical data.
Results: Three patients from both groups were excluded from the analysis
because there was objective evidence for evolution in ST segment elevation
acute myocardial infarction. Six patients (24%) from Group A vs. twelve from
Group B (46.2%) had evidence of transient ischaemia (p=0.098). Group A pa-
tients showed significantly lower values in the median number (Group A vs.
Group B: 1(range: 1-3) vs. 3.5 (range: 2-14), p<0.01] and total duration of ST-
episodes [Group A vs. Group B: 10 (range: 3-20) min vs. 37.5 (range: 10-100)
min, p<0.01]. Multivariate analysis revealed that the mean plasma glucose dur-
ing the study period was powerful predictor of the presence (b: 0.377, p<0.01),
the number (b: 0.523, p<0.001) and the total duration (b: 0.686, p<0.001) of
ST-episodes respectively.
Conclusions: Intensive insulin treatment considerably decreases the number
and the total duration of ST-episodes in type 2 diabetic patients suffering from
non-ST segment elevation acute coronary syndromes.

3248 Acarbose reduces incidence of type 2 diabetes and of
myocardial infarction in subjects with impaired glucose
tolerance: The STOP-NIDDM trial

M. Hanefeld, TT-K. Temelkova-Kurktschiev on behalf of on behalf of the
STOP-NIDDM Trial Research Group. GWT-TU Dresden, Zentrum Klinische
Studien, Dresden, Germany

Impaired glucose tolerance (IGT) is a high risk category for type 2 diabetes
and cardiovascular morbidity. Atherosclerosis starts before type 2 diabetes
(T2DM) is diagnosed. In multivariate analysis postprandial (pp) hyperglycemia
was found to be a significant predictor of both development of T2DM and its
comorbidities. Acarbose (A), an a-glucosidase inhibitor by its unique mode of
action reduces pp hyperglycemia.
The STOP-NIDDM trial therefore investigated the effect of A on the prevention
of T2DM and cardiovascular disease in middle aged subjects with IGT The
study was an international multicgetre double-blind, placebo-controlled ran-
domised trial. IGT-subjects (n =. t,429) were randomised to either placebo or
A 100 mg 3 times a day for mean follow-up time of 3.3 years. Both males
(50.5%) and females (49.7%) participated with a mean age of 54.5 + 7.9 years
and a mean BMI of 30.9 + 4.2 kg/m 2 . The primary end-point was the devel-
opment of diabetes based on an oral glucose tolerance test done yearly. Sec-
ondary outcomes included the development of hypertension and cardiovascular
disease. Sixty-one (61) subjects (4%) were excluded; they did not have IGT or
had no post-randomisation data leaving 1,368 subjects for intent-to-treat analy-
sis. Twenty-three (23) percent (n = 341), discontinued prematurely, 211 in the A-
treated group and 130 in the placebo group, these subjects were also followed
for outcome parameters. A total of 221 (32.4%) subjects randomised to acar-
bose treatment and 285 (41.5%) randomised to placebo treatment developed
diabetes. Using the Cox proportional hazard model, acarbose reduced the risk
of diabetes by 25% [relative hazard = 0.75 (95% CI = 0.63-0.90); p = 0.0015].
Furthermore, the study medication also resulted in a significant increase in the
reversion of IGT to normal glucose tolerance (NGT) (p < 0.0001). A. was also
effective in reducing the occurrence of myocardial infarction: relative hazard =
0.08 (95%Cl = 0.01 -0.59); P = 0.0138]. It furthermore significantly reduced the
incidence of newly diagnosed hypertension. This outcome speakes in favour of
our working hypothesis that A by control of pp hyperglycemia protects the b-
cells of the pancreas from glucotoxity as well as the endothelium from noxious
effects of pp glucose spikes.
In conclusion, acarbose treatment delays the conversion of IGT to T2DM and
increases the reversion to normal glucose tolerance. It also significantly de-
creases the incidence of myocardial infarction and hypertension in this high
risk population.
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3249 Significantly higher mortality in patients with IDDM
compared to patients with NIDDM and non-diabetics
undergoing coronary interventions

D. Mukherjee, D. Smith, D. Share, E. Kline-Rogers, K A. Eagle, S. Chetcuti,
P. Michael Grossman, M. Moscucci on behalf of The Blue Cross Blue Shield of
Michigan Cardiovascular Consortium. University of Michigan, Division of
Cardiology, Ann Arbor, United States of America

Background: Previous studies have demonstrated a significant difference in
outcomes between diabetics and nondiabetics undergoing percutaneous coro-
nary interventions (PCI). Differences in outcome between IDDM and NIDDM
have not been studied.
Methods: Study samples consisted of 18,309 consecutive PCI performed be-
tween July 1997 and February 2001 in a consortium of 8 hospitals. Of the
18,309 patients who underwent PCI, 4,856 were diabetics. In the diabetic co-
hort, 1,772 had IDDM and 3,084 patients had NIDDM. Clinical, procedural, and
outcome data were collected prospectively by use of a standardized data col-
lection form.
Results: Mortality in patients with IDDM undergoing PCI was significantly
higher compared to patients with NIDDM and no diabetes (Table 1). There
were no significant differences in MI, stroke and emergent CABG rates be-
tween groups. The composite endpoint of death/MI/stroke/CABG was signifi-
cantly higher in patients with IDDM driven by mortality. After adjustment for de-
mographics and comorbidities there was a strong trend towards worse survival
in IDDM with the adjusted odds ratio of death for IDDM vs no-DM of 1.41(95%
Cl: 0.95-2.09, P=0.08) and for NIDDM vs no-DM of 1.21 (95% CI: 0.84-1.73,
P=0.31).
Conclusions: There is significant heterogeneity in outcomes including mortal-
ity between patients with IDDM and NIDDM after PCI. Patients with IDDM have
higher mortality after PCI compared to NIDDM. Patients with IDDM should be
aggressively targeted for risk factor modification and should be the focus of
further clinical research to improve outcomes.

Table 1

IDDM (n=1772) NIDDM (n=3084) No DM (n=13453) 	 P

Death 3.05% 1.75% 1.46% 0.003
MI 2.48% 2.14% 2.10% 0.44
Stroke 0.34% 0.32% 0.39% 0.93
Emergent CABG 0.96% 0.71% 0.79% 0.36
Death/MI/Stroke/CABG 6.43% 4.28% 4.30% 0.001

Clinical outcomes in diabetics and nondiabetics undergoing percutaneous
coronary interventions. Diabetics are stratified by insulin dependent (IDDM)
and non insulin dependent (NIDDM)P value is for outcomes between IDDM
and NIDDM patients.

3250 One-year outcome of high-risk patients with acute
myocardial infarction with or without diabetes: data
from the MISTRAL study

S. Baldasseroni, G. Steffenino, F Chiarella, G.M. Santoro, A. Bartorelli,
M.L. Laudisa, D. Lucci, A.P. Maggioni on behalf of MISTRAL Investigators.
ANMCO Research Center, Florence, Italy

Background: Pts with diabetes (D) have more often severe and complicated
coronary arteriosclerosis with high risk (HR) of acute myocardial infarction
(AMI) and cardiac death. We studied in-hospital and 1-year outcomes of HR
pts with AMI with or without D treated with reperfusion therapy (thrombolysis or
primary-PCI) or drug therapy.
Methods and results: 2227 HR-pts with ST-elevation AMI <12 h were re-
cruited at 17 centres with, and 30 without, feasibility of performing primary PCI
(classified at HR having >1 of the following characteristics: female >70 y,
diabetic >70 y, Killip class >1, SBP <100 mmHg and heart rate >100 b/m,
>4 leads with ST deviation, previous 0-wave AMI, contraindication to throm-
bolysis [10.2%]). 1795 pts (80.6%) had not D and 432 pts (19.4%) were dia-
betic: pts with D were more frequent females, older, presented more often with
a history of cardiovascular disease, bradi and tachi-arrythmias during hospi-
tal stay and heart failure at entry. Pts with D were less treated with reperfu-
sion therapy (74.3% vs 83.0%, p<0.0001) and with betablockers at discharge
(41.2% vs 49.5%, p<0.005).
One year mortality rate and
combined end-point (death +
reinfarction + heart failure +
angina) are reported in the
figure. When we adjusted the
1-year outcomes for all clini-
cal, haemodynamic variables
and therapy, D still remained
an independent prognostic
predictor (death OR 1.54
95%CI 1.13-2.09; combined
end-point OR 1.13 95%CI 0.89-1.43).
Conclusion: This study confirms, in a large unselected cohort of HR-pts with

AMI, that D is a significant independent predictor of poor prognosis. Neverth-
less, pts with D are often undertreated with aggressive mechanical or pharma-
cological therapy.

3251 Exercise and mortality among men with diabetes in the
Physicians' Health Study enrollment cohort

T.A. Gaziano 1 , V.Y. Bubes 2 , J.M. Gaziano 3 .'Brigham & Women's Hospital,
Cardiology, Boston, United States of America; 2Brigham & Women's Hospital,
Division of Preventative Medicine, Boston, United States of America; 3 VA
Hospital, Boston, United States of America

Purpose: Diabetics have at least a 2-3 fold increased risk in overall mortality
compared to non-diabetics. Vigorous exercise reduces risk of CVD by 20 to
50% in the general population. We therefore sought to examine the association
between exercise and mortality among diabetics.
Methods: The Physicians' Health Study (PHS) is a randomized, double-blind,
placebo controlled trial of low-dose aspirin and beta carotene in primary pre-
vention of CVD and cancer. We conducted a prospective cohort study of the
2838 U.S men from the enrollment cohort between the ages of 40-84 years
old in 1982 with reported diabetes and without history of MI, stroke or cancer.
Assessment of physical activity was estimated by self-reported frequency of
vigorous exercise enough to work up a sweat on the enrollment questionnaire.
We used Cox proportional hazards regression to analyze the data.
Results: There were 356 deaths over the 5.2 years of follow-up. We observed
an inverse linear relationship between frequency of exercise and total mortality.
With adjustment for age, smoking, alcohol intake, and history of angina and/or
transient ischemic attack, the relative risk of death from all causes for those
who exercised 1-3 times/month, 1 time/week, 2-4 times/week, > 5 times/week
compared to those who rarely or never exercised were 0.73 (95% confidence
interval [CI], 0.50 to 1.05), 0.66 (95% CI, 0.47 to 0.93), 0.57 (95% CI, 0.42
to 0.76), and 0.45(95% CI, 0.31 to 0.66) respectively. When we additionally
controlled for body mass index, history of hypertension and high cholesterol,
corresponding relative risks were 0.70 (95% CI, 0.47 to 1.05), 0.73 (95% CI,
0.51 to 1.03), 0.58 (95% CI, 0.43 to 0.79), and 0.49(95% CI, 0.33 to 0.73)
respectively. The P value for trend was <0.0001 in both multivariate models.
Conclusions: Exercise is associated with a significant reduction in overall mor-
tality among men with diabetes and no history of MI, stroke, or cancer. The as-
sociation is linear with increasing relative risk reduction through to the highest
exercise category. The effect persists when controlled for age, and other mor-
tality associated risk factors. The effect appears to be in part independent of
exercise's effect on BMI, hypertension and cholesterol.

3252 Predictors of outcome in diabetic patients after
successful percutaneous coronary interventions

C. Briguori 1 , F. Manganelli 2 , G. Condorelli 3 , A. Focaccio 1 , A.G. Malone 1 ,

B. Villari 1 , A. Colombo°, B. Ricciardelli 2 . t Naples, Italy, 2Clinica
Mediterranea, Cardiology, Naples, Italy; 3CNR, CEOS, Naples, Italy; 4 San
Raffaele Hospital, interventional Cardiology, Milan, Italy

Background: Diabetic patients have a worse outcome after percutaneous
coronary interventions (PCI). We sought whether long-term outcome of dia-
betic patients after successful PCI is influenced by: 1) vascular complications,
2) HbAlc levels, and 3) plasma cholesterol levels, at the time of revasculariza-
tion.
Methods: From January to July 2001, 150 consecutive diabetics underwent
successful PCI at our Institution. Differences in: a) clinical, angiographic and
procedural variables, b) HbAlc >7%, c) presence of retinopathy, d) creatinine,
microalbuminuria and cholesterol levels, were assessed in patients with (n= 40,
Group A) and without (n= 110, Group B) major cardiac events (MACE, i.e. my-
ocardial infarction, death, bypass surgery, re-PCI)at follow-up (10±4 months).
Results: The main angiographic and pro-
cedural characteristics were similar in the 2
groups. Stent was implanted in 84% of pa-
tients (82% in Group A and 85% in Group
B, p= 0.66). llb/Illa antagonists were used in
29.5% of patients (28% of Group A and 30%
of Group B (p= 0.79). Microalbuminuria >20
mg/24h occurred in 23% of patients in Group
A vs. 25% in Group B, p= 0.53). HbAlc >7%
(37.5% vs. 16%, p=0.007), retinopathy (50%
vs. 23%, p= 0.01), chronic renal insufficiency
(26% VS. 12%, P=0.033), and higher choles-
terol levels (total 208±51 vs. 183±39 mg/dl,
p= 0.005; LDL 124±38 vs. 102±33 mg/dl, p= 0.001) were more frequent in
Group A. By stepwise logistic regression analysis, predictors of MACE were
LDL (RR= 1.02; 95% CI= 1.01-1.04; p= 0.019; figure), HbAlc (RR= 4.45; 95%
CI= 1.33-10.26; p= 0.012), and chronic renal insufficiency (RR= 3.93; 95% CI=
1.16-13.32; p= 0.028).
Conclusions: The degree of metabolic (both lipidic and glycemic) control may
influence long-term outcome after successful PCI in diabetic patients.
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3253 Progesterone attenuates the beneficial effects of
hormone replacement therapy on large artery elasticity
in hypertensive postmenopausal women

K. Tzioumis, C. Tsioufis, I. Kallikazaros, D. Tousoulis, P. Zambaras,
C. Pitsavos, C. Stefanadis, P. Toutouzas. Hippokration, University of Athens,
Department of Cardiology, Melissia, Greece

Nowadays, based on the results of HERS study, the cardiovascular beneficial
effects of hormonal replacement therapy (HRT) on postmenopausal women are
in doubt. Whether there are differential effects of combined and uncombined
HRT on large artery stiffness, a well-recognized risk factor for cardiovascular
outcome, has not been well defined.
Methods: Towards this end, we studied aortic compliance in 56 post-
menopausal women (age 52±5 years, 3.4±1 years after menopause) with un-
treated, mild essential hypertension randomized to either conjugated estrogen
alone (n=20), estrogen plus medroxyprogesterone (n=20) or placebo (n=16).
Aortic elasticity was evaluated non-invasively on the basis of pulse wave veloc-
ity (PWV) measurements at baseline and at 12 weeks after treatment.
Results: in our women BMI was 27±4 Kgrtm 2 , office BP 146/93 mmHg, left
ventricular mass index (LVMI) 104±26 gr/m 2 , and plasma levels of total choles-
terol 230±21mg/d. The three groups were matched regarding age, time since
menopause, smoking status, office BP, BMI, LVMI and PWV values at baseline.
At 12 weeks of treatment, in the women receiving estrogen alone, aortic PWV
was significantly reduced (231±17 vs 209±15 cm/sec, p<0.005), while in the
women receiving combined HRT or placebo, PWV did not change (232±20 vs
228±18 and 233±14 vs 230±16 cm/sec, respectively, p=NS for both cases).
In all three groups, BP and heart rate values did not change significantly after
treatment. At baseline, aortic PWV had a positive correlation with womens' age
(r=0.32, p<0.05) and LVMI (r=0.29, p<0.05).
Conclusions: Long-term combined HRT is without beneficial effects on large
artery function in hypertensive postmenopausal women. These findings sup-
ports the view that progesterone may attenuate the beneficial effects of unop-
posed HRT.

3254 ETA receptors mediate vasoconstriction whereas ETB
receptors clear endothelin-1 in the splanchnic and
renal circulation of healthy men

F. Bohm', J. Pernow 1 , J. Lindstrom 2 , G. Ahlborg 2 . 'Karolinska Hospital,
Department of Cardiology, Stockholm, Sweden; 2Huddinge Hospital,
Department of Clinical Physiology, Stockholm, Sweden

Background: The study was undertaken to investigate the contribution of en-
dothelin (ET)A and ETB receptors to basal vascular tone and ET-1-induced
vasoconstriction in the renal and splanchnic vascular beds of healthy humans.
Methods: ET-1 (4 pmol x kg-1 x min-1 i.v.) was infused alone, in combination
with the selective ETA receptor antagonist BQ123 (5 nmol x kg-1 x min-1) or
the selective ETB receptor antagonist BQ788 (4 nmol x kg-1 x min-1) in six
healthy men. Renal and splanchnic blood flows were determined by pars-amino
hippuric acid and cardiogreen clearance, respectively.
Results: Administration of ET-1 evoked increase in arterial blood pressure and
renal as well as splancnic vascular resistance. BQ123 did not affect basal arte-
rial blood pressure, splanchnic or renal vascular resistance. However, BQ123
greatly reduced the increase in splanchnic and renal vascular resistance in-
duced by ET-1 (58±13 vs. 11±12%; P<0.05 and 36±6 vs. 12±3%; P<0.0001
respectively). BQ788 significantly increased basal splanchnic and renal vascu-
lar resistance (38±16%; P=0.01 and 21±5%; P<0.0001 respectively), and po-
tentiated the increase in renal vascular resistance in response to ET-1 (67±14
vs. 36±6%; P<0.01). Plasma levels of ET-1 increased significantly more in the
presence of ETB receptor blockade than under control conditions and in the
presence of ETA receptor blockade.
Conclusion: These findings suggest that ETA receptors playa more important
role in mediating vasoconstriction in the splanchnic and renal vasculature than
ETB receptors in healthy humans in vivo. The ETB receptor seems to exert a
clearance function which may modulate vascular tone by altering the plasma
concentration of ET-1.

3255 Intro-brachial Aldosterone does not acutely alter
forearm vascular resistance in healthy male volunteers

P. Gunaruwan', M. Schmitt, J. Taylor', L. Lee', A. Struthers 2 ,
M. Frenneaux 1 . 1 Wales Heart Research Institute, Cardiff; 2Ninewells Hospital/
School of Medicine, Clinical Pharmacology, Dundee, United Kingdom

Background: Systemic infusions of aldosterone cause an acute increase in
systemic vascular resistance (SVR) in healthy subjects. It is not clear whether
this is due to local vascular effects or is a consequence of the previously re-
ported effects on baroreflex function. We investigated the non-genomic short-
term effects of locally infused aldosterone on the forearm resistance bed.

Methods: We studied 9 healthy male volunteers (age 31±3.8) on an ad libi-
tum diet (24-hour urinary Na excretion 137.8±19.7mmol). Following a base-
line 0.9% saline infusion for 6 minutes, Aldosterone was administered into the
brachial artery at 0.5ml/min at doses of 20, 100, and 200ng/ml incrementally
for 10 minutes each. At baseline and at the end of each infusion, forearm blood
flow (FBF) was measured simultaneously using strain gauge plethysmography,
in both the infused and the non-infused contralateral arms. Arterial blood pres-
sure was continuously recorded using finger photo-plethysmography. Forearm
Vascular Resistance (FVR) was calculated from the flow-pressure data. Venous
effluent blood from both arms was analysed for plasma levels of aldosterone
at baseline and at the end of each infusion. Changes in forearm blood flow
and forearm vascular resistance in the infused arm were corrected for those
occurring in the non-infused arm.
Results: Plasma aldosterone levels increased in a dose dependent fashion in
venous blood of the infused arm (from 113.3pg/ml at baseline to 1230.6pg/ml
at peak infusion rate, p<0.001) but did not change in the non-infused arm. In
the infused arm Aldosterone had no effect on absolute FBF (2.62mis/100ml
forearm volume at peak infusion Vs 2.68m1s/100ml forearm volume at baseline
p=NS) or absolute FVR (32mmHg/ml per 100ml forearm volume at peak infu-
sion Vs 30mmHg/ml per 100ml forearm volume at baseline p=NS). Corrected
for changes in the control arm, FBF increased by 4.i% (p=NS) and FVR by
4.3%(p=NS) at peak infusion.
Conclusions: Local intra-arterial infusion of aldosterone, sufficient to raise
plasma levels to those seen in severe congestive cardiac failure had no acute,
non-genomic effect in the forearm resistance bed in healthy male volunteers.

3256 An ultrasound-based method for determining
pulse-wave velocity in the carotid artery

S.I. Rabben 1 , N. Stergiopulos 2 , L.R. Hellevik 3 , O.A. Smiseth 1 , S. Slerdahl 4 ,

S. Urheim 1 , B. Angelsen 4 . 'Rikshospitalet University Hospital, Institute for
Surgical Research, Oslo, Norway; 2EPFL, Lab Hemodyn Cardiovasc Tech,
Lausanne, Switzerland; 3NTNU, MTF/Division of Applied Mechanics,
Trondheim, Norway, 4 NTNU, IFBT Trondheim, Norway

Background: The pulse wave velocity (PWV) is related to arterial stiffness and
determines the timing of the reflected wave. It can be estimated from arte-
rial cross-sectional area and brachial pulse pressure by the Bramwell-Hill (BH)
method. The aim of this study was to present and evaluate a non-invasive al-
ternative to the BH method.
Method: It can be shown from wave propagation theory that PWV equals the
ratio between arterial flow and cross-sectional area during reflection-free pe-
riods of the cardiac cycle. PWV can therefore be estimated as the slope of
the straight portion of the area-flow (AQ) loop (Fig. 1, left panel, thick line). In
two anaesthetized dogs and 21 human subjects (age 23-74) we measured the
carotid flow and cross-sectional area non-invasively by ultrasound (Fig. 1, right
panel).
Results: As predicted by the pressure dependency of arterial stiffness, the
estimated PWV decreased when the aortic pressure was lowered in the two
dogs. In the human subjects, the AQ and BH estimates were correlated (r =
0.44, p < 0.05). The difference was -0.14 ± 1.12 m/s (mean ± SD). When the
human subjects were divided into three age groups (<35 years, 35-55 years
and >55 years), both methods gave group means that increased with age (AQ:
5.62, 5.85, and 6.52 m/s, respectively. BH: 5.29, 6.29 and 6.86 m/s, respec-
tively). For the BH method, the youngest group was significantly different from
the middle and oldest age groups (p < 0.05). For the AQ method, the groups
of the youngest and oldest tended to be different (p = 0.13).

Fig 1: Area (solid) and flow (dashed).

Conclusion: We derived a new method for estimating PWV that can be based
solely on ultrasound measurements of cross-sectional area and flow. Hence,
the use of brachial pulse pressures is avoided.
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3257 Endothelial dysfunction and coronary vasospasm in
essential hypertensives with normal coronary arteries

M. Gallopin 1 , I. Simonetti 2 , D. Neglia 3 , A. L'Abbate 3 , M. Marzilli 1 . 1 Siena,
Italy'. 2Florence, Italy; 3CNR Institute of Clinical Physiology, Pisa, Italy

Background: The possible relationship between coronary endothelial dysfunc-
tion and susceptibility to coronary vasospasm has not been investigated in pa-
tients with essential hypertension (EH).
Methods: To this purpose we studied 24 EH patients (mean age with 57±8 yrs,
10 males, mean pressure 109±15 mmHg) with angiographically normal coro-
nary arteries. Coronary flow velocity was continuously measured by Doppler
catheter in the proximal LAD together with coronary pressure from the guid-
ing catheter. After baseline measurements (Bas), the protocol included acetyl-
choline (Ach) (15 mcg/min and 45 mcg/min)and adenosine (Ado) (1mg/min) in-
fusions. Quantitative coronary angiography was scheduled at the end of each
step. Coronary Flow (CF) was calculated as coronary flow velocity times coro-
nary cross sectional area.
Results: In all patients Ado infusion could be performed, while only 18 pa-
tients completed the Ach protocol. In 6 patients transient coronary vasospasm
occurred during the second Ach infusion, associated with chest pain in all
and ST segment elevation in 4. In these patients CF measured at the end
of the first Ach infusion was used for further analysis. CF changes during Ach
were heterogeneous in the whole population. According to the median value
of max % CF increase during Ach, patients were divided into two groups,
with higher (Group 1) or lower (group 2) CF response, respectively. The %
CF change (mean±SE) was higher in Group 1 than in Group 2 either during
Ach 15 mcg/min (42.8±16.2 vs minus 14.1±12.3, p<0.05) or Ach 45 mcg/min
(138.6±37.7 vs 0.6±6.9, p<0.01). By contrast, the % CF increase during Ado
was not different between the two groups (239±31.9 vs 166±25.8, ns). Spasm
occurred in 1/12 pts of Group 1 and in 5/12 pts of Group 2.
Conclusions: In pts with essential hypertension coronary flow response to
acetylcholine is heterogeneous and not related to adenosine dependent va-
sodilating capability. A blunted response to acetylcholine is associated with
higher likelihood of coronary vasospasm. These data suggest that coronary
endothelial dysfunction is associated with increased vasomotor reactivity in hy-
pertension.

3258 Soluble CD14 influences aortic stiffness but not
brachial blood pressure in a population-based study

J. Amar', J.B. Ruidavets 2 , C. Bal dit Sollier 3 , V. Bongard 2 , H. Boccalon°,
B. Chamontin' , L. Drouet 3 , J. Ferrieres 2 . ' CHU Purpan, Medecine Interne et
HTA, Toulouse, France; 21NSERM U558, Department of Epidemiology,
Toulouse, France; 3Lariboisiere Hospital, Haematology Laboratory, Paris,
France; 4 Ranguell Hospital, Department of Angiology, Toulouse, France

Objectives: Soluble CD14 (sCD14), an effective mediator for the activation
of monocytes by bacterial endotoxin is involved in the release of substances
able to modify the characteristics of the arterial wall. Also, in endotoxin-injected
spontaneous hypertensive rats, the duration of delayed hypotensive phase was
lower than in WKY rats: this is associated with an attenuated inflammatory
response. The aim of the study was to investigate in humans the role of sCD14
on brachial blood pressure (BP) and on aortic stiffness.
Population and methods: A population sample of 905 healthy subjects aged
35-64 years randomly selected from the electoral rolls were recruited between
1995 and 1997 by the Toulouse MONICA centre. After fasting, blood sample
was drawn and a questionnaire was administered. Heart rate, BP and carotid
femoral pulse wave velocity (PWV) were successively measured in supine
position. Carotid-femoral PWV was measured using a semi-automatic device
(Complior). Common carotid intima media thickness (IMT) and the presence
of plaques were assessed by ultrasonography. sCD14 was measured using an
immuno enzymatic method (IBL, GmbH, Hamburg, Germany).
Results: In bivariate analysis, PWV, IMT, the presence of plaques and sys-
tolic BP (SBP) were positively associated with sCD14 (p<0.01) whereas no
significant relationship was observed between sCD14 and diastolic BP. After
adjustment for age and sex, no significant relationship remained between IMT,
the presence of plaques, SBP and sCD14. A significant and positive relation-
ship (p<0.05) was observed between PWV and sCD14 after adjustment for
age, sex, heart rate, SBP and insulinemia.
Conclusion: This cross-sectional population-based study yields first evidence
that sCD14 strongly influences aortic stiffness independently of age, BP and
atherosclerosis.

NEW ASPECTS OF NEUROHORMONAL REGULATION IN
HYPERTENSION

3259 Atrial muscarinic M2 receptor down -regulation by
Insulin in adult rat atrial cardiomyocytes: a link
between obesity and hypertension?

A. Pathak 1 , M. Galinier 2 , F. Smih', P. Philip-Couderc 1 , S. Buys',
P. Verwaerde' , P. Rouet' , J.M. Senard' . 'Faculte de Medecine, Department
of Pharmacology, Toulouse, France; ZFederation des Services de Cardiologie,
Cardiology, Toulouse, France

Introduction: Mechanisms leading to hypertension in patient with hyperinsulin-
ism (i.e. diabetes or obesity) remain to be defined. In an experimental model
of obesity-related hypertension and hyperinsulinism (high-fat diet in dogs) we
previously reported a decreased density of M2- cholinoceptors (M2-R) in right
atrium. We sought to assess, in vitro, the influence of insulin (I), on M2 mus-
carinic receptivity in isolated atrial cardiomyocytes issued from adult rat(AC).
Methods: AC were isolated and cultured in the presence or in absence of in-
creasing concentrations of insulin (10 .12 to 10-6 M) for 24 hours. Ligand binding
assay using [3H]N-methylscopolamine (a non-specific M2-R antagonist) on in-
tact cells was performed to determine M2-R number and Kd. The expression
level of mRNA encoding M2 receptors in controls and treated cells was mea-
sured using semi-quantitative RT-PCR analysis using mRNA encoding GAPDH
as an internal control.
Results: Insulin induced a dose- and time-dependent down-regulation of M2R.
The density of M2-R decreased from 286±45 fmoles/105 cells to 178±32
fmoles/105 cells (p<0.005) without any modification of Kd. In the same way,
insulin induced a dose-dependent decrease of the ratio M2/GAPDH. These
transcriptional modifications are time- and concentration-dependent and were
detected after 24 hours of incubation. The ability of carbachol to inhibit the in-
crease in cAMP production induced by forskolin was not modified by incubation
of cells in the presence of insuline (10-6M).
Conclusion: These data suggest a role of insulin on atrial M2-R expression.
This regulation might be explained by a genic effect involving a Mitogen Ac-
tivated Protein kinase pathway (data not shown). Our results provide insight
about the effect of insulin on the heart and the possible role of this hormon
in the genesis of hypertension and arrhythmias (i.e. decreased heart rate vari-
ability thus increased risk of sudden) in patient with hyperinsulinism(diabetes
or obesity).

3260 Validation of a novel technique to eliminate breathing
influence from basic RR interval signals

B. Drieghe', M. De Buyzere', D. Duprez', J.P. Martens 2 , T. Gillebert'.
'Ghent University Hospital, Cardiovascular Diseases, Ghent, Belgium; 2Ghent
University, ELIS, Ghent, Belgium

Introduction: Power spectral analysis of RR interval variability is an estab-
lished technique to investigate the autonomic nervous system. However, power
spectra are strongly influenced by respiratory patterns. Until recently, only
mathematical adjustments for this confounding factor could be made. We hy-
pothesised that when using frequency-filtering techniques from speech tech-
nology, basic RR interval signals can reliably be filtered from respiratory influ-
ences.
Methods: In 26 healthy drug-naive subjects (mean age 40 ± 11 y, 13 M/13F,
age matched), 5-min recordings of RR interval were made in the supine po-
sition. Two 'baseline' recordings were obtained after 30 min of supine rest as
well as two during metronomic breathing (slow, 6/min and fast, 15/min) to serve
as quality control. RR interval was computed from peripheral continuous ECG
leads while breathing pattern was concomitantly assessed using a nasal ther-
mistor. Recordings were separated by a 5 minute rest.
Results: Power spectral indices (auto-regressive method) had a Gaussian dis-
tribution and are given in normalised units (NU). Low (LF, —0.1 Hz) and high
(HF, —0.25 Hz) frequency components in the basic signals were 0.41 ± 0.12
NU (mean ± SD) and 0.59 ± 0.12 NU respectively, resulting in a ratio of
0.763 ± 0.370. After correcting the basic signals from respiratory influence,
this yielded LF and HF of both 0.50 ± 0.09 NU and a ratio of 1.043 ± 0.334 (all
p<0.001). During slow metronomic breathing, we observed a LF peak of 0.64
± 0.05 NU and a HF peak of 0.36 ± 0.05 NU, resulting in a ratio of 1.836 ±
0.333. After adjustment, we obtained LF and HF peaks of both 0.50 ± 0.07 NU
with a ratio of 1.033 ± 0.284 (p < 0.001). During fast metronomic breathing, LF
and HF peaks were respectively 0.33 ± 0.13 NU and 0.67 ± 0.13 NU, which
yields a ratio of 0.551 ± 0.326. Adjustment for breathing transformed both LF
and HF to 0.50 ± 0.08 NU, resulting in a ratio of 1.027 ± 0.301 (p < 0.001).
There was no statistically significant difference between the adjusted values of
the baseline and the metronomic breathing spectral indices.
Conclusion: Basic RR-interval signals can be reliably filtered from confounding
respiratory influences.
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3261 Association of 01-adrenergic receptor polymorphism
with blood pressure and left ventricular mass in a
population study

M. Castellano, F. Rossi, M. Giacchb, C. Perani, F. Rivadossi, M.L. Muiesan,
M. Beschi, E. Agabiti Rosei. University of Brescia, Dip. Scienze Mediche e
Chirurgiche, Brescia, Italy

An arginine (Arg) to glicine (Gly) substitution at aminoacid position 389 of
betas-adrenergic receptor is characterized by higher levels of basal and iso-
proterenol stimulated adenylyl cyclase activity in cell cultures. In addition, pre-
liminary data from a case-control study suggest that individuals homozygous
for the Arg389 allele are at increased risk to develop hypertension.
To examine the effect of the bi-AR Arg/Gly389 polymorphism on blood pres-
sure and cardiac structure and function in a sample of general population.
Five-hundred and sixty subjects (aged 35 to 64) were enrolled in the study.
They were randomly selected from the electoral rolls of a small town of ap-
proximately 8.000. Clinic and 24-hour ambulatory blood pressure (ABPM), as
well as indexes of left ventricular (LV) structure and function (echocardiogra-
phy) were obtained in each subject. Betal-AR Arg/Gly389 polymorphism was
characterized by PCR-restriction typing.
Blood pressure was significantly higher in Arg389 homozygotes both at clinic
and 24-hours measurements. Differences were similar for systolic and diastolic
blood pressure and for day-time and night-time measurements. The relative
risk of hypertension for Arg389 homozygotes was 1.26 (1.03-1.55, Cl 95%).
Heart rate differences were not statistically significant. Interventricular septum
and posterior wall thickness, as well as calculated LV mass were higher in
Arg/Arg389 individuals. Echocardiographic indexes of LV systolic and diastolic
function (ejection fraction, fractional shortening, Ev/Av) did not differ signifi-
cantly between genotypes.

Arg/Arg389 Arg/Gly389 + Gly/Gly389 ANOVA
(n=279) 	 (n=281)

Clinic SBP/DBP, mmHg 137.3/84.4 133.2/82.6 p = 0.006/
±1.15/0.60 ±0.95/0.56 p = 0.027

ABPM SBP/DBP, mmHg 122.9178 121.0/76.5 p = 0.057/
± 0.70/0.49 ±0.71/0.51 p = 0.044

Left ventricular mass index, g/m 2 90.5±1.76 84.8±1.51 p = 0.014
SBP Adjusted LVMI 89.3±1.60 84.8±1.59 p = 0.049

Homozygosis for betal-AR Arg389 allele is associated to slightly but signifi-
cantly higher blood pressure and to increased risk of hypertension. Arg389 is
also associated to increased LV mass and this relationship seems not only at-
tributable to blood pressure differences but possibly also to increased cardiac
adrenergic stimulation.

3262 Transforming growth factor-betas levels in
hypertensive patients: association with body mass
index and leptin

C. Di Febbo 1 , E. Vitacolonna 2 , G. Baccante 2 , A. Angelini 2 , F. Febo 2 , M. Di
Nisio 2 , F. Cuccurullo 2 , E. Porreca 2. 'University of Chieti, Internal medicine,
Chieti, Italy; 2Policlinico "SS.Annunziata", Internal Medicine, CHIETI, Italy

Transforming Growth Factor-bl (TGF-bl) is a multifunctional growth fac-
tor/cytokine that has been suggested to be overexpressed in hypertension. A
relationship between obesity and hypertension is well known, and leptin, an
adipocyte-specific ob gene product, has been shown to play a role in obesity-
related hypertension. Since previous in vitro studies demonstrated a biological
interaction between leptin and TGF-bl, the aim of this study was to evaluate
a possible in vivo association between TGF-bl, body mass index (BMI) and
leptin circulating levels in hypertensive subjects.
The study was conducted in 29 consecutive normal weight, 29 overweight and
46 obese hypertensive patients. To study the effect of weight loss, twenty of
the hypertensive obese patients (11 women, 9 men, BMI 35.6±6, mean age
37±13 y) were fed a diet providing 1300kcal/day. Metabolic, anthropometric
and biochemical parameters were evaluated at the baseline and after weight
loss. Plasma TGF-bl and leptin levels were measured by using a specific
ELISA in accordance with the manufacturer's instructions. Peripheral blood
mononuclear cells of healthy subjects were separated by Ficoll-Hypaque gra-
dient and seeded into Petri dishes. Adherent monocytes were incubated for
24-hours in serum-free conditions and in the presence of human recombinant
leptin (0.1-5nM). Then TGF-bl mRNA expression from these cells was evalu-
ated by Northern blot analysis.
TGF-bl was significantly elevated in 46 hypertensive obese patients as com-
pared with TGF-bl levels of 29 hypertensive patients with normal BMI (8.6±3
ng/ml vs 4.4±2 ng/ml, P<0.001). TGF-bl circulating levels were strongly asso-
ciated with BMI and leptin levels in an univariate analysis (r=0.59, P<0.0001;
r=0.62, P<0.0001, respectively) and these associations were still present af-
ter stepwise multivariate analysis.The results of a 12-week calories-restricted
diet produced a weight loss of 10% and a parallel decrease in TGF-bl (from
8.9±3 ng/ml to 5.3±2.8 ng/ml; P<0.01) and leptin levels (from 30±24 ng/ml
to 17±14 ng/ml, P<0.05). In vitro experiments showed that leptin is able to
induce a dose-dependent increase in TGF-bl production (from 1.6±0.3 ng/ml
to 3.6±0.7 ng/ml) and mRNA expression (about 2.5 fold increase)in human
peripheral monocyte cultures.
Our data indicate that TGF-b1 levels are positively associated with BMI and
leptin levels in hypertensive patients and suggest that adipose tissue may be
an important determinant of TGF-bl levels possibly by a leptin-dependent path-
way.

3263 The effect of 170-oestradiol on markers of vascular
inflammation in postmenopausal women: a
randomized, controlled trial

S. Stork 1 , C. von Schacky 2 , P. Angerer 3 . ' Julius Maximilians Univ. Wurzburg,
Cardiology, Wurzburg, Germany; 2Klinikum der Univ. Munchen- Innenstadt,
Cardiology, Munchen, Germany; 3Klinikum der Univ. Munchen- lnnenstadt,
Institut f. Arbeits- u. Umweltmedizin, Munchen, Germany

Background: Intervention trials in postmenopausal women with coronary
artery disease have failed to demelnstrate beneficial effects of hormone re-
placement therapy (HRT) on the course of disease, potentially due to proin-
flammatory effects of conjugated equine estrogens (CEE). Novel hormone for-
mulations might exhibit a more favourable balance between cardiovascular risk
and benefit.
Subjects and Methods: We characterized the effects of 48 weeks of treatment
with 2 17beta-estradiol based HRT regimens on nonspecific (high sensitivity
C-reactive protein [CRP], blood sedimentation rate [BSR], fibrinogen) and spe-
cific (cell adhesion molecules: ICAM-1, VCAM-1, E-selectin) markers of inflam-
mation. Healthy postmenopausal women with subclinical atherosclerosis (i.e.,
increased carotid artery intima-media thickness of >1mm) randomly received
either no HRT (n=73), or 1 mg 17beta-estradiol daily plus 25 mg gestodene
for the last 12 days of each 28 day cycle (=standard dose progestin; n=65), or
gestodene added each third cycle only (=low dose progestin; n=65). CRP was
assessed by high-sensitivity assay.
Results: Groups were comparable regarding all baseline characteristics. No
effect of either HRT regimen was observed on CRP levels, leukocyte count
and neutrophils. Both HRT regimens reduced levels of ICAM-1 (-9%), VCAM-
1 (-9%), E-selectin (-11%), fibrinogen (-12%), BSR (-5%), FSH (-44%) (all
p<0.001). A modest effect on total (-6%; p=0.003) and LDL cholesterol (-7%;
p=0.001)was seen. Subgroups of smokers and subjects on antihypertensive
or lipid lowering medication showed effects comparable to the whole cohort.
Effects of low and standard dose progestin were not different.
Conclusion: Our data indicate that HRT based on 17beta-estradiol favourably
influences markers of vascular inflammation without a concomitant rise in hs-
CRP. This finding adds new data to the ongoing discussion of the risks and
benefits of HRT.
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3264 Role of AT1 receptors and calcium influx in enhancing
oxidative stress in hypertension

V. Sanguigni 1 , P. Pignatelli 2 , G. Germani 3 , L. Lentil, F. De Vito', R. Lauro 4

F. Violi 3 . ' University of Rome Tor Vergata, Internal Medicine, Rome, Italy;
ZUniversity of Rome La Sapienza, Experimental Medicine, Rome, Italy;
3 University of Rome La Sapienza, Internal Medicine, Rome, Italy; 4 University
of Roma Tor Vergata, Internal Medcine, Rome, Italy

Background: Recent studies provided experimental evidence that hyperten-
sion induces atherogenesis through enhanced oxidative stress and that angio-
tensin converting enzyme (ACE) system activation may play a pivotal role. AT1
receptors have been shown in vitro to enhance formation of superoxide anion
(02-). It has never been studied if this occurs also in human hypertension.
Methods: Forty-four hypertensive patients were randomly allocated to a treat-
ment with ibesartan, an inhibitor of AT1 receptors, and life-style modification
only. In each patients platelet platelet 02- production by chemiluminescience
of lucigenin was studied before and after 4 weeks of treatment. Fourty healthy
subjects matched for sex and age were also studied as control. To further anal-
yse 02- production we performed an in vitro study using dihydroetidium as
probe in a cytofluorimetric assay. The role of calcium in inducing angioten-
sin II mediated 02- production was analysed. Platelet suspension was added
with dihydrothidium (160 µmot/L) and 50 RH calcium, incubated with or with-
out irbesartan (1-3-10 nM 30 min 37C°), and stimulated with angiotensin 11 (2
µM).Calcium influx measurement was performed using the fluorescent indica-
tor dye Fura-2 and the calcium surrogare Mn2+.
Results: Compared to healthy subjects, hypertensive patients had higher
platelet production of 02- (2,68±0,57 vs 0,85±0,22) (p<0.001); there was not
correlation between blood pressure and platelet 02- production. After treat-
ment no changes of platelet 02- formation was observed in patients allo-
cated to life-style modification; conversely in patients treated with ibesartan was
demonstrated a significant decrease of platelet 02- production (2,69±0,63 vs
1,73±0,41) (p<0,002), that, however, was not correlated with blood pressure
lowering. Platelet 02- production upon stimulation with angiotensin 11 (2 µM) in
presence of calcium (50 p.M) was 7.0+0.6. Irbesartan (1-3-10 nM) inhibited in
a dose dependent manner the angiotensin II mediated 02- production (22%,
53% and 72% respectively, p<0.005). Angiotensin 11 (2 µM) induced calcium in-
flux (80%). Irbesartan (1-3-10 nM) inhibited of 48%, 70% and 85% respectively
the angiotensin II induced 02- production (p<0.001).
Conclusion: Patients with hypertension has enhanced formation of 02-, that
is mediated by AT1 receptor upregulation.In vitro study demonstrated that AGII
facilitates the influx of calcium into platelets and underscored the role of AT1
in eliciting such effect.This finding provides new insight to understanding the
proatherogenetic activity of ACE system in humans.

LEFT VENTRICULAR REMODELLING AFTER
MYOCARDIAL INFARCTION

3265 Prolonged activation of P38 MAPK following acute
myocardial infarction; significance for myocardial
remodelling

M.G. Berova', T.M. Behr', S.S. Nerurkar 2 , C. Maniscalco 2 , R.N. Willette 2 ,

C.E. Angermann 1 . 'Med. Poliklinik, Cardiology, Wuerzburg, Germany;
2GlaxoSmithKline, Cardiovascular Department, Philadelphia, United States of
America

Background: P38 MAPK is an important mediator for the signal transduction
of major neurohumoral, inflammatory and mechanical stimuli relevant for the
remodelling process following acute myocardial infarction (AMI). In vitro ex-
periments have shown an activation of p38 mitogen activated protein kinase
(MAPK) in states of acute ischemia and a role of this kinase in cardiomyocyte
hypertrophy. So far, extent and time course of p38 MAPK activation have not
been investigated in an in vivo model of myocardial infarction.
Methods: Left coronary artery ligation was performed in adult male Lewis rats.
Sham operated animals served as controls. The AMI size was assessed in vivo
by echocardiography and by visual inspection at organ harvesting. P38 MAPK
activity in the left ventricular myocardium was detected by a non-radioactive
MAP Kinase Assay and by Western Blot at 15 minutes, 1, 4 and 24 hours, 1,
3 and 6 weeks following AMI. Left ventricular expression of atrial natriuretic
peptide (ANP) was measured by an ELISA technique, as ANP-expression is
considered an established parameter of myocardial remodeling. At each time
interval post AMI a minimum of 10 animals was sacrificed (4 sham-operated, 6
AMI).
Results: Compared with the sham operated hearts, P38 MAPK activation was
found increased in AMI hearts at all time intervals. Two peaks of p38 MAPK ac-
tivation were detected at 4 hours and at 1 week following AMI. At all time inter-
vals post AMI higher p38 MAPK activity values were found in medium sized and
large AMIs than in small ones. Expression of ANP was not detected in sham-
operated, but in AMI hearts and was more pronounced in medium sized and
large AMIs. However, the extent of p38 MAPK activation and the LV-expression
of ANP did not closely correlate.

Conclusion: Investigating the first 6 weeks post AMI this study to our knowl-
edge shows for the first time a long-term activation of p38 MAPK in vivo. The
relationship between p38 MAPK activation and ANP expression with infarct size
suggests a potential role of p38 MAPK in the remodeling following AMI.

3266 Up-regulation of CTGF following myocardial infarction
in the rat and correlation with all (I) procollagen and
TGF01 gene expression

A. Tzanidis, Y. Jun, S. Lim, H. Krum. Monash University Medical School,
Medicine, Prahran, Australia

Background: One of the major mechanisms associated with adverse cardiac
remodeling post-myocardial infarction (MI) is the pathological deposition of ex-
tracellular matrix material (fibrosis). Neurohormonal (NH) peptides e.g. angio-
tensin II (Angll) and endothelin (ET-1) have been implicated in this process, at
least in part via down-stream activation of the profibrogenic peptide, transform-
ing growth factor beta 1 (TGFb1). Connective tissue growth factor (CTGF) may
be the final common mediator of fibrosis and in vitro data suggests that TGFb1
is a potent stimulus of CTGF. However, it remains uncertain whether similar in-
teractions play a role in fibrotic processes in vivo. Therefore, the purpose of this
study was to determine whether CTGF expression post-MI (i) is associated with
parallel changes to collagen expression and (ii) whether this may be mediated
via upstream TGFb1 expression.
Methods: Female Sprague Dawley rats underwent permanent ligation of the
LAD to induce MI. Following confirmation of moderate-sized infarcts by ECG
24 hours post-MI, animals were randomised to 1-week treatment with either an
Angll receptor antagonist (valsartan; ATRA, n=8), an ET-1 receptor antagonist
(bosentan; ETRA, n=7) or combined treatment (AT/ETRA, n=8). Control ani-
mals received vehicle (n=8). Sham animals (n=8) underwent operation without
ligation. Whole heart was harvested for total RNA extraction and Northern blot
analysis of CTGF, TGFb1 and al(I) procollagen mRNA transcripts.
Results: CTGF gene expression was increased by 137±28% in untreated
MI animals compared to sham controls. Similarly, MI resulted in a 167±22%
increase in TGFb1 (P<0.01) and a 862±22% increase in alpha (a)1(I) pro-
collagen mRNA transcripts (P<0.001) compared to sham. NH blockade with
ATRA, ETRA or AT/ETRA attenuated the increase in CTGF gene expression by
21±4%, 18±1% and 14±2% compared to vehicle post-MI. Importantly, there
was a strong positive correlation observed between CTGF and all (I) procolla-
gen gene expression (r=0.84; P<0.001) amongst MI animals across all treat-
ment groups. Furthermore, CTGF message correlated with TGFb1 mRNA tran-
scripts (r=0.76; P<0.001). Conclusions: These data demonstrate a strong as-
sociation between CTGF and (i) al(I) procollagen message, supporting an im-
portant role for CTGF in mediating pathological fibrosis post-MI, and (ii) TGFb1
gene expression, suggesting that CTGF is regulated, at least in part, by en-
dogenous activation of TGFb1 within the injured myocardium.
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3267 Plasma BNP versus clinical, echo and angiographic
variables for predicting early left ventricular
remodelling and death after reperfused acute
myocardial infarction and left ventricular dysfunction

G. Cerisano 1 , L. Bolognese', P.D. Pucci 1 , A. Migliorini 1 , R. Valenti ,
M. Tommasi 2 , S. Raspanti 2 , D. Antoniucci'. 1 Careggi Hospital, Division of
Cardiology, Florence, Italy,. 2Dep. Clinical Physiopathology, Nuclear Medicine
Unit, Florence, Italy

Background: Plasma brain natriuretic peptide (BNP) is an independent pre-
dictor of long-term LV remodeling and survival in thrombolized AMI patients
(pts). However, information on prognostic role of BNP as compared to well
established clinical, echo and angiographic prognostic predictors in pts with
reperfused AMI and LV dysfunction are still missing. OBJECTIVE: To assess
whether BNP measured at 1 and 3 days can independently predict 30-day LV
remodeling and cardiac death after a first AMI and LV dysfunction successfully
treated with primary PTCA. METHODS: In 31 pts with first AMI and LV dys-
function (ejection fraction =EF <40%), venous blood samples for analysis of
BNP were obtained on day 1 (about 16 hours after admission), and on day 3
after AMI. All pts underwent 2-D echo examination within 24 hours of admis-
sion and at 3 day to assess both systolic and diastolic LV function. Repeat 2-D
echo examination, and coronary angiography were obtained at 30 days after
the index infarction. An increase in end-diastolic volume index (EDVI) > 20%
from baseline to 1-month was defined LV remodeling. RESULTS: Pts were di-
vided in 2 groups according to the 75th percentile concentration of BNP (251
pg/ml), (Group 1: high BNP, n=11; Group 2: low BNP; n=20). Pts of Group 1
had significantly greater baseline end-diastolic and end-systolic volumes (72
± 17 ml vs 56 ± 12 ml, p = 0.005 and 50 ± 9 ml vs 32 ± 9 ml, p < 0.0001,
respectively), and lower LVEF (30 ± 7% vs 42 ± 6%; p < 0.0001) and Doppler-
derived mitral deceleration time (DT: 147 ± 42 msec. vs 183 ± 42 msec; p
= 0.03) than pts of Group 2. No other significant differences between the two
groups were found regarding demographic, clinical and echo variables. Patency
and restenosis rate at 1 month were similar in the two groups. At 1 month, 4 pts
(13%) died, and LV remodeling occurred in 9 (33%) of 29 survived pts. All four
deaths occurred in Group 1; the prevalence of LV remodeling (75% vs 25%;
p = 0.03) was significantly greater in Group 1 than in Group 2. However, only
BNP measured at day 3 was significantly related to 1-month LV remodeling and
survival. Moreover, by logistic regression analysis of clinical, non-invasive and
angiographic variables, only DT, but not BNP, was an independent predictor of
LV remodeling and survival (p = 0.04). CONCLUSION: In pts with reperfused
AMI and LV dysfunction plasma BNP at day 3, but not at day 1, is related to
30-day LV remodeling and survival. However, BNP does not provide any incre-
mental prognostic information when compared to other simple echo prognostic
indicators, such as Doppler DT.

3268 Correlation of plasma MMP-2 and MMP-9 with N-BNP
and with left ventricular function and volumes after
acute myocardial infarction

I.B. Squire', M. Thompson 2 , I. Loftus 2 , L.L. Ng', J. Evans 2 . 1 Universityof
Leicester, Medicine & Therapeutics, Leicester, United Kingdom; 2Leicester
Royal Infirmary, Vascular Surgery, Leicester, United Kingdom

Following acute MI (AMI), plasma levels of N terminal pro BNP (NT) relate in-
versely to LV function and prognosis. Matrix metalloproteinases (MMP) may
play a role in LV remodelling after MI and heart failure (HF). We investigated
profiles of plasma MMP2 and MMP9 after MI and relationship with plasma
NBNP and echo-cardiographic measures of LV dysfunction. Plasma NT and
MMP levels were measured on each day 1-5 in 60 patients (45 male,mean
age 64, range 36-87) after acute MI (39 anterior, 21 inferior). Echo studies for
assessment of LV end systolic (ESV), end diastolic (EDV) volume and wall mo-
tion index (WMI) were performed during admission (ESV1,EDV1,WMI1) and
at 6 weeks (ESV2,EDV2,WMI2; n=52). WMI1 (median=1.2) and WMI2 (1.5)
correlated (p<0.0005). NT was elevated (Anterior median 1384 fmol/ml; Infe-
rior 554 fmol/ml) and correlated with WMI1 (day 3 NT; r= -0.57,p<0.0005) and
WMI2 (day 3 r=-0.37,p=0.04). MMP2 increased from day 1 (median 417,range
257-1800 ng/ml)- day 5 (501,310-2130) and on days 1-3 was higher in inferior
compared to anterior MI (p<0.05). Plasma MMP9 showed a biphasic response,
most prominent in anterior MI, with nadir on day 2 (median 4.55, range 0-111
ng/ml)and peak on day 4 (8.5, 0-641)(p=0.06).
Plasma NT correlated strongly with MMP9 after anterior (day4 MMP9 r=0.6,
p=0.001; peak MMP9 r=0.57, p<0.001) but not inferior MI. There was border-
line correlation of NT with MMP2 on days 3 (r=0.3, p=0.08) and 4 (r=0.37,
p=0.054) after anterior MI.
For anterior MI, MMP9 correlated with EDV1 (r=0.72, p=0.004), ESV1(r=0.71,
p= 0.005),and ESV2 (r=0.47,p=0.05).MMP2 correlated negatively with EDV1
(r = -0.64), ESV1 (r = -0.57), EDV2 (r = -0.56), ESV2 (r = -0.55)(AII p<0.05).
MMP9 but not MMP2 correlated with WMI1 (r=-0.70, p<0.0005). For inferior
MI, there was borderline correlation of MMP2 and WMI1 and WMI2 (r=-0.4,
p=0.07). Peak CK did not correlate with NT, MMP2 or MMP9.
Conclusion: After AMI,particularly anterior,there is a strong correlation be-
tween plasma MMP9 and NT. MMP9 correlates positively with LV volumes dur-

ing, and 6 weeks after, admission. In contrast MMP2 correlates strongly but
negatively with these parameters. Plasma MMP9 also correlates with LV func-
tion as assessed by WMI.This is the first evidence of differential relationship of
plasma levels of individual MMPs with LV function and remodelling after AMI.
Differential responses of MMPs may play a role in remodelling after AMI. Se-
lective inhibition of MMPs may represent a therapeutic target in patients at risk
of ventricular remodelling after AMI.

3269 Activated TGF-01-TAK1-p38MAPK pathway in spared
myocardium and its relation to ventricular remodelling
after myocardial infarction in rats

Y. Takimoto, T. Aoyama, Y. Yui. Kyoto University Hospital, Cardiovascular
Medcine, Kyoto, Japan

Background: It has been reported that TGF-betal alters myocardial gene ex-
pression resulting in myocyte hypertrophy. Two signaling pathways, Smad and
TGF-beatal-activated kinase (TAK) 1, have been known in the signal trans-
duction of TGF-betal. However, its signal pathway in cardiomyocytes remains
unknown.
Methods: We examined the changes of the TGF-betal signaling pathway in
non-infarcted tissue by Western blotting and their relation to ventricular remod-
eling (n=6 for each group) after myocardial infarction (MI) in rats.
Results: The protein level of TGF-betal increased by 1.38±0.01-, 2.59±0.10-,
2.34±0.06-, 1.57±0.03-fold (p<0.01) compared with sham-operated rats(SR)
1, 3, 7 and 14 days after MI, and the TGF-betal receptor (TbetaR) II pro-
tein level increased 1.50±0.05-, 1.83±0.02-, 1.60±0.06- and 1.51±0.03-fold
(p<0.01 compared with SR), respectively. The expression level of TbetaRl was
significantly increased 3 and 7 days after MI (1.60±0.08- and 1.35±0.03-fold,
p<0.01), respectively. The protein level of TAK1 was significantly (p<0.01) in-
creased by 1.66±0.14-, 1.97±0.16- and 1.57±0.07-fold compared to that from
SR at 1, 3, and 7 days post-infarct. There was no difference in the protein
levels of MKK6 and p38MAPK among each group. However, phosphorylated
MKK6 was increased by 2.20±0.19-, 2.55±0.47- and 3.29±0.32-fold (p<0.01),
and phosphorylated p38MAPK was also increased by 1.90±0.03-, 2.03±0.06-
and 2.35±0.06-fold (p<0.01) compared with SR 1, 3 and 7 days after MI. Im-
munoreactive staining of TGF-betal, TbetaRl and TbetaRll was observed in
cardiomyocytes, vascular smooth muscle cells and fibroblasts. In contrast, im-
munoreactivity of TAK1 was mainly localized to cardiomyocytes. mRNA levels
of ANP and beta-MHC determined by competitive RT-PCR were significantly
increased in ventricles after MI compared with SR (p<0.01 at each time point).
Left ventricular diastolic and systolic dimensions determined by echocardiogra-
phy were rapidly increased in the acute phase of MI, and additional changes
were observed by 2 weeks (p<0.01 at each time point compared with SR).
Posterior wall thickness was increased; however, relative wall thickness was
decreased in the rats with MI.
Conclusion: The activated TGF-betal -TAK1 -MKK6-p38MAPK pathway paral-
leled the increased expression of ANP and beta-MHC during acute MI. Thus,
this pathway in cardiomyocytes may play an important role in the ventricular
hypertrophy of non-infarcted regions and in the ventricular remodeling after MI
in rats.
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3270 Impact of microvascular obstruction on left ventricular
remodelling and long-term clinical outcome after
reperfused acute myocardial infarction

L. Bolognese, N. Carrabba, G. Parodi, G.M. Santoro, P. Buonamici,
G. Cerisano, D. Antoniucci. Careggi Hospital, Division of Cardiology, Florence,
Italy

Background: The relation between microvascular obstruction (MO), left ven-
tricular (LV) remodeling and long-term clinical outcome after AMI has still to
be elucidated. We hypothesized that a preserved microvascular integrity in the
area at risk (AAR) would favourably influence LV remodeling and prognosis.
Methods: One-hundred unselected patients (pts) with AMI successfully treated
with primary PTCA underwent intracoronary myocardial contrast echocardio-
graphy (MCE) before and shortly after PICA. Baseline (3±1 days), 1 and 6-
month complete 2D-echo were obtained in 85 pts. Infarct zone wall motion
score index (IZWMSI, from 1=normal to 4=dyskinetic), end-diastolic (EDV) and
end-systolic (ESV) LV volumes, and ejection fraction (EF) were calculated. Re-
peat coronary angiography was obtained 6 months after AMI in 94 pts. My-
ocardial perfusion in the AAR was graded semiquantitatively as 0 (no visible
contrast effect), 1 (patchy myocardial contrast enhancement), and 2 (homoge-
neous contrast effect). In each pts a MCE score index (MCESI) of AAR was
derived by averaging the single segment score within the AAR. A pts was con-
sidered to have adequate reperfusion if MCESI was >1. Long term (3.4±1.9
years) clinical follow-up were collected for all pts.
Results: After PTCA 82 pts showed adequate myocardial reperfusion in the
AAR (R), while 18 did not (NR). Baseline clinical and angiographic character-
istics were similar between the 2 groups. However, NR pts had a higher peak
creatine kinase (4126±2781 vs 2759±1771 U/L; p=.001), baseline IZWMSI
(2.61±0.31 vs 2.24±0.43; p=.001), and a lower baseline EF (32±9 vs 40±7%;
p=.001). At 6 month patency and restenosis rate were similar between the 2
groups. From day 3 on LV volumes progressively increased in the NR pts (n=13)
and were larger than those of R pts (n=72) at 6 months (LV EDV: 171±61 vs
115±30 mL; LV ESV: 115±61 vs 59±26 mL; ANOVA p<.0001 for both). By
stepwise multiple regression analysis MO was the most important independent
predictor of late LV dilation (p=.0001) even adjusted for enzymatic infarct size.
By Cox multivariate analysis MO represents the only strong predictor of cardiac
death (p=.004) and combined events (cardiac death, nonfatal reinfarction, and
hospitalization for heart failure; p=.01). Pts with microvascular integrity showed
significantly better survival in terms of cardiac death (p=.0001, by log-rank) and
combined events (p=.003, by log-rank).
Conclusions: In successfully reperfused AMI, MO within the risk area is an
important predictor of both postinfarction LV remodeling and unfavorable long-
term clinical outcome.

TRENDS IN CARDIOVASCULAR DISEASE IN EUROPE

3271 Are social gradients in cardiovascular risk factors
widening or narrowing: ten-year trends in the Glasgow
MONICA project?

J. Connaghan, H. Tunstall-Pedoe, C. Morrison. Ninewells Hospital and Medical
School, Cardiovascular Epidemiology Unit, Dundee, United Kingdom

Introduction The MONICA inner-city population of Glasgow has high coronary
event rates and high levels of social deprivation. Sociologists warn of polariza-
tion and alienation of deprived groups and the threat this poses to narrowing the
social gradients in disease. We examined our survey data to see whether the
risk factors that we measured showed evidence that social gradients widened
or narrowed in the decade 1986-95.
Methods We examined data from surveys in 1986, 1989, 1992 and 1995, cal-
culating age- standadized mean risk factor levels for men and women aged
25-64. A deprivation score was based on the postcode sector of residence of
each person. We examined overall means and those in the least and most
deprived quarters of each sex.
Results There were 2 859 men and 3 085 women aged 25-64. Response rates
ranged from 60-65%. There were more social gradients in women than men
overall. The following comments refer mainly to change in these gradients.
Cigarette smoking: no change in existing social gradients over time in either
sex.
Systolic blood pressure: no gradient, no trend in men, gradient no trend in
women.
Diastolic blood pressure: no change in women, paradoxical significant change
in men from positive gradient (higher in more deprived group) to the reverse.
Total cholesterol: no gradient in men, no trend, no time trend in gradient in
women.
HDL-cholesterol: no gradient in men, no change, gradient in women, no
change.
Body mass index: no change in gradient in women, paradoxical significant trend
in men from positive to negative gradient.
Consumption of fruit and green vegetables no change in gradient in either sex,
but increasing gradient for skimmed milk in women.

The Dundee Coronary Risk Score: no change in existing strong gradient in
either sex.
Conclusions Over ten years there was no consistent trend of widening social
gradients in either sex. In men two related risk factors (diastolic blood pressure
and obesity) showed significant reversal from positive to negative social gra-
dient. For these factors there was no difference if all the survey results were
averaged, but over ten years the the least and most deprived had changed
places. Women, who showed many static social gradients, had a widening gra-
dient for one dietary factor over the ten years of study. We therefore found no
overall evidence of widening or narrowing of existing social gradients for risk
factors, although there was an overall tendency to slow improvement.

32!j at hospital admission suggests delay in coronary
heart disease presentation not prevention: trends over
20 years in 23,422 individual patients

C.J. Ellis, G.D. Gamble. University Department of Medicine, Auckland
Hospital, Auckland, New Zealand

Background: There is increasing evidence that the decrease in age-adjusted
coronary heart disease mortality is an artifact of age adjustment and does not
represent a true reduction in the incidence of disease, rather a delay in the age
of presentation.
Methods: This study examined the age at presentation in all patients with coro-
nary heart disease: discharge diagnosis (ICD-9CM 410-414), during the years
1980 to 2000 who had been admitted to Auckland and Green Lane Hospi-
tals (1200 bed tertiary referral centre). The unique patient identifier code was
matched to a national mortality database and the vital status of each patient
ascertained. The age/sex structure of the referring population was taken from
national census figures. Years between the four yearly census cycle were esti-
mated from linear interpolation.
Results: Between 1980 and 2000 there were 47, 875 discharges in 23,422
individuals. Using the first admission per patient (n=23,422), the average age
at presentation in 1980 was 56 years (SD 12) rising to 72 years (SD 13) in
2000 at 0.65 years of age per year (P<0.0001 for linear trend). From 1980 to
1985 19% of all coronary heart disease admissions were in people aged 65
or greater compared with 28% in 1995 to 2000 (P< 0.0001). The proportion
of women admitted increased in a linear manner from 31% in 1980 to 48% in
2000 (P<0.0001). Direct standardisation to the Auckland population produced
age/sex adjusted admission rates of 0.4 per 1000 population in 1980 and 8.1
per 1000 population in 2000.
During the same time period, length of stay decreased at a rate of 0.25 days
per year (P <0.0001 for linear trend) from a median 8 days (IQR 6-10) in 1980
to a median 4 days (IQR 2-8) in 2000.
Conclusion: The age at first presentation with coronary heart disease has
increased by 13 years over 2 decades. In addition, more first coronary heart
disease admissions are seen in the elderly than would be predicted by the
aging New Zealand population, alone. These data suggest that coronary heart
disease is delayed, not prevented.
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3273 Atrial fibrillation and the ageing population: an
emerging epidemic?

S. Stewart', J.J.V. McMurray 2 . I The Queen Elizabeth Hospital, Cardiology
Dept., Adelaide, Australia; 2 University of Glasgow, CRI in Heart Failure,
Glasgow, United Kingdom

Aims: Atrial fibrillation (AF) is the most common cardiac arrhythmia and an
important cause of cardiovascular morbidity and mortality (particularly in rela-
tion to stroke and heart failure). This study examined the likely burden of AF
in respect to its population prevalence among those aged 45 years or more,
in addition to the number of hospital admissions associated with a principal
diagnosis of AF in the UK for the period 2000-2020.
Methods: We applied contemporary UK-specific estimates of the population
prevalence of AF and the rate of hospital admissions associated with a prinicpal
diagnosis of AF (on an age and sex-specific basis), to projected changes in the
UK population for the years 2000, 2005, 2010 and 2020. Using recent trends
analyses, in addition to population changes alone, we also considered the likely
(additional) impact of underlying increases in the prevalence of AF and related
hospitalisations.
Results: We estimate that in the year 2000 there were approximately 290,000
men and 254,000 women aged 45 years or more being actively treated for AF
in the UK: a combined total of 544,000 individuals representing just under 1%
of the UK population overall. Based on population changes alone (i.e. stable
prevalence rates) we estimate the number of men and women being treated for
AF will have increased by 33% and 18%, respectively, by 2020. If combined with
a modest 5% rate increase in the prevalence of AF every 5 years across all age
groups (due to a greater burden of contributory cardiovascular disease states),
these figures will increase by 54% and 33%, respectively, with about 1.3% of
the UK population affected by 2020. In both models, the greatest increases
are predicted to occur in the period 2010-2020 because of the ageing "Baby
Boomer" population cohort. We also estimate that there were 37,500 male and
38,300 female admissions for AF (principal diagnosis) in the UK during the year
2000. Based on population changes alone, these admissions are predicted to
rise by 31% and 16%, respectively, by 2020. If, however, current trends in the
rate of increase of such admissions are maintained, these figures are predicted
to rise by 395% and 325%, respectively. Once again, the greatest increases are
likely to occur between 2010 and 2020.
Conclusions: In this unique study, we have shown that AF already represents
a major health problem within the UK population. Furthermore, without sub-
stantial changes in relation to its prevention and treatment, the burden of AF
(particularly as a precursor of stroke and heart failure)is likely to rise substan-
tially in the next 20 years.

3274 Cardiovascular risk factors and therapeutic
management of patients with stable coronary artery
disease: a nationwide French survey

P. Gueret', N. Genes 2 , G. Charpentier 3 , L. Vaur 2 , J.P Cambou 4 , J. Amar 5

on behalf of the Investigators of the ESPOIR Coronaire Survey. 'HBpital Henri
Mondor, Cardiology, Creteil, France; 2Laboratoire Aventis, Medical
Department, Paris Cedex 12, France; 3 CH Sud Francilien, Internal Medicine,
Corbeil, France; 4 1NSERM U 518, Toulouse, France; 5 H6pital Purpan, Internal
Medicine and Hypertension, Toulouse, France

Aims: To assess prevalence and control of cardiovascular risk factors as well
as therapeutic management of French patients (pts) with stable coronary artery
disease (CAD)in 2001.
Methods: The 6 first consecutive pts with CAD presenting to a cardiologist
were included if they met the following criteria: prior acute myocardial infarc-
tion (AMI), prior PTCA or CABG or documented stable angina.The following
data were collected: demographics, cardiovascular history, risk factors, blood
pressure (BP), last record of LDL-cholesterol and cardiovascular therapeutics.
Results: 6349 pts (81% men) aged 67±10 years were included by 795 french
cardiologists. Previous risk factors were: hypertension (50%), hypercholes-
terolemia (75%), current smoking within 3-months period(9%) and diabetes
(16%). Previous AMI was observed in 51% of pts and previous angina in 59%
of pts.The 140/90 mmHg BP goal was obtained in 56% of pts (41% in pts with
treated hypertension vs 70% in pts not receiving antihypertensive drugs for hy-
pertension). BP control in pts with diabetes was only 44%. The LDL-c goal less
than 3.4mmollt was obtained in 58% of pts (60% in pts treated by lipid lowering
agents vs 53% in not treated pts).Aspirin or other antiplatelet agents were used
by 84%, statins by 65%, beta-blockers by 64% and Ace-Inhibitors by 33% of pts
respectively. In pts with prior AMI the use of beta-blockers rose to 68% and the
use of ACE-inhibitors to 41%. In pts with diabetes the use of beta-blockers fell
to 60% and the use of ACE-inhibitors rose to 47%.
Conclusion: ESPOIR was a nationwide study representative of french pts with
stable CAD. Prevalence of modifiable risk factors remains high and blood pres-
sure as well as cholesterol goal were not satisfactorily achieved. A slow incor-
poration of secondary prevention strategies was observed mainly regarding the
use of ACE-inhibitors.

3275 The associations between climatological variations and
cardiovascular mortality, in greater Athens area, during
15 years period (1987-2001)

D.B Panagiotakos 1 , A.G. Paliatsos 2 , P.T. Nastos 3 , C. Chrysohoou 1 ,

C. Pitsavos 1 , C. Stefanadis 1 , V.P. Tritakis 5 , P.K. Toutouzas 4 . 1 Universityof
Athens, School of Medici, Cardiology Clinic, Athens, Greece; 2 Technological
Educational Institute of, Department of Mathematics, Piraeus, Greece;
3 University of Athens, Department of Bioclimatology, Athens, Greece;
Veterans Affair Hospital, Cardiology Division, Washington, United States of

America; 5Academy of Athens, Research Institute of Astronomy, Athens,
Greece

Background: The fact that environmental conditions are associated with the
pathogenesis of physical disease was known as early as the time of Hip-
pocrates. The aim of this study is to evaluate the association between clima-
tological variations, with cardiovascular mortality, on the greater Athens area
inhabitants.
Methods: We studied mean monthly values of air temperature and relative
humidity (data from the National Observatory of Athens) as well as the car-
diovascular mortality (local registers), during 1987-2001. In order to evaluate
the association between cardiovascular mortality and the climatological varia-
tions we applied a special, empirically determined temperature-humidity index
(T.H.I.), suggested by E. C. Thom (TH.I. = Ta - 0.55*(1 - 0.01 RH)*(Ta - 14.5),
Ta = mean monthly dry-bulb air temperature in oC, RH = mean monthly relative
humidity in %). Statistical analysis was based on Poisson regression models,
after taking into account the effect of age group, seasonality, air pollution, and
the number of holidays and strikes (confounders).
Results: An age-adjusted positive trend in CHD mortality was observed dur-
ing the investigated period (+26% in all ages, p < 0.001 and +32% in >75
years old group, p < 0.001). Additionally, CHD mortality was positively related
with relative humidity (p<0.001) and inversely associated (p < 0.01) with mean
air temperature, during the studied period. Moreover, a consistent association
between T.H.I. and CHD deaths was found (b=-0.72, p < 0.001), with more sig-
nificant results in the elderly (p < 0.0001). In particular, a 10-unit decrease in
the T.H.I. scale raises by 20% the monthly cardiovascular mortality (p < 0.001),
while T.H.I. < 24 increase by 53% the risk (odds ratio = 1.53, p < 0.05) of ob-
serving the daily number of cardiovascular deaths in the upper quartile (i.e. >
42 deaths/day) compared to the lower quartile (i.e. < 29 deaths/day).
Conclusions: Our findings suggest that a strong association between clima-
tological variations and CHD mortality seems to exist. The suggested cut-off
point of 24 in the T.H.I. scale could be a useful tool in public health practice,
in order to reduce mortality rates, especially in countries with extreme envi-
ronmental phenomena. The previous findings are in accordance to the reports
from other studies, especially, in the US, but it is hard to claim that they support
evidence for causality. Thus, further research is needed in order to investigate
the mechanisms by which environmental conditions affect CHD mortality.
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3276 Plasma lipids and sex hormones among 366 men from
France and Northern Ireland

V. Bataille 1 , B. Perret 2 , P. Ducimetiere 3 , A. Evans 4 , P. Amouyel 5 ,

D. Arveiler 6 , J. Ferrieres 1 . 1 INSERM U558, Department of Epidemiology,
Toulouse, France; 'La Grave Hospital, Laboratory of Biochemistry, Toulouse,
France; 3 INSERM U258, Paul Brousse Hospital, Paris, France; °The Queen's
University of Belfast, Dpt of Epidemiology and Public Health, Belfast, United
Kingdom; SINSERM U508, Lille, France; 6Faculty of Medicine, Department of
Epidemiology, Strasbourg, France

Background The prevalence of coronary heart disease (CHD) is much higher
in men than in women, even after adjustment on known independent cardio-
vascular risk factors. An explanation of these sex differences could be that sex
hormones may play a role in the pathogenesis of CHD, probably through their
associations with plasma lipids. The aim of this cross-sectional study was to as-
sess the relationship between sex hormones and plasma lipids in a population-
based sample.
Methods Subjects were 366 men, 50 - 59 years old, selected in France (Lille,
Strasbourg and Toulouse) and Northern-Ireland (Belfast) and examined be-
tween 1991 and 1993. Socio-economic, tobacco consumption and physical ac-
tivity data were obtained by questionnaire. Medical examination included blood
pressure (BP) and anthropometric measurements. A blood sample was ob-
tained for the measurement of biological parameters (triglycerides (TG), high-
density-lipoprotein cholesterol (HDL-C), total testosterone (TT), estradiol (E2)
and sex-hormone-binding-globulin (SHBG)). Low-density-lipoprotein choles-
terol (LDL-C) was calculated using Planella's formula. Pearson correlation co-
efficients and student's t tests were used to identify factors associated with
plasma lipids. Multiple linear regression models were used for multivariate anal-
yses, using TG (log-transformed) and HDL-C as dependent variables. The ef-
fect of sex hormones on plasma lipids was estimated after adjustment for age,
body mass index (BMI), systolic BP, smoking, alcohol intake and physical ac-
tivity.
Results SHBG and TT were negatively correlated with TG (p<0.0001 and
p<0.04, respectively) and positively correlated with HDL-C (p<0.0001 and
p<0.01). E2 was positively correlated with TG (p<0.03). No significant as-
sociation was found between sex-hormones and LDL-C. In multiple linear re-
gression analyses, after multiple adjustment, SHBG and E2 remained signif-
icantly (p<0.01 and p<0.05, respectively) and independently associated with
TG. SHBG remained also strongly associated with HDL-C (p<0.0001). The
model including SHBG, E2 and adjustment variables explained 14.1% of TG
variability, and SHBG and E2 accounted respectively for 16.4% and 7.0% of
the model variation. The model including SHBG and adjustment variables ex-
plained 26.1% of HDL-C variability, and SHBG accounted for 29.0% of the
model variation.
Conclusions After adjustment for confounders, SHBG was positively associ-
ated with HDL-C and negatively associated with TG, suggesting that SHBG
may play an important role in the relationship between sex hormones and
plasma lipids.

THE ROLE OF ASSIST DEVICES IN HEART FAILURE

3277 Early and mid-term results of the Harefield left
ventricular assist device combination therapy for
reversal of end stage heart failure

P. Tansley, E. Birks, M. Hipkin, C. Bowles, N. Banner, A. Khaghani, M. Yacoub.
London, United Kingdom

We have previously described a strategy for reversal of end stage heart failure
through induction of reverse remodelling using LVADs combined with pharma-
cological therapy, followed by induction of physiologic hypertrophy using the B2
agonist Clenbuterol. We present here the early and mid term results. From De-
cember 1999 to December 2001, 19 patients with idiopathic dilated cardiomy-
opathy (DCM) in end stage heart failure with deteriorating clinical status and ev-
idence of secondary organ dysfunction were treated using this therapy. There
were 15 males and 4 females aged 15 to 56 years. Diagnosis had been made
a mean of 44 months before. None had histological evidence of myocarditis.
Eighteen received HeartMate 1 and 1 received HeartMate II. There were 3
(15.8%) deaths in the pen-operative period and 1 late death due to infection.
Patients underwent sequential echocardiographic, exercise capacity and oxy-
gen consumption assessment with the pump switched off under full heparini-
sation at fortnightly intervals following the first month, and invasive haemody-
namic investigation at 3 months. Duration of LVAD support ranged from 63 -
503 days, mean 276. During this period 11 (73.3%) of the survivors exhibited
significant improvement as defined by a series of strict criteria. Of these 11, one
was transplanted because of persistent native valve regurgitation, 1 is awaiting
explantation and 9 (60% of survivors) have been successfully explanted. Dur-
ing a period of post explantation follow up ranging from 144 to 496 days, one
patient developed lung carcinoma and is being treated by chemotherapy and
radiotherapy. The remaining patients are completely asymptomatic and all have
returned to their previous occupation. The mVO2 was a mean of 26m1s/kg/min
and ejection fraction was a mean of 69% at latest follow up. Invasive investiga-
tion performed at 6 monthly intervals showed a mean PA pressure of 15mmHg,
PCWP of 9mmHg and cardiac output of 4.9 I/min at latest investigation. It is
concluded that the combination therapy for reverse remodelling followed by
induction of physiological hypertrophy gives encouraging early and mid-term
results which may warrant extension of this form of therapy to less critically ill
patients in a randomised trial.

3278 Six hundred patients supported by ventricular assist
devices in Berlin

E. V. Potapov, M. Pasic, E. Hennig, M. Jurmann, T. Drews, Y. Weng, R. Hetzer
Deutsches Herzzentrum Berlin, Cardiothoracic and Vascular Surgery, Berlin,
Germany

Background Since 1987 we have used seven different types of ventricular as-
sist devices in more than 600 patients. The aim of this study is to present our
experience.
Patients and Methods: Between April 1987 and January 2002, 620 ventricular
assist devices were implanted in 604 patients [male, 498 (82%); female 106
(18%)]. The mean age was 48 years with a range of 3 days to 77 years [adults, n
= 554 (92%), pediatric, n = 50 (8%)]. The indications for the use of a ventricular
assist device were: a) profound cardiogenic shock [cardiomyopathy (ischemic =
37; dilative = 166; others 35 cases), or acute myocardial infarction (n = 41)], b)
severe end-stage heart failure without cardiogenic shock [n = 160 (26%)] and c)
inability to wean a patient from cardiopulmonary bypass (postcardiotomy heart
failure) [n = 84 (14%)]. The intention was to support the patients as a bridge to
heart transplantation, bridge to recovery or permanent support.
Results In 337 cases (55%) the ventricular assist device implanted was a
biventricular, in 264 (43%) a left ventricular and in 19 (2%) a right ventricu-
lar support system. The pulsatile extracorporeal device Berlin Heart was im-
planted in 429 patients (69%) and an implantable left ventricular device of
type Novacor in 113, HeartMate in 21, and LionHeart or Micromed DeBakey
in 19 patients. The early mortality was significantly higher (p<0.05) in patients
with preoperative profound cardiogenic shock (55%) and in the postcardiotomy
group (74%) in comparison to patients with preoperative end-stage heart fail-
ure without shock (28%). One hundred and seventy-two patients (29%) were
bridged to heart transplantation; there was no significant difference in long-
term survival after heart transplantation in patients with and without previous
ventricular assist device implantation. Removal of the device was performed in
43 (7%) patients after recovery of myocardial function. Thirty-three patients are
currently on a device, 50% of them supported permanently.
Conclusion Implantation of a ventricular assist device may lead to recovery
of the patients from secondary organ failure. When implanted in the situation
without profound shock, the results are significantly better. Therefore, the pa-
tients with severe end-stage heart failure should be considered for possible
implantation of a assist device before profound cardiogenic shock occurs.
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3279 Long-term results with left ventricular assist devices as
bridge to heart transplantation: the Niguarda
experience

M. Lanfranconi 1 , G. Bruschi 1 , E. Ribera 1 , C. Russo 1 , T. Colombo 1 , F. Oliva 2 ,

M. Frigerio 2 , E. Vitali 1 . 1 Niguarda Ca' Granda Hospital, Cardiac Surgery,
Milan, Italy; 2Niguarda Ca' Granda Hospital, Heart Failure and Transplant
Program, Milan, Italy

Background: Congestive heart failure is the leading cause of death in western
countries. Heart transplantation currently is the only accepted therapy for pa-
tients with end-stage heart failure but the supply of donor hearts is inadequate,
and different mechanical circulatory support have been utilised as bridge to
heart transplant.
Patients and Methods: Since April 1992, 53 patients (47 man, 6 women,
43,1±12,5 years) with end-stage heart failure were assisted with an LVAD as
bridge to heart transplant. The causes of heart failure were: dilated idiopathic
cardiomyopathy in 39 (73.6%) pts, ischemic cardiomyopathy in 11 (20.7%),
acute myocarditis in 3 (5.7%). The devices utilised were: Novacor LVAS in 31
(58,5%) patients, DeBakey VAD in 11 (20,7%), Thoratec in 7 (13.2%), Medos
LVAD in 3 (5,6%), Abiomemd BVS 5000 in 1 (1,9%).
Results: All patients survived the operation. Mean duration of LVAD support
was 2.8±5.6 months (range 1 day-38 months). Three patients were assisted
for more than 1 year and 1 patient for more than 3 years; the cumulative time of
support was 156 months. Thirty-seven patients (71.1%) underwent heart trans-
plantation. Twelve major bleeding episodes requiring rethoracotomy occurred
in 9 pts (16.9%). Major neurologic events (defined as neurologic deficit per-
manent or persistent for more than 24 hours) occurred in 6 patients (11,3%).
Abdominal pocket infection (defined as the presence of local signs of infection
with purulent secretion and positive bacterial cultures necessitating irrigation
and drainage) occurred in 2 patient (3.77%). Septic complication (defined as
the presence of body temperature above 38.5 °C, white blood cell > 12.000
gm/dL, positive blood cultures) occurred in 3 pts (5.6%).
Ten patients (19,9%) assisted with the Novacor Wearable LVAS device were
discharged at home while waiting for HTx. The mean follow-up of 34 discharged
transplanted patients was 45.3±37 months. Actuarial survival of transplanted
patients while on LVAD was 91.0±4.9°% and 83.4±8.5% at 1 and 5 year re-
spectively. No differences in post-transplant long term survival, rejection and
allograft vasculopathy occurred between patients transplanted with or without
LVAD assistance.
Conclusions: LVAD therapy proved to be effective in bridging patients with
end stage heart failure to HTx. While on LVAD support patients assisted with
implantable wearable devices could be discharged at home ameliorating their
quality of life. The excellent survival rate after HTx is concomitant with a low
incidence of rejection and cardiac allograft vasculopathy.

3280 Initial and prolonged haemodynamic effects of
intraaortic balloon support in ventricular septal defect
complicating acute myocardial infarction

H. Thiele', B. Lauer 2 , E. Boudriot 1 , G. Schuler 1 . 1 University of Leipzig -
Heart Center, Internal Medicine/Cardiology, Leipzig, Germany; 2Zentralklinik
Bad Berka, Internal Medicine/Cardiology, Bad Berka, Germany

Background: Immediate surgical repair of ventricular septal defect (VSD) com-
plicating acute myocardial infarction is associated with high mortality. Preoper-
ative use of an intraaortic balloon pump (IABP) is routinely recommended to
achieve hemodynamic stabilization, which permits preoperative diagnostic ex-
aminations or even delayed surgical repair. However, there is no clear evidence
of the hemodynamic effects of short-term and prolonged IABP support.
Methods: An IABP was implanted preoperatively from 12/1997 to 02/2002 in
20 consecutive patients with infarct-related VSD (11 men, 9 women, mean age
70±11, range 46-89). Effective cardiac output (I/min), left-to-right-shunt (I/min)
and the shunt flow ratio were calculated by the method of Fick pre and post
intraaortic balloon counterpulsation and at daily follow-up with pump "on" and
"off".
Results: Effective cardiac output improved from 3.6±1.3 I/min to 4.2±1.3 I/min
(p<0.001). Left-to-right-shunt was reduced from 7.3±3.5 I/min to 5.6±.3.3 I/min
(p<0.001) and shunt flow ratio decreased from 3.1±0.9 to 2.5±0.7 (p<0.001)
with IABP support. In patients undergoing delayed surgical repair (n=8) hemo-
dynamic improvements were sustained over time (pump "on" vs. "off" p<0.05).
Mortality in patients with early (day 1-2) operation was 71% and with delayed
surgery (day 8-25) 22%, respectively.
Conclusions: In patients with infarct related VSD IABP support provides an
immediate and sustained hemodynamic improvement resulting in an enhanced
effective cardiac output and a reduced left-to-right-shunt and shunt flow ratio,
which results in hemodynamic stabilization in at least some patients.

3281 Functional status of patients with chronic angina
treated with Enhanced External Counterpulsation

E.D. Kennard, S.F. Kelsey, G. Linnemeier 2 on behalf of the IEPR
investigators. 'University of Pittsburgh, Department of Epidemiology,
Pittsburgh, United States of America; 2HeartGen Inc, Indianapolis, United
States of America

Introduction: Enhanced External Counterpulsation(EECP) is a non-invasive
therapy, similar to the intra-aortic balloon pump, used for treatment of chronic
angina in patients who are no longer considered suitable candidates for sur-
gical or percutaneous revascularization. This study examined a group of pa-
tients both pre and immediately post a course of EECP treatment, to determine
changes in functional status and factors affecting functional status.
Methods: The International EECP Patient Registry collects data on consecu-
tive patients treated with EECP to determine safety and document both short
and long term outcome. The functional status of a subgroup of 485 patients
was assessed using the Duke Activity Status Index(DASI).
Results: Patients had a mean age of 67 ± 11 years, were mostly male(73%),
and had long standing coronary disease (mean 12 ± 8 years, multivessel dis-
ease in over 70%). The majority had previous revascularization (71 % PCI, 69%
CABG) and 78% were no longer considered candidates for further revascular-
ization. Severe (CCSC Class III/IV) angina was reported by 86% of patients,
and 69% reported nitroglycerin use. Comorbidities were frequent: diabetes
(43%), peripheral vascular disease (24%), congestive heart failure (25%). The
mean DASI score pre-EECP was 12.8 ± 11.0, a very poor functional sta-
tus similar to that previously reported for end stage coronary artery disease
patients. Baseline factors associated with a low score were female gender
(p<0.01),hypertension (p<0.001), hyperlipidemia(p<0.01), congestive heart
failure(p<0.01), diabetes(p<0.05),severe angina(p<0.001) and unsuitability for
further PCI or CABG (p<0.001). By multivariate regression analysis significant,
independent factors predicting a low functional status pre-EECP were female
gender, chf, diabetes, hypertension, severe angina and unsuitability for CABG.
After a mean treatment course of 34 hours, 72% of patients reported a one or
more class reduction in angina, and 47% of patients using nitroglycerin had dis-
continued its use. Mean DASI score post-EECP was 18.0 ± 13.4. Post-EECP
DASI scores were significantly associated both with the score pre-EECP (p
<0.001) and a reduction in angina class (p<.001).
Conclusions: Patients presenting for EECP treatment for chronic angina have
a poor functional status. Functional status is dependent on severity of angina
and presence of comorbidity and risk factors. Treatment with EECP not only
reduces angina symptoms, but produces a concomitant increase in functional
capacity similar to that seen 1 year after bypass surgery.

3282 Cardiogenic shock — Can mechanical circulatory
support systems act as life-savers?

A. El Banayosyl, D. Cobaugh 2 , L. Kiznerl, L. Arusoglul, R. Koerfer'. 'Heart
Center NRW, Thoracic and cardiovascular surgery, Hattingen, Germany;
2Heart Center NRW, Thoracic and Cardiovascular Surgery, Bad Oeynhausen,
Germany

Background: Despite many advances in drug therapy and medical technology
cardiogenic shock (CS) is still associated with a high mortality rate (80-90%). To
improve survival chances of patients suffering from cardiogenic shock, it is of-
ten necessary, despite critical cond(ions, to transport these patients to a highly
specialized center where mechanical circulatory support systems (MCSS) are
available. In 1991 our clinic established a special emergency transportation
team to transfer the critically unstable patients from peripheral hospitals. Their
mission was to stabilize their condition and transport them to our facility using
the most effective methods.
Methods: In a retrospective study we examined the data of 43 patients to deter-
mine if the mortality rate was different when compared to conventionally treated
patients.
Results: Between 1998 and July 2001, 43 patients (31 male, 12 female) with
cardiogenic shock refractory to conventional therapy were referred to our team.
All of them were on high doses of inotropic support agents and on respirators.
They showed signs of multi-organ failure and some of them were already on
IABP or ECMO. Etiology for the CS was as follows: acute myocardial infarc-
tion (34%), decompensated DCM (30%), myocarditis (18%) and the rest had
miscellaneous causes including valvular disease, toxic heart failure, etc. (18%).
Prior to transportation we initiated IABP in 20 patients and a centrifugal pump
in 7 patients.
All together, 21 patients were released from the hospital. Of those, 19 are cur-
rently still alive. During hospitalization, 12 of these had a LVAD and 5 others a
BiVAD. In total 8 patients received heart transplantations.
Conclusion: The survival rate of almost 50% in these critically ill patients, in
our opinion, justifies the high expenses (time, energy, costs) of treating these
patients who, for a large part, would otherwise die. It is felt that the use of MCSS
plays a significant role in the reduction of mortality in this group of patients.
Furthermore, this significant mortality difference would justify the establishment
of other transportation teams with similar capabilities.
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MANAGEMENT OF CONGENITAL HEART DISEASE IN
GROWN-UPS

3283 The echocardiographic, neurohormonal and exercise
capacity changes post transcatheter closure of atrial
septal defects

E. Mackie, A. McKenzie, K. Shields, W.S. Hillis. University of Glasgow,
Medicine and Therapeutics, Glasgow, United Kingdom

Introduction: Atrial septal defects(ASD) are the commonest congenital car-
diac abnormality presenting in adult life. The transcatheter closure of these
defects has become increasingly common over the past few years,however
little is known about the follow-up of this group.Methods: 58 patients had
successful closure of ASDs using the amplatzer device. A Full Bruce proto-
col exercise test with continual expired gas analysis was performed pre clo-
sure and at 82 ±63 days post closure. 18 patients performed the protocol at
10.02±6.14 months post closure. Predicted V02 was calculated. Transthoracic
echocardiography and transcranial Doppler with injection of agitated saline was
performed at both time points. Venous blood was taken for measurement of
Brain Natriuretic Peptide (BNP).Results: Paired t-tests were performed on the
data.(Mean(SEM)).The mean age of the patients was 43.8± 14.9 years. Ex-
ercise time increased from 513s pre (36.9) to 564s(32.4) post (p=0.01) V02
max. increased from 23.89 (1.18) pre to 25.36 (1.04) post (p=0.0001). De-
spite the improvement in V02 max, it remained significantly less than pre-
dicted. (actual 25.36 (1.04), predicted 30.09 (1.39) p=0.001). This reduction
in V02 was still evident in the group at 10.02±6.14mths. (24.84(SEM1.77),
predicted 31.52 (2.1) p=0.001). Right ventricular(RV) dimensions were reduced
post closure (3.3cm(0.13), 2.82(0.08) p=0.0001) as was pulmonary artery pres-
sure(PAP)(29.09mmHg (1.77), 20.32 (0.69) p=0.0001). Transcranial Doppler
produced positive embolic signals in 25% of patients post closure compared to
echocardiography in which 8% demonstrated a right to left shunt. Two con-
trasting patterns of BNP secretion were observed. In the group with a re-
duction in BNP (86.5(27.9) to 58.0(18.3) p=0.043), RV dimensions decreased
(3.16(0.3),2.63 (0.1), p=0.031), PAP decreased (24(2.49),15.6 (0.4) p=0.014)
and V02 max increased (23.7(3.26), 25.6(2.93),p=0.046). This was in con-
trast to the group with an increase in BNP(9.2(3.2) to 40.0(13.6) p=0.05). In
this group RV dimensions (2.98(0.36), 2.88(0.29), p=0.377), PAP (19.17(1.54),
19.17(1.54) and V02 max (24.5(1.93), 24.9(2.29) p=0.063) showed no signifi-
cant change. Conclusion: The transcatheter closure of ASDs results in signif-
icant improvement in echocardiographic measurements and exercise capacity
post closure. BNP appears to reflect resultant change in these indices. Tran-
scranial doppler is a sensitive technique for detecting right to left shunts.ln
combination with echocardiography it can assess the need for continuing anti-
platelet therapy and further investigation.

3284 Increased carotid arterial wall thickness as an indicator
of cardiovascular risk in adult patients succesfully
operated for aortic coarctation

J.W.J. Vriend', E. De Groot 2 , H.W. Vliegen 3 , G. Veen 4 , B.E. Van Huizen 2 ,

W.J. Stok 5 , J.J.P. Kastelein 2 , B.J.M. Mulder'. 'Academic Medical Center,
Cardiology, Amsterdam, Netherlands; 2Academic Medical Center, Vascular
Medicine, Amsterdam, Netherlands; 3Leiden University Medical Center,
Cardiology, Leiden, Netherlands; 4Free University Medical Center, Cardiology,
Amsterdam, Netherlands; 5Academic Medical Center, Physiology,
Amsterdam, Netherlands

Objectives: Despite succesful surgery of aortic coarctation cardiovascu-
lar mortality and morbidity, notably premature coronary artery disease and
cerebrovascular accidents, are greatly increased in middle aged adult post-
coarctectomy patients. This may be due to previous increased blood pressure
in the pre-coarctatial arterial conduits. B-mode ultrasound imaging can de-
scribe status and changes in intima-media complex thickness (IMCT) of carotid
and femoral arterial walls. IMTC is a non-invasive measure and considered a
validated endpoint for atherosclerosis.
Methods:
Ultrasound investigations were done in 26 normotensive (31.7(SD9.1)years)
and 22 hypertensive (34.2(9.6)years) adult post-coarctectomy patients, and in
26 age and sex matched controls (33.9(9.9)years). Mean age at operation was
9.5(range 0.8-22.1)years in normotensives and 8.5(0.1-26.9)years in hyperten-
sives. A subject's IMTC was calculated as the averaged measurements of three
right and three left carotid arterial wall segments. Hypertension was defined
as the daytime mean systolic blood pressure above 140mmHg registered on
24 hour ambulatory blood pressure monitoring. Student's unpaired t-test was
used to compare IMTC's of normotensive and hypertensive post-coarctectomy
patients and controls.
Results: IMTC of the entire post-coarctectomy group (0.74(SDO.10)mm)
was increased if compared to controls (IMTC=0.60(0.09)mm):DIMT=0.14mm,
p<0.0001. Differences between normotensive (0.70(0.10)mm) and hyperten-
sive (0.78(0.10)mm) patients and each of these groups with controls, were
highly significant (all p<0.0001).
Conclusions: Normotensive as well as hypertensive post-coarctectomy pa-
tients showed increased carotid IMTC at relatively young age. The findings
reflect increased vascular risk in all post-coarctectomy patients regardless of
blood pressure and indicate the need for cardiovascular risk profile evaluation
in all patients to improve vascular disease prevention.

3285 Late progression of pulmonary regurgitation in adults
with repaired tetralogy of Fallot

A.A. Karatza', P. A. Davlouros 2 , W. Liz, M. Henein 1 , A.G. Magee',
D. Gibson', M. Mullen 2 , M.A. Gatzoulis 2 .'Royal Brompton Hospital,
Paediatric Cardiology, London, United Kingdom; 2Royal Brompton Hospital,
Adult Congenital Heart Programme, London, United Kingdom; 3Royal
Brompton Hospital, Echocardiography, London, United Kingdom

Background: Pulmonary regurgitation after repair of tetralogy of Fallot is asso-
ciated with late morbidity and mortality. However, little is known about the rate
of progression of pulmonary regurgitation.
Methods: Using cross sectional echocardiography we studied 60 consecutive
adults with repaired tetralogy of Fallot (age 35±11 years, range 16-62 years,
23 females and 37 males). Severity of pulmonary regurgitation was assessed
by the pulmonary regurgitant index (PRi: pulmonary regurgitant Doppler sig-
nal duration/total diastolic time). Patients with right ventricular outflow tract
Doppler velocity >3m/s were excluded. Right ventricular end-diastolic diameter
was measured using M-mode in the parasternal long axis view (RVDd) and at
the inflow (RVDinflow) from the four-chamber view. Individual patients results
were compared with corresponding indices derived from echocardiograms per-
formed at least 30 months (mean 51±13, range 30-77 months) previously at
this institution. Measurements were performed by a single blinded investigator.
Results: There was a significant decrease in PRi (0.85±1.4 vs 0.74±0.19,
p<0.0001), denoting progression of pulmonary regurgitation. Forty (66%) pa-
tients had at least moderate pulmonary regurgitation at present compared
to 26 (43%) at previous echocardiogram (Fisher's exact test, p=0.017). PRi
correlated negatively with the color diameter of the pulmonary regurgitant
jet both at current (r=-0.502, p=0.0002) and at initial echocardiogram (r=-
0.643, p<0.0001). There was a tentative increase in RVDd (3.00±0.9cm vs
3.35±0.9cm, p=0.06) and RVDinflow (4.49±0.79cm vs 4.64±0.71 cm, p=0.09)
between the two echocardiograms.
Conclusions: Severity of pulmonary regurgitation progresses with time in
adults with repaired tetralogy of Fallot. Early pulmonary valve implantation may
therefore improve the very long-term outlook for these patients.
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3286 Long-term outcomes up to 30 years after the Mustard
or Senning operation: a nationwide multicentre study

P. Moons', M. Gewillig 2 , T. Sluysmans 3 , H. Verhaaren 4 , P. Viart 5 ,

M. Massin 6 , B. Suys 7 , A. Viiers 8 . 'Catholic University of Leuven, Centre for
Health Serv. & Nursing Res., Leuven, Belgium; 'University Hospitals of
Leuven, Division of Congenital Cardiology, Leuven, Belgium; 3 Cliniques
Universitaires Saint Luc, Department of Paediatric Cardiology, Brussels,
Belgium; 4 Ghent University Hospital, Heart Centre, Ghent, Belgium;
5Universite Libre de Bruxelles, Department of Paediatric Cardiology, Brussels,
Belgium; 'University of Liege at CHR Citadelle, Division Paediatric Cardiology,
Liege, Belgium; 'University Hospital of Antwerp, Department of Paediatric
Cardiology, Antwerp, Belgium; 8 Found. for res. in paediatric cardiol., Halle,
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Patients with transposition of the great arteries (d-TGA), corrected with the
Mustard or Senning operation, present with multiple problems during follow-up.
This frequently complicates the long-term management of this patient popu-
lation. This multicentre study assessed mortality, morbidity, functional abilities
and social integration of patients up to 30 years after Mustard or Senning repair.
Long-term outcomes of both procedures were compared.
Methods: We performed a retrospective review of medical records of all pa-
tients with simple or complex d-TGA, operated on and/or followed-up in Bel-
gium. Three hundred thirty nine subjects were included, comprising 124 pa-
tients after Mustard and 215 patients after Senning repair. About two-third of
the sample was male (64.6%). Simple d-TGA was observed in 244 patients
(72%), while in the remaining 95 patients (28%) other cardiac lesions were as-
sociated, such as large VSD, pulmonary valve stenosis, or coarctation of the
aorta.
Results: Overall mortality was 24.2%. Early mortality (<30 days after oper-
ation) accounted for 16.5%, while late mortality was observed in 7.7%. The
actuarial survival of early survivors at 10, 20, 25 and 30 years after operation
was 91.7%, 88.6%, 87.5%, and 79.3%, respectively. The Senning operation
showed a slightly, but not significantly, better survival than the Mustard op-
eration. Yet, baffle obstruction occurred more frequently after Mustard repair
(15.3%) than after Senning repair (1.4%)(p<0.001). A difference between the
two types of operation was also observed for atrial flutter (20.5% vs. 1.8%),
although this difference was due to the longer postoperative course of patients
after Mustard operation (OR: 1.18; 95%Cl: 1.05 - 1.33). Systemic ventricu-
lar dysfunction (moderate=9.5%; severe=2%) and tricuspid valve regurgitation
(moderate=27.5%; severe=7.5%) did not significantly differ between the two
procedures. Survivors of the Senning cohort showed a significantly better func-
tional status (p=0.023), and more engagement in sport activities (p<0.001).
Conclusions: This nationwide multicentre study indicated that long-term out-
comes after the Mustard and Senning operation were relatively favorable in
terms of mortality, morbidity, functional status and social integration. Although
overall mortality in the Senning cohort did not differ from the Mustard group, pa-
tients after Senning repair showed better functional status, higher participation
in sport activities, and less baffle-related problems.

3287 Right ventricular ischaemic dysfunction during
dobutamine stress in patients with Mustard repair for
transposition of great arteries

W. Li, T. Hornung, C. O'Sullivan, D. Gibson, M. Gatzoulis, M. Henein. Royal
Brompton Hospital, Cardiac Dept., London, United Kingdom

Background: Despite good functional capacity in patients with Mustard repair
for transposition of great arteries (TGA) they are known to have impaired right
ventricular (RV) function, the mechanism of which is unclear.
Aim: To assess RV electrical and mechanical response to stress and to explore
possible mechanisms that may explain late development of RV dysfunction in
these patients.
Methods: Twenty five patients (age 30±7 years, 13 male) were studied 25±6
years after Mustard repair using Doppler echocardiography, 12 lead ECG at
rest and peak conventional dobutamine stress protocol and compared them
with 15 controls of similar age. RV free wall and septal amplitude were mea-
sured from M-mode recording of the tricuspid ring movement and systolic and
diastolic velocities using tissue Doppler technique. Patient's cardiopulmonary
(MVO2) exercise tolerance was also assessed in the same day of the echocar-
diogram.
Results: Fourteen patient were in NYHA class I and 11 in class II. No pa-
tient developed stress related symptoms although all but one had RV ampli-
tude less than the 95% Cl of normal, p<0.001 at rest. Fifteen patients dropped
or failed to increase RV free wall amplitude with stress in contrast to con-
trols who increased their RV amplitude by 20%. Eighteen patients developed
RV and/or septal incoordination (post-ejection shortening), p<0.001, eleven of
whom demonstrated significant anteroseptal ST depression and/or T wave nor-
malization, p<0.001. RV free wall amplitude and systolic velocities and sep-
tal amplitude correlated with MVO2 (r values 0.5, 0.72 and 0.64, respectively,
p<0.001) Septal amplitude also correlated with peak aortic velocity (r= 0.5,
p<0.01).
Conclusion: Although patients with Mustard repair for TGA tolerated pharma-
cological stress with no symptoms 72% demonstrated significant electrical and
mechanical signs of ischaemic right ventricular dysfunction. These abnormali-
ties are related to their limited cardiopulmonary exercise. Thus, stress related
ischaemic changes may contribute to perpetual deterioration of right ventricular
function known in this condition.

3288 Neurohormonal activation and the chronic heart failure
syndrome in adults with congenital heart disease

A P. Bolger', R. Sharma', W. Lie, P. Kalra', A.J.S. Coats', S.D. Anker',
P.A. Pool-Wilson', M.A. Gatzoulis 3 . 'National Heart and Lung Institute,
Clinical Cardiology, London, United Kingdom; 2Royal Brompton Hospital,
Department of Echocardiography, London, United Kingdom; 3 Royal Brompton
Hospital, Adult Congenital Heart Programme, London, United Kingdom

Background: Neurohormonal activation characterises chronic heart failure, re-
lates to outcome and is a principal target for pharmacotherapy. It is not known
whether a similar pattern of neurohormonal activation exists in adults with con-
genital heart disease and if so whether it relates to common measures of dis-
ease severity or whether cardiac anatomy is a better discriminant.
Methods: Concentrations of atrial natriuretic peptide (ANP), brain natriuretic
peptide (BNP), endothelin-1 (ET-1), renin, aldosterone, norepinephrine and
epinephrine were determined in 53 adults with congenital heart disease, com-
prising 4 anatomical subgroups; Tetralogy of Fallot, single ventricle physiology,
right-sided systemic ventricle, miscellaneous (29 female; 33.5±1.5y, NYHA
class 2.0 ± 0.1, mean ±, SE) and 15 healthy control subjects (8 female;
32.3±1.3y). Systemic ventricular function was graded by a blinded, echocar-
diographer as being normal, or mild, moderately or severely impaired. Patients
underwent cardiopulmonary exercise testing, and had chest x-ray, ECG and
oximetry performed.
Results: Adults with congenital heart disease had elevated levels of ANP
(56.6 vs 3.1 pmol/L), BNP (35.8 vs 5.7 pmol/L), ET-1 (2.5 vs 0.7 pmol/L, all
p<0.0001), renin (147 vs 16.3 pmol/L), norepinephrine (2.2 vs 1.6 pmol/L, both
p<0.01) and aldosterone (546 vs 337 pmol/L, p<0.05). There was a highly
significant stepwise increase in ANP, BNP, ET-1 and norepinephrine accord-
ing to NYHA and systemic ventricular function class (all ANOVA p<0.001 and
<0.05 respectively). Even asymptomatic patients had evidence of significant
neurohormonal activation. In contrast there was no direct relationship between
the 4 anatomic subgroups and any of the neurohormones studied (all ANOVA
p>0.2). Neurohormonal activation related to cardiothoracic diameter, atrial vol-
ume and peak oxygen consumption in a manner indistinguishable from chronic
heart failure.
Conclusions: Neurohormonal activation in adult congenital heart disease
bears the hallmarks of chronic heart failure, relating to symptom severity and
ventricular dysfunction and not to anatomical substrate. Neurohormonal antag-
onism across this large and anatomically diverse population should be consid-
ered.
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3289 Management of junctional ectopic tachycardia by
hypothermia after cardiac operations in infants

I. Mosqueral, F. Rueda 2 , C. Abelleira 2 , C. Medrano 2 , F. Portela 2 ,

C. Zavanella 1 , A. Castro-Beiras 1 . 'Juan Canalejo Hospital, Cardiologia, A
Coruna, Spain; 'Juan Canalejo Hospital, Area Infantil del Corazon, A Coruna,
Spain; 3Juan Canalejo Hospital, Area del Corazon, A Coruna, Spain

Background Junctional ectopic tachycardia (JET) is a postoperative compli-
cation after repair of congenital heart disease, especially in infants. The high
ventricular rate, the poor response to conventional antiarrhythmic drugs and
the resistance to electrical cardioversion make it be associated with a high
morbidity and mortality. The purpose of this study was to assess the safety
and efficacy of moderate hypothermia in the treatment of postoperative JET in
infants.
Methods The case notes of 12 infants (9 females, aged between 8 days and
7 months) with postoperative JET, diagnosed according to established criteria,
who were treated with surface cooling by placing ice bags on the child's body
surface, were reviewed. The patients were sedated, mechanically ventilated,
and paralysed. Moderate hypothermia was defined as rectal temperature be-
tween 32° and 35°C. Atrial pacing was used as an adjunct to hypothermia, in
order to restore atrioventricular synchrony.
Results Mean interval between diagnosis of JET and initiation of hypothermia
was 1.5 ± 0.5 hours (mean + SD). Moderate hypothermia was achieved in
10 patients. Hypothermia led to a reduction in heart rate in all patients within
four hours (from 189 ± 17 to 166 ± 16 beats/minute, p<0.001), with rises in
systolic blood pressure (from 69 f 11 to 78 ± 21 mmHg, p=0.14) and hourly
urine output (from 3.3 ± 2.3 to 5.0 ± 2.1 cc/kg/minute, p=0.015), and reduction
in central venous pressure (from 14.3 ± 4.8 to 11.3 ± 3.3 mmHg, p=0.027). No
direct adverse events were noted. Cooling was maintained for a period of 36 to
144 hours (74 f 42 hours). All patients but one survived and, after a follow-up
period of 15 ± 12 months, they stay alive and without neurological deficits.
Conclusions Early institution of moderate hypothermia, with atrial pacing as a
complementary measure, was a safe and efficient method to control ventricular
rate and improve haemodynamic condition in infants with postoperative JET.

3290 Long QT syndrome with syndactyly, a novel highly
malignant variant of inherited arrhythmias in the
normal heart

C. Napolitano 1 , R. Bloise 1 , M. Stramba Badiale 2 , M. Lunati 3 , M. Gasparini 4

C. CavalliI, P.J. Schwartz 6 , S.G. Priori. ( Salvatore Maugeri Fondation,
Molecular Cardiology Dept., Pavia, Italy; 21RCCS, Auxologico Hospital, Milan
Italy; 3 Niguarda Hospital, Cardiology, Milan, Italy; 4Humanitas Hospital,
Cardiology Division, Rozzano, Italy; SOspedale Civile, Verona, Italy; 6IRCCS
Policlinico San Matteo, Dept of Cardiology, Pavia, Italy

The association between Long QT Syndrome (LOTS) and syndactyly defines a
distinct clinical entity (LQTS-syn). Seven cases with this variant of LOTS have
been reported and they were all sporadic forms leading to the suggestion that
the disease is due to de novo mutations. Here, we report 5 patients affected
with LQTS-syn including the first evidence of a familial form of this syndrome.
In all cases cutaneous syndactyly involving the third to the fifth fingers was
identified at birth. Markedly prolonged OT was evident (560+50 ms) and it was
associated with episodes of functional 2:1 AV block in the majority of patients.
In three out of five patients macroscopic T wave alternans was observed at
Holter monitoring. Beta blocker therapy was implemented in all patients. After a
follow up of 26+23 months 3/5 (60%) patients experienced cardiac events (two
of them died after elective surgery). Given the unfavourable outcome of the
previously reported cases despite beta-blockers and pacing, we implanted an
ICD in the two living patients with QTc exceeding 600ms (age at implant 6 and
1 year, respectively). Eight months after implantation, the one year old child
experienced a cardiac arrest while playing. The other patient has remained
asymptomatic. We performed molecular screening on LOTS related genes and
failed to demonstrate the presence of mutations in all probands. Based on the
evidence of LQTS-synd in a female patient, the X-linked pattern of inheritance
appears unlikely. On the other hand the presence of a family with two affected
children and apparently unaffected parents supports the view that this variant
may be inherited as an autosomal recessive trait. It is concluded that LOTS
with Syndactyly is a clinically and distinct disease characterised by marked
prolongation of QT interval frequently associated with T wave alternans and
functional AV block. This variant of LOTS is highly malignant with inadequate
response to beta-blockers: ICD should be considered in these patients.

3291 Novel mutation in the N-terminus of HERG channel
causes long QT syndrome 2 with a marked variation in
clinical phenotype

T. Rossenbacker', M. Gewillig 2 , K. Devriendt 3 , H. Heidbuchel 2 . 1 KULeuven,
Campus Gasthuisberg, CTG, Leuven, Belgium; 2KULeuven, Campus
Gasthuisberg, Department of Cardiology, Leuven, Belgium; 3KULeuven,
Campus Gasthuisberg, Centre for Human Heredity, Leuven, Belgium

Background: HERG encodes for an alpha-subunit of a voltage-gated rapidly
activating delayed rectifier potassium channel (IKr). HERG exhibits two distinct
and physiologically significant gating characteristics: rapid inactivation and slow
deactivation. Mutations in HERG cause LOTS subtype 2 (LOT2). The clinical
phenotype of LQT2 patients is due to distorted myocardial repolarization and
varies markedly within affected families. HERG channels are also molecular
targets for widely used pharmacological agents.
Findings: We report on a large LOTS family. Three patients died suddenly in
distinct circumstances at the age of 20,22 and 23 years, one patient, who was
diagnosed earlier with "epilepsy", experienced cardiac arrest but was succes-
fully resuscitated and one patient developed torsades de pointes evoked by
the combined intake of grapefruit juice and antifungal medication. Seven family
members with lenghtened QT-interval on ECG are asymptomatic while on beta-
blocker therapy. Mutation analysis (Denaturing High Performance Liquid Chro-
matography — D-HPLC) was performed and revealed an amino-acid change
from lysine to glutamic acid at codon 28 of the HERG gene (K28E). All phe-
notypically affected patients carry this mutation. The mutation was introduced
in the HERG cDNA using PCR overlapping fragments. HEK-293 cells were
transiently transfected through the lipofectamine method with mutant channels
and wild-type channels. GFP was co-expressed. Whole-cell patch-clamp ex-
periments are being done and pharmacological challenges with IKr blockers
are planned.
Conclusions: A novel mutation in the HERG gene has been isolated in a
large LOTS family. The K28E mutation is located in the cytoplasmic amino (N)-
terminus of the HERG channel. This terminus, containing a PAS domain, con-
trols deactivation, by tightly associating with the body of the K channel. There
is a strong belief that the in vitro study of the K28E mutation will further ex-
plain the important regulatory role of the N-terminus in HERG channel gating.
More-over the use of HEK-293 allows to perform pharmacological challenges
with IKr blockers in contrast to transfections in Xenopus oocytes. This study
will probably render more pathophysiological insights in acquired lengthening
of the QT-interval, which predisposes to dangerous arrhythmias as shown in
one of our patients.
Five patients in this LQT2 family have a severe phenotype and seven patients
are asymptomatic. These findings stress again the variety in clinical presenta-
tion in the LOTS and points to the important role of modifier genes.

3292 High-incidence of misdiagnosed epilepsy in children
with syncope caused by malignant ventricular
tachyarrhythmias

F.E.S. Cruz, I.G. Maia 2 , M.L.A. Fagundes', C. Lace, L. Xavier,
S. Boghossian 2 , L. Vanheusden 2 , R.S. Sa 1 . 1 Instituto de Cardiologia
Laranjeiras, Arritmia, Rio de janeiro, Brazil; 2 Pro-Cardiaco, Arritmia, Rio de
Janeiro, Brazil

Background: The vast majority of syncopal attacks in children are related to
cardiogenic disease, however most cases are first referred to a neurologist.
Consequently patients reach the cardiologist already under anticonvulsive ther-
apy.
Methods: Out of 2.000 ambulatory 24-Holter recordings performed from 1998
to 2000, we analyzed the data of 610 pediatric patients. From these, we se-
lected the malignant ventricular electrical rhythm disturbances which could be
potentially responsible for syncope or sudden death. The data included: 1. His-
tory of previous use of anticonvulsive therapy. (AntiConvT). 2. Familial sud-
den death (SD) caused by "epilepsy" (FamEpSD). 3. Syncope Characteristics
(SyncChar).Results: The study group included 21 patients, 12 females and 9
males, with a mean age of 11,7 ± 5,3 years. Twelve patients had Congeni-
tal Long QT Syndrome, among these, 05 (42%) had a history of syncope, 2/5
(40%) used AntiConvT, 1/5 (20%) had FamEpSD and all had undefined Sync-
Char. Seven patients had catecholaminergic bi-directional ventricular tachycar-
dia, all with a history of syncope (100%), use of AntiConvT was noted in 3
(43%), FamEpSD in 2 (28.5%) and SincCar related to exercise or stress in
all. Two patients presented the short coupled variant of torsade des pointes,
both with syncopal episodes (100%), without previous use of AntiConvT, no
FamEpSD or undefined SyncChar. Incidence of SD or aborted cardiac arrest
was 21%, all under 12 years of age. Conclusions: 1. Pediatric patients with
syncopal attacks and lethal arrhythmias, have a significant risk of being mis-
diagnosed as Epilepsy and treated with an anticonvulsive drug, 2- Primary
prevention becomes necessary and includes an interaction among pediatric
cardiologists and neurologists.
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3293 High incidence of appropriate and inappropriate ICD
therapies in children and young adults

T. Korte' , H. Koditz 2 , T. Paula, M. Niehaus', J. Tebbenjohanns 1 . 'Medical
School Hannover, Cardiology Dpt., Hannover, Germany; 'Medical School
Hannover, Dept. of Pediatric Cardiology, Hannover, Germany; 3Medical
University of South Carolina, Pediatric Cardiology, Charleston, United States
of America

Background: Appropriate and inappropriate ICD therapies have a major im-
pact on morbidity and quality of life in ICD recipients, but have not been sys-
tematically studied in children and young adults during long-term follow-up.
Methods: Incidence, reasons and predictors of ICD therapies were analyzed
in 20 young patients (age: 16±6 years, congenital heart defect: 11 Pt, LQT-
Syndrome: 4 Pt, idiopathic VF: 2Pt, ARVD: 1 Pt, ICM: 1 Pt, HOCM: 1 Pt) after
epicardial ICD implantation in 6 and transvenous implantation in 14 Pt during
51±31 months [18-132].
Results: There was a total 239 ICD therapies in 17 Pt (85%) with a therapy rate
of 2.8 per patient-years of follow-up. 127 ICD therapies (53%) in 15 Pt (75%)
were categorized as appropriate and 112 therapies (47%) in 10 Pt (50%) as
inappropriate with a rate of 1.5 appropriate and 1.3 inappropriate ICD thera-
pies per patient-years of follow-up. Time to first appropriate therapy was 16±18
months, caused by VF in 29 and VT in 98 episodes. Termination was success-
ful by ATP in 4 (3%) and by shocks therapy in 123 episodes (97%). Time to first
inappropriate therapy was 16±17 months, caused by AF/AFL or sinus tachy-
cardia in 77 (69%), T-wave oversensing in 19 (17%) and electrode defect in
16 episodes (14%). Inappropriate therapies were shocks in 87 (78%) and only
ATP in 25 episodes (22%). No clinical variable (age, gender, repaired congen-
ital heart disease, history of supraventricular tachycardia, epicardial electrode
system) could be identified as predictor of either appropriate or inappropriate
ICD therapies.
Conclusions: There is a high rate ICD therapies in young ICD recipients, the
majority of which occur during early follow-up. The rate of inappropriate ther-
apies is as high as 47% and is caused by supraventricular tachycardia and
electrode complications in the majority of cases.

3294 Pre-natal exposure to carbon monoxide delays
post-natal electrophysiologic maturation of rat
ventricular myocytes: a link to SIDS?

L. Sartiani', G. Lonardo', P. DePaoli', R. Cagiano 2 , V. Cuomo 3 , E. Cerbai',
A. Mugelli 1 . 'University of Firenze, Dept. Pharmacology, Firenze, Italy;
2 University of Bari, Department of Pharmacology, Bari, Italy; 3 University "La
Sapienza', Dept. Pharmacology and Gen Physiology, Rome, Italy

Maternal smoking during pregnancy and prolongation of the QT interval on the
electrocardiogram in the first weeks of life are considered as risk factors for
Sudden Infant Death Syndrome (SIDS). In animal models, prenatal exposure
to carbon monoxide (CO), a major component of cigarette smoke affects post-
natal development of several organs; no data are available concerning cardiac
electrophysiological development. In neonatal rat myocytes, the physiological
cell growth is accompanied by a significant reduction of the action potential
duration (APD), the cellular determinant of QT interval, due to an increased
expression of the transient outward current. The aim of this study was to com-
pare cell elect rophysiological maturation in male Wistar rats born from mothers
exposed to 0 (CTR) or 150 ppm CO during pregnancy, resulting in blood car-
boxyhaemoglobin levels comparable to those found in human smokers.
Methods: Action potential and ionic currents were measured in patch-clamped
myocytes isolated at different ages after birth (1, 2, 4 and 8 weeks). Cells were
superfused with a normal Tyrode's solution (to measure action potential, AP)
or appropriately modified Tyrode's solutions (to measure transient outward cur-
rent, TO and the L-type calcium current, CaL).
Results: Postnatal increase in cell size was similar in both groups; however, dif-
ferences were observed in the electrophysiological parameters during growth.
APD measured at -50 mV (APD50) progressively decreased in CTR from
131±24 ms at 1 week (n=14) to 78±8 ms at 4 weeks (n=14) and 67±7 ms at 8
weeks (n=10). This process was delayed in CO: at 4 weeks, APD50 remained
significantly prolonged (148±24 ms, n=13) versus 4-week old CTR (p<0.02)
and progressively shortened up to 92±12 ms (n=10) at 8 weeks. The ionic
basis of APD shortening involved both calcium and potassium currents abnor-
malities. At 4 weeks, the density of CaL was significantly (p<0.02) higher in CO
than in CTR (21±2 pA/pF, n=17, vs. 16±2 pA/pF, n=22) and normalized there-
after (at 8 weeks: 15±1 pA/pF, n=28 in CTR and 14±1 pA/pF, n=18 in CO). TO
density progressively increased in CTR (in pA/pF, from 4±1 at 1 week to 13±2
at 4 weeks and 14±2 at 8 weeks, p<0.01), but it remained lower in CO at.4
and 8 weeks (respectively, 7±1 pA/pF, n=22, p<0.01 vs. 4-week old CTR; 8.5
pA/pF, n=13, p<0.01 vs. 8-week old CTR).
Conclusions: Prenatal CO exposure affects the physiological shortening of
APD, thus favoring QT prolongation and related arrhythmias and possibly con-
tributing to SIDS occurrence.

INTERVENTIONAL CARDIOLOGY IN CONGENITAL
HEART DISEASE

3295 Long-term outcome of balloon aortic valvuloplasty in
infants and children

M. Witsenburg', W.A. Helbing 2 , M. Dalinghaus 2 , R.M.F. Berger 2 . ' Erasmus
MC/Sohia Children's Hospital, Paediatric Cardiology, Rotterdam, Netherlands;
'Erasmus MC/Sophia Children's Hospital, Paediatric Cardiology, Rotterdam,
Netherlands

Objective: Evaluation of clinical outcome after balloon aortic valvuloplasty
(BAV) in infants and children.
Methods: Retrospective analysis of patient files in a tertiary referral center.
Results: Since 1986 BAV was used as primary treatment in all consecutive
patients (pts) with severe aortic valve stenosis (VAS) and in pts with residual
stenosis after surgery. In a 15 year period 82 pts (58 boys, 24 girls, age range 3
days-15 yrs) underwent BAV for VAS. 38/82 pts were infants. 18/82 pts under-
went earlier surgical valvulotomy. Follow up (mean 7 yrs) was complete in 80
pts. Mortality concerned 8 pts, of whom 7 during infancy. Two infants of these
died during the intervention, caused by aortic regurgitation in one and arterial
bleeding in the other. The other 6 pts died because of cardiac failure in 4, endo-
carditis in one and acute arrhythmia 11 yrs after BAV in one pt refusing surgery.
Re-interventions were necessary in 40 pts during follow up: repeat BAV in 11
pts, surgical aortic valvulotomy in 3 and valve replacement in 26 pts. The indi-
cation for valve replacement (pulmonary autograft) in these 26 pts was valve
stenosis in 44%, regurgitation in 33% and a both stenosis and regurgitation in
the remaining pts. Of the 11 pts that underwent a repeat BAV 4 required sub-
sequent valve replacement during follow up. At 5 yrs follow up 53% of pts were
free from any re-intervention. During the study period up endocarditis occurred
in 4 pts which was fatal in one.
Conclusion: In infancy mortality and the need for re-interventions after BAV
for VAS is considerable. After infancy BAV for VAS is a successful and low risk
therapy at longer term, postponing surgical intervention in the majority of pts.

3296 Long-term results of percutaneous balloon dilation for
discrete subaortic stenosis. A 17-year study

J. Suarez de Lezo', J. Segura', A. Medina 2 , M. Pan', M. Romero',
D.J. Pavlovic', S. Ojeda' , E. Hernandez 2 . 'Rein Sofia Hospital, Cardiology
Dept., Cordoba, Spain; 2Dr Negrfn Hospital, Cardiology, Las Palmas, Spain

Transluminal balloon dilation (TBD) for thin discrete subaortic stenosis (DSS) is
a useful alternative to surgical therapy. Better initial results are observed in pa-
tients with larger aortic annulus and a membrane further away from the valve.
However, given the progressive nature of the disease, the long-term efficacy of
this treatment remains unknown. This 17-year study describes the findings ob-
tained in 66 patients with isolated DSS who underwent percutaneous TBD and
were followed-up for a mean period of 7±5 years (range 2 months-17 years).
The mean age at treatment was 17±15 years (range 2 to 56). The procedure
evolved through time but was always oriented to transcatheter tearing of the
membrane. One patient 56 years old died after emergency surgery for infe-
rior wall rupture during dilation manoeuvres (1.5%). Immediately after treat-
ment, the subvalvular gradient decreased from 67±27 mmHg to 17±11 mmHg
(p<0.001). No significant progressioyrof aortic regurgitation was observed af-
ter treatment; in 7 (11%), aortic regurgitation even decreased after treatment.
None of the patients developed mitral insufficiency. Sixty-five patients were fol-
lowed up closely and had serial echo-Doppler or hemodynamic studies. After a
mean follow-up time of 7±5 years, 1 patient had a non cardiac death (1.6%), 8
pts (12%) developed restenosis (loss of 50% of initial gain), 2 (3%) progressed
to muscular obstructive disease and one developed a new obstructive distant
membrane. The age at treatment was significantly lower in patients who de-
veloped restenosis as compared with that from patients restenosis-free (7±4
vs 19±14 years, p<0.001). To date, no patient older than 13 years has had
restenosis. Nine pis were redilated at a mean follow-up time of 4±1 years af-
ter first treatment. The peak gradient decreased again from 74±30 mmHg to
22±14 mmHg (p<0.001) and none had progression of aortic regurgitation. Two
patients (3%) were surgically operated 9 months and 5 years after first treat-
ment. Fifty-five patients (83%) remain free of re-dilation and/or surgery without
progression of aortic insufficiency or muscular obstructive disease. The mean
last residual gradient, either hemodynamic or Doppler, was 28±11 mmHg at a
mean follow-up of 7±4 years.
Conclusions: TBD is an effective modality of treatment in patients with isolated
thin DSS, mainly in those older than 13 years of age. More than 80% of patients
persist with the initial benefit at long-term follow-up (mean 7 years). Redilation,
when needed, is similarly effective to first-dilation and seems to provide persis-
tent relief.
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3297 Percutaneous closure of large PDA (diameter > 2.5
mm) with the ADO. Comparisons with the Rashkind,
buttoned devices and coils in 116 patients

F. Godart, C. Rey, P. Devos, G.M. Breviere, C. Francart. Paediatric cardiology,
Paediatric Cardiology - Radiology, 59037 Lille cedex, France

Design of previously employed devices is not ideal for transcatheter closure
of moderate-to-large patent ductus arteriosus (PDA), and their use has been
associated with several drawbacks.
Method and Results: This study was performed to compare results of tran-
scatheter closure of PDA (diameter above 2.5 mm) using the Amplatzer Duct
Occluder (ADO) and previous occluders. One hundred and sixteen patients
(77 females, 39 males) underwent PDA closure with several devices: Rashkind
double umbrella (n=23, group I), Sideris buttoned device (n=39, group II), de-
tachable Cook coil (n=17, group III), and ADO (n=37, group IV) at a mean age
of 74 ± 129 months (weight: 18.9 ± 15.5 kg). Duct diameter was 3.8 ± 1.22
mm. Implantation succeeded in all but 9 (3 in group I, 2 in group II, 3 in group
III, and 1 in group IV). Time of fluoroscopy was shorter and full occlusion better
on angiography (64%) in group IV despite larger ducts (respectively p<0.0001,
p=0.0003 and p=0.0015). Complications included embolization (n=2, 1 in group
I and 1 in group III) and hemolysis (n=3, 2 in group III and 1 in group IV). During
follow-up, 12 patients had a second procedure because of residual shunting (5
in group I, 6 in group II, and 1 in group III). Complete occlusion was achieved
earlier after implantation (mean 2.6 months, p=0.0002) and rate of complete
occlusion was better in group IV (97%, p=0.025).
Conclusions-Transcatheter closure of PDA with the ADO is an effective and
safe technique which provides better results than previous occluders. It could
be highly recommended for closure of large ducts (> 2.5mm).

3298 Single center experience of transcatheter closure of
atrial septal defects using different devices

J.I. Stein 1 , A. Gamillscheg 1 , P. Zartnerl, H. Schuchlenz 2 , A. Beitzke 1 .

'Universitats-Kinderklinik, Padiatrische Kardiologie, Graz, Austria;
2LKH-Uniklinikum, Kardiologie,lI.Med.Abteilung, Graz, Austria

Percutaneous closure of secundum type atrial septal defects (ASD)as thera-
peutic approach is widely used not only in the pediatric patient group. A num-
ber of different technical specifications have been used. We report our single
centre experience in a mixed population with the two most commonly used sys-
tems Amplatzer septal occluder (ASO) and Cardio Seal/Cardio Seal Starflex
(CS/CSSTF).
In a 4 year period (1997 to 2001) 93 pts were scheduled for the procedure -aged
2 -71y, weight 10-91 kg, 38% being <18 years and 15% > 50y. The procedure
was performed under general anesthesia in all children and most adults, using
TEE in all. Anticoagulation -heparine- was given for the procedure, antiplatelet
therapy for the following 6 months. In 13 pts the procedure was stopped after
balloonsizing. 81 devices were implanted, in one girl two defects were closed
with two devices in the same session (CS).
There were 29 pts treated with CS/CSSTF and 51 pts with ASO. We found no
significant differences between the ASO and CSSTF group, although Qp:Qs
and ASD- size were larger in the ASO group.There was also a tendency of
smaller rims at the aortic border of the ASD in the ASO group. Procedure time
and radiation time showed no significant difference (4.5 - 37 min, mean 10.2).
Successfull implantation was possible in all pts when attempted, in those re-
jected, the single defect was too large in comparison to the intraatrial septal
length, and/or had no sufficient rim for either device. In the setting of multiple
defects (3x) there was either no place for mutliple devices or insufficient rims
too.
There was no early or late embolisation. We encountered only one serious
complication. In a 4 year old girl with insufficient systemic anticoagulation a
cerebral infarction with hemiparesis occurred within the first 12 hours after the
procedure. Symptoms resolved qucikly and are almost gone three years after
the implantation.
On follow up with TIE and TEE there are three trivial residual leaks;in 1 adult
the initially well positioned device showed diffrent psoition and significant shunt
at the 1 year followup.
CS/STF-devices are mainly used in smaller pts with defects upto 20 mm, al-
though we also use now the 6-arm device where defects up to 26 mm can
beclosed.ASO- devices were implanted also in defects exceeding even 30 mm.
In our experience ASD's in all ages can be addressed safely with transcatheter
closure when the appropriate device for the pt and defect size is selected.

3299 Incidence and clinical outcome of thrombus formation
on ASD and PFO closure devices in 900 consecutive
patients

U. Krumsdorf, K. Horvath, S. Ostermayer, K. Billinger, E. Zadan, T. Trepels,
H. Sievert. Cardiovascular Center Bethanien, Cardiology, Frankfurt, Germany

Purpose: The purpose of this study was to investigate incidence, morphology
and clinical course of thrombus formation on atrial septal defect (ASD) and
patent foramen ovale (PFO) closure devices.
Methods: Between August 1992 and January 2001 in 900 consecutive patients
transcatheter closure of a patent foramen ovale (n=537) or an atrial septal
defect (n=363) was performed. Routine transoesophageal echocardiography
(TEE) was performed after 2-4 weeks and 6 months.
Results: Thrombus formation in the left (n=1 1) or the right atrium (n=6) or
both (n=3) was found in 5/360 ASD patients (1.4%) and in 15/531 (2.8%) PFO
patients. This was observed after 2-4 weeks in 14, after 6 months in 3, after 1
year in 2 and after 5 years in 1 patient. The diameter of the thrombus varied
from 5 to 30 mm (12 ± 7). After 4 weeks the TEE revealed thrombus formation
in 7% on the CardioSEAL, the STARFIex and the PFO-Star occluder, in 4% on
the ASDOS occluder, in 1% on the Helex occluder and in 0% on the Sideris and
the Amplatzer occluder. The difference between the Amplatzer on one hand
and the CardioSEAL, the STARFIex and the PFO-Star occluder on the other
hand was significant (p < 0.05).
Prethrombotic disorders were found in 2 PFO patients (thrombocytosis and
hyperactivity of Factor Vlll), post procedure atrial fibrillation in 4, persistent atrial
septal aneurysm despite device implantation in 4, device arm fractures in 3
(N.S.).
Three minor strokes and one TIA occurred. In 17/20 patients the thrombus
resolved following anticoagulation therapy with heparin or warfarin. In 3/20 pa-
tients the thrombus had to be removed surgically.
Conclusion: The incidence of thrombus formation on closure devices is low.
In most of the patients the thrombus resolves under anticoagulation therapy
without clinical consequences. Surgery is rarely needed and should not be rec-
ommended generally.

3300 Right ventricular size after device closure of atrial
septal defects - Serial changes and factors affecting
them

K.M. Krishnamoorthy, J.A. Tharakan, T. Titus, V.K. Ajithkumar, A. Bhat,
S. Sivasankaran. Trivandrum, India

Introduction: Right ventricle (RV) will remodel and decrease in size when the
volume overload due to atrial shunting is abolished. The time course of these
changes and factors affecting the changes were studied in patients undergoing
device closure of atrial septal defect (ASD) where the effect of anaesthesia and
surgery are absent.
Methods: In 28 patients (17 females), RV size was measured before and 2
days (2d) after successful closure of ASD with Amplatzer device and at follow-
up of 3 months (3m) and 1 year (1y).
Results: Mean age was 22.3±17 years and mean body surface area
1.31±0.32 m2 . Mean left to right shunt (Qp:Qs) was 2.08±0.53. RV dimension
(RVD, in mm) before closure (RVD-pre) was 28.6±8.2. RVD 2d after closure
(RVD-2d), at 3m follow-up (RVD-3m) and at ly follow-up (RVD-1y) are shown
in table 1. The decrease in absolute RVD, decrease in indexed RVD and per-
centage decrease in RVD are also shown in table 1. Significant correlations
of Qp:Qs with decrease in RVD were seen for values at 2d and at ly follow-
up: (i) with absolute decrease at 2d: r=0.72, p<0.005; absolute decrease at
ly: r=0.7, p<0.05; (ii) with decrease in indexed size at 2d: r=0.7, p<0.03; de-
crease in indexed size at ly: r=0.78, p<0.02; (iii) with percentage decrease at
2d: r=0.69, p<0.002; percentage decrease at ly: r=0.8, p<0.01. There was a
weak correlation of age with decrease in RVD at 2d: r=0.49, p<0.008.

2 days 3 months 1 year

RVD after closure of ASD 24.8±6.3 20.0±4.1 18.6±4.9
Decrease in absolute RVD 3.8±2.7 4.2±3.3 0.75±0.7
Decrease in indexed RVD 2.7±1.7 3.0±2.1 0.5±0.5
Percentage decrease in RVD 12.3±6.7 16.6±9.5 4.0±4.0

* p<0.03 between RVD-pre and RVD-2d, p<0.05 between RVD-2d and RVD-3m and p<0.02
between RVD-3m and RVD-ly

Conclusions: There is an immediate and a delayed decrease in RV size after
device closure of ASD. The decrease is significantly related to the magnitude
of the shunt prior to closure and weakly to the age of the patient. The early
changes in RV size (unaffected by the morbidity of anaesthesia and surgery)
are greater than the decrease in RV size at 1 year following ASD closure. Larger
studies are required to clarify this.
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PROGNOSIS OF ACUTE MYOCARDIAL INFARCTION
REGISTRIES VERSUS STUDIES

3301 Outcome of myocardial infarction in the unselected
population is vastly different from samples of eligible
patients in large-scale clinical trials

E. Bjorklund 1 , M. Dellborg 2 , B. Lindahl 1 , K. Pehrsson 3 , U. Stenestrand',
E. Swahn 1 , F Van de Werf 4 , L. Wallentin 5 . t University Hospital, Dept. of
Cardiology, Linkoping, Sweden; 2University Hospital, Dept of Medicine,
Gothenburg, Sweden; 3Karolinska Hospital, Dept of Cardiology, Stockholm,
Sweden; 4 Thoraxcentr, Rotterdam, Netherlands; 5 Uppsala University Hospital,
Uppsala, Sweden

Several large scale clinical trials of fibrinolysis in ST-elevation myocardial infarc-
tion (MI) have repeatedly demonstrated an impressively low mortality - 6% at
30 days and 9-10% at 1 year. It has, however, been questioned whether these
results are representative for unselected patient populations.
Methods: The ASSENT-2 (A2) trial randomised ST-elevation MI patients to fib-
rinolytic treatment with tPA or TNK-tPA without any difference in outcome. Out
of the 17005 patients 1070 were recruited in Sweden out of which 753 in hospi-
tals simultaneously recording all CCU admissions in the national CCU registry
RIKS-HIA. During the period for A2 recruitment another 2977 patients (Non-A2)
with fibrinolytic treatment for acute MI were recorded in the RIKS-HIA. The data
obtained in the RIKS-HIA registry and 1-year outcome, based on matching with
the National registry for death, were used for the comparisons.
The Non-A2 population was significantly older and contained more women, di-
abetes mellitus, previous MI and used more anti-thrombotic and diuretic medi-
cation than the A2 patients. Further, in multivariate analysis, participation in the
ASSENT-2 study was significantly (p<0.001) associated with improved 1-year
survival adjusting for age, gender, diabetes mellitus, previous MI, congestive
heart failure and medication at entry.
Results:

Results: Death at 1 yr n/n A2 Non-A2 p

Total 753/2977 9.0% 20.0% -<0.001
Age <65 years 314/1035 1.9% 5.2% 0.012
Age 65-75 years 260/861 7.3% 16.0% <0.001
Age >75 years 179/1081 24.0% 37.4% <0.001

Conclusion: The unselected acute MI population has considerably worse out-
come than acute MI patients eligible for clinical trials. The natural course and
the effects of different treatments in acute MI needs to be monitored also in
broader patient populations than usually included in clinical trials.

3302 Study results did not represent real-life practice — Data
from GUSTO-5 and ACSIS-2000

V. Guetta' , J. Leor' , H. Hod', S. Gottlieb', D. Freimark' , A. Battler 1 ,

Y. Hasin 1 , S. Behar° on behalf of for the GUSTO-5 and ACSIS-2000 Trialists.
t Neufeld Cardiac Research Institute, Tel Hashomer, Israel; 2Neufeld Cardiac
Research Institute, Tel Hashomer, Israel

Among the 16,588 patients (pts) who participated in GUSTO-5, 1973 were
recruited in Israel. The study did not show a significant mortality difference
between the two arms of the study (5.6 vs. 5.9%). The low 30-day mortal-
ity was suggested as the reason for the lack of difference between the two
study groups. A national survey on AMI, ACSIS-2000, was performed during
the conduction of GUSTO-5 in Israel and included 1,112 pts with ST eleva-
tion MI, of whom 473 (43%) were treated with thrombolysis. Two hundred and
fifty pts were recruited to GUSTO-5 and 220 received routine thrombolysis in
the same CCU5 which recruited pts to GUSTO-5. The mean age of GUSTO-5
pts was lower (59 yrs) than that of patients included in the survey (controls)
(62 yrs; p<0.05). The control group also included more diabetics (35%) and
hypertensives (42%) than counterparts (23 and 32% respectively; p<0.05 for
each). More pts included in GUSTO-5 presented with typical symptoms (96%)
vs. controls (89%; p<0.05), while the latter group were more often in Killip class
>2(18%) than the GUSTO-5 group pts (12%; p<0.05). In the GUSTO-5 group,
all pts received tPA while among the control group, 82% received STK. Aspirin
and beta-blockers were equally given to both groups. Coronary angiography
was performed in 59% of GUSTO-5 cases versus 50% in the control group. The
median time from pain onset to thrombolysis was similar in GUSTO-5 (165')
and the control group (157'). Thirty-day mortality was 4.1% in the GUSTO-5
group versus 10.2% among controls (p<0.05). This study showed that only
43% of STE MI were treated with thrombolysis and only 50% of pts eligible for
thrombolytic therapy were included in the trial. Pts included in GUSTO-5 exhib-
ited a lower risk profile than counterparts treated with standard thrombolysis
and therefore had different outcomes. This study emphasizes the importance
of maintaining a registry when clinical studies are performed.

3303 Changes in in-hospital management and outcome of
acute myocardial infarction in the late 1990s: the
nation-wide French 1995 and 2000 registries

N. Danchin 1 , H. Ghobrial 2 , G. Hananial, P. Gueret 3 , D. Blanchard 4 ,

J.M. Lablanches, L. Vaur 2 , J.P. Cambou 6 . t Cardiology Dept., Paris, France;
2Aventis, Paris, France; 3CHU Mondor, Cardiologie, Creteil, France; °Clinique
St Gatien, Cardiologie, Tours, France; 5 CHU Lille, Cardiologie, Lille, France;
slnserm U 518, Toulouse, France

The hospital management of patients with acute myocardial infarction (AMI)
has changed considerably in the last decade. In order to assess possible dif-
ferences in "real world" management and outcome of AMI in the late 1990s,
we conducted 2 nation-wide registries using a similar methodology in intensive
care units representing more than 3/4 of all French ICUs in November 1995
and November 2000. A total of 2563 patients with AMI < 48 hours from symp-
tom onset were included in 1995, and 2320 patients in 2000. Patients admitted
in 2000 were significantly younger (65.4 ± 14 vs 66.6 ± 14 years, p<0.05),
but the sex ratio and prevalence of risk factors were similar. Previous medical
history was also similar (prior MI: 16% vs 18%, CHF: 9% vs 6%; stroke: 7% vs
5% and peripheral artery disease: W% vs 9%). Intravenous thrombolysis was
used less often in 2000 (24% vs 32%), while the use of early PTCA was more
frequent (32% vs 13%); overall reperfusion therapy by either thrombolysis or
PTCA was used as often in 2000 (43% vs 43%). The use of reperfusion ther-
apy decreased with increasing age in both cohorts. In the younger patients (<
50 years) the use of early PTCA was half in 1995 (21%) compared with 2000
(45%); in older patients, also, early PTCA was used much more frequently in
2000 than in 1995 (patients 70-79 years: 25% vs 11%; patients 80 years and
older: 12.1% vs 4.6%). Cardiogenic shock developed in a similar proportion of
patients in the 2 cohorts (6.6% vs 7.0%) and ventricular fibrillation was also
as frequent in the 2 cohorts (3.8% vs 3.5%). Five-day mortality, however, was
lower in 2000 than in 1995 (5.8% vs 7.7%, p = 0.01), a difference that remained
significant in multivariate analysis (p<0.03) The other independent factors of 5-
day mortality were age, diabetes mellitus, previous stroke, and anterior location
of MI; use and modality of reperfusion therapy were not significantly and inde-
pendently related to early mortality.
Conclusion: patients admitted for AMI in France are sligthly younger in 2000
than in 1995; the use of reperfusion therapy is similar, with a dramatic shift
from thrombolysis to PTCA. Early mortality has continued to decline from 1995
to 2000, but there is no evidence that this change is related to the changes in
mode of reperfusion therapy.
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133041 Predictors of in-hospital mortality in the global registry
of acute coronary events (GRACE)

K.A.A. Fox 1 , R.J. Goldberg 2 , K. Pteper ', C.P.Cannon", F. Van de WertS,
S.G. Goodman 6 , O. Dabbous 7, C.B. Granger 3 on behalf of The GRACE
Investigators. 1The Royal Infirmary of Edinburgh, Cardiology, Edinburgh,
United Kingdom; 2 U of Massachusetts Medical School, Department of
Cardiology, Worcester, United States of America; 3Duke University Medical
Center, Department of Cardiology, Durham, United States of America;
4 Brigham and Women's Hospital, Cardiology, Boston, United States of
America; 5Universitair Ziekenhuis Gasthuisberg, Cardiology, Leuven, Belgium;
6St. Michael's Hospital, Cardiology, Toronto, Canada; 7U of Massachusetts
Medical School, Center for Outcomes Research, Worcester, United States of
America

Background: Specific pharmacologic (e.g. glycoprotein IIblllla inhibitors) and
interventional strategies (revascularization), have most benefit in high risk
acute coronary syndromes (ACS) patients. However, recent registry data sug
gest that clinical practice is not always based on trial evidence or current treat
ment guidelines. Robust and clinically applicable risk models are needed to
guide routine practice, but prior risk models have been derived from restricted
or trial populations and may be less widely applicable.
Methods: GRACE is the largest multi-national registry including patients with
the full spectrum of ACS. We developed a multivariable logistic regression hos
pital death-prediction model in 11,380 patients (509 in-hospital deaths) and val
idated the model in a prospective cohort of 3,972 patients and also in 12,142
patients from the GUSTO lib trial.
Results: Eight independent risk factors accounted for 90% of predictive infor
mation for the risk of in-hospital death in the model (Table). Two new indepen
dent predictors were identified: resuscitated cardiac arrest and serum creati
nine. The model demonstrated excellent discriminant ability with a C statistic of
0.83 for the derived data set, 0.84 for the confirmatory data set and 0.79 for the
external GUSTO lib database.
Risk factors for in-hospitaldeath

* Medication use reported for eligible patients without specific contralndications according to
recommendationsfrom the ACC/AHAguidelines; Gp, glycoprotein;

Conclusions: Preliminary results from the CRUSADE quality improvement ini
tiative demonstrate suboptimal adherence to the ACC/AHA guidelines for the
management of NSTE ACS. These data provide targets for interventions de
signed to improve the quality of care for high-risk patients with NSTE ACS.

133061 Sustained prognostic value of TIMI risk score in acute
coronary syndromes

P.Araujo Goncalves, J. Ferreira, C. Aguiar, M. Trabulo, J. Aniceto Silva,
R. Seabra-Gomes. H Santa Cruz, Cardiologia, Carnaxide, Portugal

Background: TIMI Risk Score is a simple clinical score for short-term risk
stratification and for therapeutic decision-making in patients (Pts) with non-ST
elevation acute coronary syndromes (ACS). Nevertheless, its value for long
term prognosis is unknown.
Objective: We sought to evaluate the prognostic value of TIMI Risk Score atl
year after ACS.
Methods: We studied 433 consecutive Pts, admitted to our CCU with ACS
(mean age 64±11 years, 21% female, 67% with unstable angina). The 7 vari
ables of the TIMI Risk Score were applied at admission. Prognostic value was
evaluated by the combined endpoint of death or myocardial infarction (MI) at
30 days and at 1 year.
Results: The incidence of death/MI at 30 days follow-up was 4.5% for Pts with
TIMI Risk score 1-3 (Tl, n=157), 6.8% for Pts with TIMI Risk score 4-5 (T2,
n=220) and 14,3% for TIMI Risk score 6-7 (T3, n=56). Between 30 days and 1
year, the incidence of the combined endpoint was 4% for Tl, 8.8% for T2 and
16.7% for T3 and atl year 8.3%,15% and 30.4% respectively. The cumulative
incidence of death or MI at 1 year was significantly higher in T2 or T3 versus
Tl (p=0.006).

86.4%
82.7%

54.9%
56.2%

Discharge Use

89.6%
74.4%
83.7%
34.3%

Acute Use (1st 24 hours)Medications'"

Acute and Discharge Medications

Aspirin
Beta-Blockers
Heparin
Glycoprotein IIb/llia Inhibitors
ACE-Inhibitors
Statins

+39
+28

0-59
1 -100

+14
0-58
0-46
0-28

Grace scoreRisk factor OR

Resuscitatedcardiac arrest 4.3
ST-deviation 2.4
Killip class 2.0 per class
Age 1.7 per 10 yrs over 30
Elevated initial cardiac markers (CRP,Troponin) 1.6
Systolic BP 1.4 per 20 mmHg under 200
Heart rate 1.3 per 30 bpm over 50
Creatinine 1.2 per mg/dl under 4

Independent risk factors for in-hospital death (cumulativescore predicts risk of death)

Conclusion: The GRACE registry has provided a robust risk model for the
hazard of in-hospital death, regardless of whether the patient presents with ST
elevation MI, non-ST MI or UA. The GRACE cumulative score can be used in a
nomogram or personal digital assistant (PDA) to predict death and hence guide
clinical practice.

133051 Targeting improved adherence to the ACC/AHA
guidelines for the management of non-ST-segment
elevation acute coronary syndromes

M.T. Roe I, E. Peterson 2 ,C.v. Pollack", S. Smith", R. Brindis",
R. Christenson 6, W.B. Gibler 7, E.M. Ohman 4 on behalf of The CRUSADE
Investigators. 1Duke Clinical Research Institute, Durham, United States of
America; 2Duke Clinical Research Institute, Cardiology Dept., Durham NC,
United States of America; 3 Pennsylvania Hospital, Emergency Medicine,
Phi/adelphia, United States of America; "University of North Carolina,
Cardiology, Chapel Hill, United States of America; 5Kaiser Permanente Health
System, Cardiology, San Francisco, United States of America; 6 University of
Maryland, Pathology, Baltimore, MD, United States of America; 7 University of
Cincinnati, Emergency Medicine, Cincinnati, OH, United States of America

Background: Despite publication of the revised ACC/AHA guidelines for the
management of non-ST-elevation acute coronary syndromes (NSTE ACS) in
2000, implementation of the treatment recommendations from the guidelines
in clinical practice has not been well-characterized.
Methods: The CRUSADE national quality improvement initiative has been de
veloped to encourage adherence to the ACC/AHA guidelines for the manage
ment of high-risk patients with NSTE ACS in U.S. hospitals. A unique collabora
tion of Cardiologists and Emergency Medicine physicians has been established
for CRUSADE to improve early risk stratification strategies and the quality of
hospital-based care provided to patients with NSTE ACS.
Results: Since December, 2001, a total of 892 patients have been included
in CRUSADE. Of these patients, 50.1% presented with ST-depression, 70.9%
presented with elevated cardiac markers (CK-MB or Troponin I or T), the me
dian age was 69 years (57,78 years), and 39.8% were female. Baseline use
of acute and discharge therapies recommended by the ACC/AHA guidelines is
displayed in the table. By August, 2002, projections indicate that approximately
8000 patients will be included in the CRUSADE database.

Cumulative incidence of death or MI.

Conclusion: Besides being a good prognostic indicator at 30 days, the TIMI
Risk Score seems to keep it's prognostic value at one year follow-up.
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3307 Is two-dimensional echocardiography sensitive and
specific enough to diagnose cardiac tamponade?

A.D. Ristic 1 , A. Kusic-Pajic 1 , P.M. Seferovic 1 , B. Obrenovic-Kircanski 1 ,

R. Maksimovic 1 , G. Ristic 1 , M. Ostojic 1 , B. Maisch 2 . t University Inst. for
Cardiovasc. Dis., Belgrade, Yugoslavia; 2Philipps University Marburg, Dept. of
Internal Medicine-Cardiology, Marburg, Germany

Echocardiographic prediction of cardiac tamponade is controversial. The aim of
the present study was to evaluate sensitivity and specificity of two-dimensional
(2D) echocardiographic signs of cardiac tamponade in comparison to the inva-
sive hemodynamics.
Methods: In 50 pts with large pericardial effusions (PE) (58% males, age
54.2±9.6 yrs, PE> 2 cm anteriorly) echocardiography was performed imme-
diately before cardiac catheterization and pericardiocentesis. Diagnosis of car-
diac tamponade was established only if both clinical (jugular venous distention,
tachycardia, hypotension, pulsus paradoxus) and hemodynamic signs were
present (elevation and equilibration of intrapericardial and right atrial (RA) pres-
sures).
Results: According to the clinical and hemodynamic criteria 8/50 pts (16%)
undergoing pericardiocentesis for large symptomatic PE had cardiac tampon-
ade. Average volume of PE evacuated by pericardiocentesis in pts with tam-
ponade was larger but not significantly different in comparison to pts without
tamponade (725±344 ml vs. 649±421 ml; p=0.317). Among the investigated
2D-echocardiographic parameters (table) RA collapse and sustained inferior
vena cava (VCI) congestion had 100% sensitivity, but low specificity. Right ven-
tricular (RV) diastolic collapse and "swinging heart" had high sensitivity, but low
specificity. In contrast, left atrial (LA) collapse was highly specific, but had low
sensitivity, with a positive predictive value of 42.9%. Sudden leftward motion of
the interventricular septum (IVS) was the only parameter with both high sensi-
tivity and specificity, and the positive predictive value of 80% for the diagnosis
of cardiac tamponade.

N=50 pts 	 RA LA RV Swinging Leftward IVS VCI
collapse collapse collapse heart motion - inspirium congestion
(45 pts) (4 pts) (38 pts) (29 pts) ( 1 0 pts) (29 pts)

Sensitivity (%) 	 100 37.5 75 75 100 100
Specificity (%) 	 11.9 90.5 23.8 45.2 95.2 50
Positive predictive value (%) 17.8 42.9 15.8 20.7 80 27.4

Sensitivity, specificity, and positive predictive value of the 2D-echocardiographic signs of cardiac
tamponade. RA - right atrium, RV - right ventricle, LA - left atrium, VCI - inferior caval vein, IVS
- interventricular septum.

Conclusion: Leftward IVS motion in inspirum is a valuable 2D-echocardiogra-
phy sign of cardiac tamponade that should be systematically investigated in
patients with large PE.

3308 Effect of cardiac tamponade in left ventricular pressure
volume relations in humans

K.E. Vardakis 1 , G.E. Kochiadakis 1 , E.N. Simantirakis 1 , N.E. Igoumenidis',
E.I. Skalidis', M.I. Hamilos', P.E. Vardas 2 .'Heraklion University Hospital,
Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion University Hospital,
Cardiology, Heraklion, Greece

Background: In this study we use, for first time in humans, the analysis of
left ventricular (LV) pressure-volume loops to estimate the influence of cardiac
tamponade in LV performance. This method is considered independent from
preload and afterload changes, which are extreme during cardiac tamponade.
Methods: We studied eight patients (4 men, mean age 53±6 years). All pa-
tients were free of previous cardiovascular events, with large pericardial ef-
fusion of neoplasmatic origin and were scheduled to undergo percutaneous
balloon pericardiotomy. According to our protocol, we infused sucrose solution
in the evacuated pericardial space (after successful percutaneous pericardio-
centisis) until achievement of cardiac tamponade or strong patient discomfort.
A conductance catheter was used to analyse LV pressure volume loops contin-
uously and compute LV mechanics at baseline and after tamponade.
LV end-systolic elastance (EES), preload recruitable stroke work (PRSW), car-
diac index (Cl) and stroke work (SW) were derived as indexes of systolic per-
formance while LV end-diastolic volume (LVEDV), LV end-diastolic pressure
(LVEDP), LV chamber stiffness index (LVCSI) and time constant of isovolumic
relaxation time (Tau) as indexes of diastolic function.
Results: Indexes of cardiac filling (LVEDV: 131.0±6.5 vs 90.4±5.0 ml, LVEDP:
10.3±1.3 vs 15.7±1.5 mmHg, p<0.05 for both) seemed to be impaired during
tamponade as well as cardiac performance (CI: 3.5±0.3 vs 2.6±0.4 Umin.m 2 ,
SW: 4818±626 vs 2410±283 mmHg.ml, p=0.028 for both) and LV diastolic
function (LVCSI: 0.023±0.01 vs 0.037±0.02, Tau: 40.8±4.6 vs 32.3±2.8 sec,
p<0.05 for all). In contrast, the preload-independent indexes of myocardial con-
tractility showed no clear change at baseline and tamponade (EES: 1.08±0.19
vs 1.08±0.24 mmHg/ml, p=0.599, PRSW: 97.4±9.7 vs 94.9±14.6 mmHg,
p=0.249).

Conclusions: Cardiac tamponade induces severe filling disturbances and im-
pairs diastolic performance of the normal human heart but does not impair
intrinsic myocardial contractility. Our results further support the concept that
treatment should be focused in improving LV filling while the use of inotropic
agents may be of limited value in the treatment of cardiac tamponade

3309 Tissue Doppler analysis of mitral annulus motion in
patients with constrictive pericarditis

T. Butz', L. Faber', Y. Kim', C. Schaksmeier', N. Bogunovic', R. Koerfer 2 ,
D. Horstkotte 1 . 1 Heart Center North Rhine-Westphalia, Cardiology Dept., Bad
Oeynhausen, Germany; 2 Heart Center North Rhine-Westphalia, Dept of
Thorac Cardiovasc Surg, Bad Oeynhausen, Germany

Background and Introduction: Clinical diagnosis of constrictive pericarditis
(CP) is difficult. It has been suggested that tissue Doppler (TVI) analysis of
mitral annulus (MA) motion might be a helpful tool to differentiate CP from dias-
tolic myocardial dysfunction. In patients (pts.) without CP, early transmitral flow
velocity (E) increases with higher filling pressure (PCW), while early diastolic
MA velocity (E') is reduced, resulting in a positive linear correlation between
E/E' and PCW. In contrast, E' has been reported to be normal despite high
PCW in CP pts. We therefore studied the relationship between E, E' and PCW
in pts. with documented CP who had undergone complete invasive hemody-
namic assessment.
Results: From 14 CP pts. (mean age: 56±15 years), 9 were in sinus rhythm
(SR), 5 in atrial fibrillation (AF). Coexistent mitral valve stenosis (MS) or re-
placement (MVR) was present in 3, aortic valve replacement (AVR) in 2, a
cardiac post-radiation syndrome in 1, and coronary artery disease (CAD) in
5 pt(s). Systolic LV function was normal, mean pulmonary wedge pressure
(PCW) 20±5, and LV enddiastolic pressure 22±5 mm Hg. Left atrial diame-
ter was 50±13 mm. E was 112±55 cm/s, deceleration time of E 134±36 ms,
and E' 13±6 cm/s. An E' <8 cm/s was only found in the pt. with post-radiation
syndrome. After exclusion of the 3 pts. with MS or MVR, the E/E' ratio and
PCW showed a significant inverse correlation (E/E' = 17.0-0.5 x PCW; r=0.78;
p<0.01) opposed to that described in diastolic myocardial dysfunction.
Conclusion: TVI in combination with transmitral flow analysis is a helpful
new tool to differentiate severe LV filling abnormalities, independent of cardiac
rhythm, and especially for the pen-operative assessment of CF.. The inverse
correlation of E/E' and PCW may be impaired, however, if mitral valve or my-
ocardial disease coexist with CR

3310 Troponin I release in idiopathic acute pericarditis:
clinical and prognostic value

M. Imazio, B. Demichelis, E. Cecchi, M. Giuggia, R. Trinchero. Maria Vittoria
Hospital, Cardiology Dept., Turin, Italy

Background: Acute pericarditis has been recently reported as a possible
cause of non-coronary heart disease systemic release of troponin I (Tn I). The
prognostic value of this observation remains unknown.
Aim: To investigate the frequence of Tn I release in patients with idiopathic
acute pericarditis and to evaluate its clinical and prognostic value.
Methods: 118 consecutive cases of idiopathic acute pericarditis (age 49,2 f
18,4; 61 males) were included from January 2000. A highly sensitive colorimet-
ric immunoassay was used to measure,Th I (lowest measurable concentration
of 0,04 ng/ml, reference interval: 0,0Q6,1 ng/ml and an acute myocardial infarc-
tion -AMI- threshold of 1,5 ng/ml). Creatine Kinase(CK)-MB enzyme release
was measured using an immunoinhibition assay (lowest measurable concen-
tration of 1,0 U/I, reference interval: 0,0-6,0 ng/ml).
Results: A Tn I rise was detectable in 38 patients (32,2% of cases). The fol-
lowing characteristics were more frequently associated with a positive Tn I test:
younger age (31,9 ± 11,4 vs 57,3 ± 15,1 years, p<0,001), male gender (71,0
vs 42,5%, p=0,007), ST-elevation (97,4 vs 51,2%, p<0,001) and pericardial
effusion (86,8% vs 60,0%, p=0,007) at presentation. Among patients with a
positive Tn I test a borderline or mild increase of Tn I (<0,4 ng/ml) was de-
tected in 29 cases (group I: 76,3%) without a CK-MB elevation. An increase
beyond AMI threshold was present in 9 cases with an elevated CK-MB value
and echocardiographic diffuse or localized abnormal ventricular wall motion
(group II: 23,7%; mean Tn 1:11,6 ± 7,8 ng/ml; mean CK-MB peak 23,6 ± 19,0
U/I). Coronary artery disease was excluded by angiography and myopericardi-
tis was diagnosed. In group II Tn I temporal pattern was similar to that seen in
AMI with levels detectable for 5-6 days while in group I the temporal pattern was
shorter (2-3 days). A mean follow-up of 18 months (range 3-24 months) was
performed. A similar rate of complications was found in patients with a positive
or a negative Tn I test (recurrent pericarditis: 13,2 vs 15,0%; constrictive peri-
carditis: 0 vs 1,3%, for all p=NS; no cases of cardiac tamponade or residual left
ventricular dysfunction were detected).
Conclusions: In idiopathic acute pericarditis Tn I elevation is the biochemical
evidence of myocardial inflammatory damage. It is commonly associated with
young age, male gender, ST-elevation and pericardial effusion at presentation
and sometimes is expression of myopericarditis. Unlike acute coronary syn-
dromes Tn I is not a negative prognostic marker in idiopathic acute pericarditis.
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331] 	 friction rub and effusion in pericarditis

S. Natant, B.T.J Meursing 2 , E.J.P Lamfers 2 , A.J.M Oude Ophuis 2 ,

F.W.A Verheugt 3 . f University Medical Center Nijmegen, Heartcenter,
Department of Cardiology, Nijmegen, Netherlands; 2 Canisius-Wilhelmina
Hospital, cardiology, Nijmegen, Netherlands; 3 UniversityMedical Center
Nijmegen, Heartcenter, Nijmegen, Netherlands

Background: In clinical pericarditis often a pericardial friction rub (PFR) is
heard and pericardial effusion (PE) is seen on echocardiography. However,
sometimes a rub is heard without PE and sometimes the other way around.
The relationship between the presence of a rub and the amount of PE, if any,
has hardly been studied in non-surgical pericarditis.
Methods: In 202 non-surgical patients (pts) a clinical diagnosis of pericarditis
was made using history, fever, lab tests and ECG. The presence of a pericardial
friction rub was scored and PE was quantitatively assessed by echocardiogra-
phy: physiologic (<1mm), moderate (1-10mm), large (>10mm).
Results:

Amount of PE Number of patients Number of PFR Percentage of PFR

Large 61 25 41
Moderate 48 27 56
Physiologic 93 50 54
Total 202 102 50

There was no relation between the amount of PE and the presence of PFR
(p>0.1). However when the suspected aetiology was taken into account, there
was a statistical significant relation with the presence of a rub (p=0.0006).
In 4/13 (31%) of pts with auto-immune disease as cause for pericarditis and
in only 2/18 (11%) of pts with neoplasma PFR was heard. On the other hand,
in 17/26 (65%) of post-infarction pts and in 37/64 (58%) of infectious pericardi-
tis PFR was heard. Finally, a rub was heard in 40/78 (51%) of the idiopathic
group. Taking into consideration that many cases of idiopathic pericarditis are
infectious in origin and thus acute, it seems that acute pericarditis is more often
correlated with a rub than the chronic one. Given the fact that fibrin deposition
into the pericardial cavity is maximal at 24-48 hours after infection and that fib-
rinolysis occurs 6-8 days after it, we suggest that PFR is correlated with the
presence of fibrin strands rather than with the amount of PE.
Conclusion: Although often suggested by clinicians, we could not identify a
correlation between a PFR and the amount of PE in this large study. How-
ever, acute causes of pericarditis are more often associated with a rub sug-
gesting that rather than the rough pericardial surfaces fibrin strings cause the
rub, where they may serve as snares.

3312 Colchicine for recurrent pericarditis: influence of
previous treatment with corticosteroids

J. Guindol, Y. Adler 2 , A. Rodriguez de la Serna 1 , A. Bayes Genis t , C. Martin
Riesco 1 , Y. Finkelstein 2 , A. Bayes de Luna'. t Hospital de Sant Pau,
Cardiology, Barcelona, Spain; 'Rabin Medical Center, Cardiology, Petah
Tiqva, Israel

Objective: To determine the efficacy of colchicine in the treatment of recurrent
pericarditis in patients refractory to corticosteroid therapy.
Background: Recurrence is one the major complications of acute pericarditis
and its management is often frustrating. Corticosteroids are often attempted
and frecuently unsuccessful and with significant side effects.
Methods: We included 51 patients (36 men; mean age 40.8 ± 18.7 years)
with recurrent pericarditis. Prior treatment had included aspirin or other non-
esteroidal anti-inflammatory drugs (n=47) and prednisone (n=29). Patients re-
ceived colchicine (1-2 mg/day) for a median of 12 months (range (1-128) and
were followed for a median of 36 (range 2-134 months).
Results: Patients receiving prednisone were older (42.2± 15.87 vs 39.0 f
22.1 tears; p=0.028), had more often a secondary form of pericarditis (48.3%
vs 18.2%; p= 0.027) and a greater number of relapses before colchicine was
started (4.51±3.34 vs 2.54±0.67; p=0.0009). Fourteen of 29 patients who were
receiving prednisone before colchicine was started (48.27%) presented with a
total of 19 new recurrences. By contrast, only six of 22 patients (27.27%) who
did not receive prednisone relapsed after colchicine was started (total, 7 recur-
rences). However, this difference was not statistically significant (p = 0.139).
Interestingly, the benefitial effect of colchicine was greater in patients who were
receiving prednisone before treatment was begun. Patients who were on pred-
nisone before the initiation of colchicine had a significantly greater increment
in the symptom-free periods during colchicine therapy (22.5±23.5 months vs.
4.6±4.7 months, p=0.0004), after colchicine was stopped (38.2±38.9 months
vs. 14.4±15.7 months, p=0.0016), and for the total follow-up period (54.2±37.4
months vs. 21.3±19.2 months, p <0.0001).
Conclusions: Colchicine is highly effective in patients with recurrent pericardi-
tis that are not properly controlled with corticosteroid therapy. These data sug-
gest that colchicine should be added to succesfully withdraw corticoids and
avoid adverse effects of prolonged corticosteriod therapy.

PROGNOSTIC FACTORS FOR CARDIOVASCULAR
DISEASE IN HEALTHY POPULATIONS

3313 The prognostic value of the electrocardiogram in the
west of Scotland coronary prevention study

P.W. Macfarlane 1 , J. Norrie on behalf of the WOSCOPS Executive
Committee. 'University of Glasgow, Medical Cardiology Dept., Glasgow,
United Kingdom; 2 University of Glasgow, Statistics, Glasgow, United Kingdom

Introduction: The West of Scotland Coronary Prevention Study (WOSCOPS)
recruited 6,595 men aged 45-65 years with moderate hyperlipidemia and no
previous myocardial infarction (MI) who were randomised to treatment either
by placebo or Pravastastin 40mg nocte. Patients were followed for a mean of
4.9 years and all events, cardiovascular or otherwise, were recorded over the
period of the trial.
Aim: The objective of this sub study was to evaluate the prognostic value of
the ECG with respect to the study endpoints, namely definite coronary heart
disease (CHD) death and non fatal MI, as well as all cause mortality.
Methods: 12 lead ECGs were recorded using a computer assisted electrocar-
diograph and transmitted to a central core ECG lab. ECGs were recorded at
baseline, annually and at the study run out phase. Minnesota Coding was un-
dertaken in an automated fashion but all codes were reviewed manually. Clin-
ical events were noted throughout the study and adjudicated by an endpoints
committee. Minor ECG changes were defined as Minnesota Codes 4-2, 4-3,
5-2, and 5-3, as 4-1 and 5-1 were exclusion criteria. Ten second baseline ECG
recordings were used to derive the standard deviation of normal RR intervals
(SDNN) and to calculate an index of cardiac vagal tone. Left ventricular mass
was calculated using an ECG based equation. Frontal plane T wave axis and
the T amplitude in Lead I were also included in the analysis.
Results: An analysis of run out ECG5 showed a highly significant reduction
in incident T wave abnormalities (5-2) in the treated compared to the placebo
group (p=0.009). With respect to the primary endpoint of definite fatal or non
fatal MI, LV mass index (p=0.026), T axis (p < 0.0001), T amplitude (p=0.0005)
and heart rate (p = 0.006) were all predictive in a multivariate analysis which in-
cluded treatment, age, smoking history, use of nitrates,diabetes, Rose angina,
family history of premature CHD death,widowhood, diastolic BP and choles-
terol:HDL ratio. Similar results were found for the extended primary endpoint
which included definite or suspect CHD death or non fatal MI. With respect to
all cause mortality, minor ST-T changes (p=0.0045), SDNN (p < 0.0001) and T
axis (p < 0.0001) were all significantly predictive of outcome in a multi variate
analysis. Cardiac vagal tone was highly predictive of outcome (p < 0.005) in
univariate analyses only.
Conclusion: These results indicate that the electrocardiogram is of significant
prognostic value in a population of middle aged men who have not sustained a
previous myocardial infarction.
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3314 The cardiovascular life course of obese and overweight
persons, compared to those with normal weight

A. Peeters', J.J. Barendregt', F.J. Willekens 2 , A.A. Mamun 1 , L. Bonneux 1 on
behalf of NEDCOM. ' Erasmus University, Dept. of Public Health, Rotterdam,
Netherlands; 2 University of Gronigen, Population Research Centre, Gronigen,
Netherlands

Background Overweight and obesity have been linked to an increased risk of
mortality, disability and a number of diseases such as cardiovascular disease,
cancer and other metabolic disorders. Their potential impact on life expectancy
and lifetime experience of cardiovascular disease has not yet been fully de-
scribed. Here we compare the total and cardiovascular disease specific life
expectancies associated with overweight and obesity at age 40.
Methods We analysed individuals from the Original Framingham Heart study,
aged 30-49 and grouped into normal weight, overweight or obese (based on
body mass index) at baseline. Mortality and cardiovascular disease incidence
rates specific for age and body mass index group were derived by survival anal-
ysis within sex and smoking status strata. From these we constructed multi-
state life tables describing the states free of cardiovascular disease and with
cardiovascular disease for each body mass index group and estimated life ex-
pectancy and life years lived with cardiovascular disease over the life course.
Confidence intervals were derived using a bootstrap procedure.
Results We found surprisingly large decreases in life expectancy associated
with overweight and obesity, with forty year old non-smokers losing 3 years
due to overweight and 6-7 years due to obesity. Obese smokers lost a striking
13-14 years compared to normal weight non-smokers. Cardiovascular disease
caused approximately half of the years of life lost in obese subjects. Although
obese people suffer a large decrease in total life expectancy they lived on aver-
age 0.6 years more with cardiovascular disease than those with normal weight.
Conclusions Obesity and overweight in adulthood are associated with large
decreases in life expectancy, comparable to smoking. As with smoking, the
loss of life due to obesity continues to occur decades after exposure. Even tak-
ing into account this shortened life expectancy, obese people spend a greater
number of years with cardiovascular disease than those with normal weight:
obesity both compresses healthy life and increases years lived with disease.
The rising world-wide prevalence of obesity highlights the urgent need for more
efficient prevention and treatment of overweight and obesity.

3315 Vitamin B6 is a predictor of long-term vascular events
in a healthy population in addition to homocysteine
and C-reactive protein levels

D. Vanuzzo', D. Gregori 2 , L. Pilotto 3 , P. Fioretti 3 , M. Carluccio 4 ,

S. Diviaccos, M. Cattaneo 6 , R. De Caterina 7 . ' Ospedale S. Maria della
Miseridordia, Udine, Italy; 2 University of Trieste, Dept of Epidemiology, Trieste,
Italy; 3 S.Maria della Misericordia Hospital, Udine, Italy; 4 University of Pisa,
Cardiology Dept., Pisa, Italy; 5Universita di Udine, Dip di Scienze e Tecnologie
Biomediche, Udine, Italy; 6 University of Milan, Milan, Italy; 7Chair of
Cardiology, Univ. of Chieti, Ospedale S. Camillo De Lellis, Chieti, Italy

Background: Plasma total homocysteine (tHcy) has been recently proposed
as a novel marker of cardiovascular risk. Plasma tHcy levels are affected by
nutritional intake of vitamin B12, folate, and vitamin B6.
We assessed the predictive value of tHcy, vit. 812, folate and vit. B6 on the
long-term occurrence of cardiovascular events in a prospectively recruited pop-
ulation in a nested case-control study with 12-years follow-up, out of the 'Mar-
tignacco Project", an ongoing epidemiological and primary prevention trial on
North-Eastern Italian middle aged men and women initiated in 1987.
Methods: Within 1,051 subjects (509 men and 542 women) recruited in 1987,
69 incident (15 fatal) coronary events (18 myocardial infarctions; 51 newly
documented myocardial ischemia) and 40 incident (5 fatal) cerebrovascu-
lar events (27 definite strokes; 13 transient ischemic attacks) occurred, until
June 1999, in subjects originally free of atherosclerotic cardiovascular disease
(cases, n=109). 109 control subjects (subjects remained free of events in the
same follow-up period) were matched to cases according to the following vari-
ables: age, sex, smoking, hypertension, dyslipidemia, and body-mass-index.
On baseline serum samples, obtained from the initial cohort in 1987, tHcy
plasma concentration, folate and vitamins B12 and B6, as well as C-reactive
protein (CRP) levels, were measured.
Results: We found a significant graded association between tHcy levels and
the risk of cardiovascular events (odds ratio, OR, for lowermost vs uppermost
quartile = 1.32, 95% Cl 1.01-1.73). Serum folate and vitamin B12 did not sig-
nificantly differ between cases and controls, but were negatively (P<0.01) cor-
related with tHcy. Vitamin B6 did not show correlations with tHcy levels, but
differed significantly between cases and controls: For subjects in the upper-
most quartile vs the lowermost quartile of vit. B6, OR=0.68 (95% Cl 0.49-0.95).
For subjects in the lowermost quartile of vitamin B6 and the uppermost quartile
of tHcy, the OR was 2.79 (95% CI: 2.06-3.77). Cases and controls were not
different as to C-reactive protein levels.
Conclusion: These data confirm the role of tHcy as a long-term independent
risk factor for cardiovascular events, but also support the additive importance
of a "novel" marker, plasma vitamin B6, independent of tHcy and CRP.

3316 Prognostic risk factors for cardiovascular events, in
subjects with familial hypercholesterolemia: 15 years
follow-up (1987-2002)

J. Skoumas', C. Pitsavos 2 , D.B Panagiotakos 2 , N. Papaioannou',
J. Skoumbourdis', M. Toutouza', C. Stefanadis 2 , P.K. Toutouzas 2 .

'University of Athens, Hippokration Hospital, Athens, Greece; 2 University of
Athens, School of Medici, Cardiology Clinic, Athens, Greece

Background: It is estimated that 200 out of 100,000 individuals suffers from fa-
milial hypercholesterolemia, worldwide. However, the influence of several risk
factors on all cause mortality, in this subgroup of subjects, has rarely been
evaluated. In this work we evaluate the prognostic significance of several risk
factors on the outcome of cardiovascular events, in subjects with familial hyper-
cholesterolemia.
Methods: During a 1987-2002, we studied 639 individuals (230 males 49 f
11 years old and 409 females, 52 ± 9 years old) with defined familial hyper-
cholesterolemia. Baseline measurements of arterial blood pressures, fibrino-
gen levels, glucose concentration, total cholesterol levels, high and low den-
sity lipoprotein cholesterol, Apo A-I & B, Lp(a), and triglycerides were evaluate
for their prognostic significance, with respect to age, sex and the prevalence
of the common cardiovascular risk factors (body mass index, smoking, hyper-
tension, diabetes mellitus) as, potential, confounders. All laboratory measure-
ments were quality controlled and a detailed database was developed. Cox
proportional hazards models were applied in order to evaluate the investigated
associations.
Results: During the follow up period 87 cardiovascular events were observed
in familial hypercholesterolemic patients. Fifty-three (61%) of the events were
observed in males and the rest of them in females (39%). The application
of the log-rank test raised the superiority of women compared to men in the
events free survival (p = 0.005). The age adjusted 15-year event rate was 3%
(87 events/2915 person-years). The multivariate analysis showed that smok-
ing (hazard ratio=2.28, p = 0.023), LDUHDL ratio (HR=1.23, p = 0.041) and
presence of hypertension (HR=3.18, p = 0.036), were independently associ-
ated with 15-year cardiovascular events in the investigated sample. The ap-
plied sensitivity — specificity analysis showed that LDL values 8-times than HDL
constitute a cut-off point that predicts with accuracy an adverse cardiovascu-
lar outcome. No associations were found between the outcome and the other
investigated factors in the long-term assessment of our patients.
Conclusions: With the power of the 15 years of prospective evaluation our
analysis showed that increased smoking habits, presence of hypertension and
LDL levels 8-times more than HDL predicts an adverse cardiovascular event,
in patients with familial hypercholesterolemia. No associations were found be-
tween the outcome and the other investigated clinical and biochemical factors.

3317 Triglycerides as predictor of late mortality in healthy
hyperlipidemic men

E. Hjerkinn 1 , L. Breivik 2 , L. Sandvik 2 , H. Arnesen 3 , I. Hjermann'. 'Ulleval
University Hospital, Div. of Cardiology Dpt. of Prev. Card., Oslo, Norway;
2 Ullevaal University Hospital, Research Forum, Oslo, Norway; 3 Ullevaal
University Hospital, Division of Cardiology, Oslo, Norway

Objective: The aim was to study cholesterol, triglycerides (TG), smoking and
blood pressure as potential predictors of 24 years mortality in hyperlipidemic
middle aged men. Z
Background: We studied 104,healthy men aged 40-49 years with start val-
ues of total serum cholesterol > 7.75 mmol/I and fasting triglycerides >2.95
mmol/I within the randomised diet and smoking cessation trial of the Oslo study
(n=1232).
Results: 33 subjects died during the 24 years observation period.
Only triglycerides and smoking were significantly related to mortality.
Analysis for trend through quartiles of triglycerides (table I) showed statistical
significance (p= 0.049).
Subjects in the lowest TG quartile (2.95-3.18 mmol/I) had 70% reduction in
mortality compared to the remaining subjects (>3.18 mmol/I) (RR= 0.30, 95%
Cl 0.10-0.90, p= 0.014). Non-smokers had 60% reduced mortality compared to
smokers (RR=0.40, 95%Cl 0.17-0.94, p=0.019).
When TG and mortality were studied in a Cox regression analysis, with age and
smoking as independent variables, TG was significantly related to mortality,
1.quartile vs 2.,3. and 4th quartile: RR=0.24, (95% Cl 0.07-0.77), p=0.02. For
smoking the Cox analysis showed a RR=0.39 (95%Cl 0.15-1.02) p= 0.054.

Triglycerides t.quartile 2.quartile 3.quartile 4.quartile

mmolA 2.95-3.18 3.18-3.8 3.8-4.5 4.5-13.6
Dead (n) 3 9 12 9
Mortality % p=0.049 	 11.5 	 34.5	 46.2 	 34.6

Triglycerides (mmol/l), quartiles vs Mortality

Conclusion: This study indicates that high levels of fasting triglycerides (>3.2
mmol) are associated with 3-fold increased late mortality in healthy men with
combined hyperlipidemia.
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3318 Conventional risk factors underestimate subclinical
coronary artery disease in younger asymptomatic
subjects

J. Shemesh 1 , S. Segev 2 , D. Haratz 3 , M. Motro'.'Cardiac Rehabilitation
Institute, 2 Institute of Medical Screening, 3Lipid Research Institute, Sheba
Medical Center, Ramat Gan, Israel

Background: The incremental value of coronary artery calcification (CAC) as
compared to conventional risk factors in identifying subjects with subclinical
coronary artery disease (CAD) has been unclear. We defined subclinical CAD
as the presence of CAC, detected by multi-row detector spiral computed to-
mography (MDCT), and sought to compare its presence with the conventional
coronary risk factors in relation to age.
Methods: We studied 445 participants (mean age 55±7 years old, 89% male)
in the annual check-up program at our institute. Subjects over 40 years without
known CAD were included. All underwent routine physical examination, ECG
stress test, blood analysis and MDCT with prospective ECG triggering. Sub-
jects were divided into a younger age group below 50 years (n=1 23, mean age
46±4) and an older one over age 50 (n=322, mean age 58±6).
Results: The prevalence of CAC was 27% in the youngers and 60% in the
older group (p<0.01). Median (Q1,Q3) of total calcium score were 22 (13,73)
and 54 (13,128) respectively (p<0.01). Prevalence of risk factors are given in
the table.

Age group: 40-50 years 51-75 years

Hypertension 16% 31%**
Smoking 11% 18%
Diabetes Mellitus 3% 9% *
Hypertrigliceridemia 27% 20%
LDL>160mg% 10% 10%
HDL<40mg% 55% 38%`

p<0.05, "p<001

Logistic regression analysis for the prediction of CAC presence was not sig-
nificant in the younger group for all the risk factors while in the older subjects
hypertension, smoking and hyperlipidemia (all types) were significant indepen-
dent predictors of CAC with O.R. (95% Cl.) of 2.53 (1.35 - 4.1,p=0.025), 1.42
(1.1-1.8, p=0.025) and 1.26 (1.1-1.9, p=0.049) respectively.
Conclusions: In this cohort, conventional risk factors failed to predict the pres-
ence of subclinical CAD in asymptomatic subjects younger than 50 years, sup-
porting the potential of CAC detection as a screening tool for this age group.

BENEFITS OF CARDIAC REHABILITATION

3319 Reduction of absolute coronary risk following a
combined lifestyle intervention programme in patients
with coronary heart disease

L. Sommervoll 1 , K. Peersen 1 , T. Holthe 1 , T. Liodden 1 , L. Johnson 1 , I. Ford 2 ,
J.E. Otterstad 1 . 'Centralhospital of Vesffold, Cardiac rehabilitation, Tensberg,
Norway; 2 University of Glasgow, Robertsons Institute, Glasgow, United
Kingdom

Objective: In order to evaluate the prognostic impact of a multidisciplinary
lifestyle intervention programme (IP) we included 162 males with documented
coronary heart disease (CHD) for a 2-year follow-up study. They were ran-
domised into two groups: 1. IP group (n=79) with regular physical exercise
(physiotherapist), dietary advice (dietician) and general lifestyle measures in-
cluding smoking cessation (study nurse). A research physician was responsible
for their medical treatment in accordance with recent guidelines for secondary
prophylaxis. 2. Usual care group (UC, n=83), which included regular follow-up
in our outpatient clinic or by their general practitioner.
Method: The absolute CHD risk at baseline and during follow-up was based
upon the Cox proportional hazards model applied in the estimation of 5-year
risk of fatal CHD and non-fatal myocardial infarction in the placebo group of
WOSCOPS. All our patients were categorised as having angina pectoris ac-
cording to the Rose questionnaire. The following cluster of risk factors were put
into the model: Age, blood pressure, history of hypertension, family history of
CHD, total cholesterol/HDL ratio, smoking status, minor ST-T changes in the
ECG and fasting blood glucose.
Results: 5-year risk of fatal CHD and non-fatal myocardial infarction(%
± 1SD)at baseline: IP-group=15.3±9.0, UC-group=14.0±8.6, at 6 months:
IP=11.7±9.0, UC=12.9±10.2, at 2 years: IP=12.2±11.9, UC=13.7±11.8.
p=0.008 for difference in change from baseline to 6 months, p=0.023 for dif-
ference in change from baseline to 2 years. The use of statins, betablockers,
aspirin and ACE-inhibitors was identical in both groups. During the study there

Group Baseline 6 months* 2 years"

IP (n=79) 15.3+9.0 11.7+9.0 12.2+11.9
LIC (n=83) 	 14.0+8.6 	 12.9+10.2 	 13.7+11.8

were 35 cardiovascular hospitalisations in the IP group and 52 in the UC group.
Conclusions: The CHD risk was reduced by approximately 20% in the IP
group versus no change in the UC group in spite of the fact that both groups
had comprehensive and identical medical prophylaxis.

3320 Two-year benefit of cardiac rehabilitation program on
quality of life and cost-effectiveness in patients with
coronary artery disease

C.M. Yu 1 , J. Chau 1 , L.S.W. Lie, S.L. Kong 1 , S. McGhee 3 , B.M.Y. Cheung 1 ,

C.P. Lau'. 'Queen Mary Hospital, Department of Medicine, Hong Kong, Hong
Kong;' Tung Wah Hospital, Cardiac Rehabilitation Centre, Hong Kong, Hong
Kong; 3 University of Hong Kong, Department of Community Medicine, Hong
Kong, Hong Kong

Background: With the changing paradigm of managing patients with coronary
artery disease (CAD) in the last decade and the relatively few randomized,
controlled studies, it is uncertain if a cardiac rehabilitation program (CRP) could
be cost-effective and lead to improvement of quality of life (QOL). This study
evaluated the effect of CRP on QOL and its cost-effectiveness upon completion
of the program at 2-year.
Methods: A prospective, randomized, controlled study was performed in 269
patients (mean age of 64±11 years, 76% male) with recent acute myocardial
infarction (AMI, n=193) or after elective percutaneous transluminal interven-
tion (PCI, n=76). They received either an 8-week CRP (n=181) or conventional
therapy (control group, n=88) at a ratio of 2 to 1. QOL assessment (SF-36 and
Symptoms Questionnaire) was performed in all the 4 phases. Direct health-
care cost was calculated while cost-utility of CRP was estimated as money
spent (in US$) per quality adjusted life-year (QALY) gained. The prescription
rates of statin and angiotensin converting enzyme inhibitor (ACEI) were 62%
and 64% respectively. In the CRP group, 6 out of 8 SF-36 dimensions were sig-
nificantly improved by phase 2, i.e. physical functioning (<0.001), physical role
(<0.001), vitality (<0.001), social functioning (<0.001), emotional role (<0.001)
and mental health (0.003); and were maintained at phase 4. Patients were less
anxious and depressed, and were more relaxed and contented. In the control
group, none of the SF-36 dimension was improved by phase 2, and was only
4 in phase 4 (physical functioning [p=0.002], physical role [p<0.001], vitality
[p=0.04] and emotional role [p=0.01]) while bodily pain was increased. Symp-
toms were unchanged except increased hostility score. There was a significant
gain in net time trade-off in the CRP group at phase 2 (CRP:0.031 ±0.028, con-
trols: -0.049±0.031, p<0.005). The direct health care expenses in the CRP
and control groups were $15,292 and $15,707/patient respectively. Therefore
the cost-utility calculated was $640 saved/QALY gained in the CRP group. Sav-
ing attributable to CRP was primarily explained by the lower rate (13% Vs 26%
of patients, X 2=3.9, p<0.05) and cost of subsequent PTCA (p=0.01).
Conclusions: In the contemporary era of managing patients with CAD where
a high rate of statin and ACEI was used, a short-course CRP was highly cost-
effective in the provision of better QOL in patients with recent AMI or PCI. In
addition, the improvement of QOL is faster and sustained for at least 2 years
after CRP.

3321 Activation of vagal reflexes, exercise training and
long-term survival after a myocardial infarction

M.T. La Rovere 1 , C. Bersano 1 , M. Gnemmi 1 , G. Specchia 2 , P.J. Schwartz 3 .
'Fondazione "S.Maugeri", IRCCS, Cardiology Dept., Montescano, Italy,
2 Policlinico di Monza, Cardiology, Monza, Italy; 3 Policlinico San Matteo,
IRCCS, Cardiology, Pavia, Italy

We have previously shown that exercise-induced increase in Baroreflex Sensi-
tivity (BRS) improves survival at the experimental level; such evidence is still
lacking in patients after myocardial infarction (MI). We studied 95 consecutive
male patients (pts) surviving a first uncomplicated MI who were randomly as-
signed to a 4-week endurance training period (T) or to no training (NT). Age
(51±8 vs 52±8 years), site of MI (anterior 41 % vs 43%), left ventricular ejec-
tion fraction (52±13 vs 51±14%), and BRS (7.9±5.4 vs 7.9±3.4 ms/mmHg) did
not differ between the two groups. After 4 weeks training, BRS - as a marker of
vagal reflexes - increased by 26% (from 7.9±5.4 to 9.9±6.4 ms/mmHg, p=0.04)
in T, while it did not change in NT patients. During a 10-year follow-up, cardiac
mortality was 12% in T and 26% in NT (p=0.07), while revascularization pro-
cedures were performed in 13% and 18% (NS) and beta-blockers were used
in 16% and 13% (NS) in T and NT pts respectively. When T pts were grouped
according to an exercise-induced increase in BRS > 3 ms/mmHg, cardiac mor-
tality was strikingly lower compared to that of the T patients without such a BRS
increase plus the NT patients (0/16 vs 18/79, p=0.04). Age, ejection fraction,
anterior MI, myocardial revascularization and beta-blockade did not differ also
between these two groups.
Conclusion: Post-MI exercise training can favourably modify long-term sur-
vival, provided that is associated to a clear shift of the autonomic balance to-
ward an increase in vagal activity.
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3322 The effect of exercise training on baroreflex control of
heart rate and sympathetic activity in patients after
acute myocardial infarction

J. Mimura' , F. Yuasa 1 , R. Yuyama' , A. Kawamura 1 , M. Iwasaki',
T. Sugiura 2 , T. Iwasaka 1 . 'Kansai Medical University, Cardiovascular center,
Moriguchi-city, Japan; 2Clinical Laboratory Medicine, Kochi Medical School,
Kochi, Japan

Autonomic imbalance has been found in patients after acute myocardial infarc-
tion (AMI) and have been associated with an increased risk of cardiac mortal-
ity. Although exercise training (ET) is associated with reduction in sympathetic
tone, it is unknown whether ET improves sympathetic nerve traffic in patients
after AMI. The aim of this study was to examine the effects of ET on baroreflex
control of heart rate and muscle sympathetic nerve activity (MSNA) in patients
after AMI.
Methods: Twenty patients with an uncomplicated AMI were prospectively ran-
domized to training group (60% of peak heart rate, 40min/day, 4days/week,
n=10, LVEF52±6%) or to control group (n=10, LVEF50±9%). Arterial blood
pressure, heart rate and MSNA (microneurography at a peroneal nerve) were
measured at baseline and after 4 weeks. Measurements were performed at
baseline, and during baroreceptor stimulation (phenylephrine infusion) and
baroreceptor deactivation (nitroprusside infusion).
Results: There were no significant differences in baseline data between the
2 groups. Peak oxygen consumption increased 9.0±6.6% with ET. Resting
MSNA reduced from 31±13 to 24±8 bursts/min in training group but not in
control group. Arterial baroreflex sensitivity did not change in both groups after
4 weeks. MSNA response to baroreceptor stimulation increased significantly in
training group (%change of integrated activity from -43±23 to -70±23) but not
in control group. In contrast, MSNA response to baroreceptor deactivation was
similar in the 2 groups.
Conclusion: Exercise training lowers sympathetic nerve traffic in patients after
AMI. This is accompanied by a restoration of baroreflex restraint on sympa-
thetic nerve drive.

3323 Is coaching a substitute for cardiac rehabilitation in the
management of cardiac risk factors?

M.V. Jelinek', M.J. Vale', D.L. Hare 2 , J.D. Best 3 on behalf of COACH study
group. 'St Vincent's Hospital, Department of Cardiology, Melbourne, Australia;
2Austin & Repatriation Medical Centre, Department of Cardiology, Heidelberg,
Australia; 3 The University of Melbourne, Department of Medicine, St Vincent's
Hospital, Australia

Background: We have shown that personalised coaching over the telephone
(The Coach Program) is highly effective in improving risk factor (RF) status in
patients with coronary heart disease (CHD). The COACH study has allowed us
to contrast the effectiveness of coaching (TCP) with cardiac rehabilitation (CR)
in its impact on RF
Methods: Retrospective analysis of a multicentre RCT performed by cardiac
units of six teaching hospitals in Melbourne, Australia. 679 (86%) of 792 pa-
tients with CHD completed a randomised trial of TCP vs usual care (UC) to
improve RF status. CR was performed by 176 (53%) of 331 TCP patients
and by 199 (57%) of 348 UC patients. Outcome measures included: changes
in total cholesterol (TC), plasma triglyceride (TG), HDL-C and LDL-C, body
weight (BW), fasting glucose (FBG), blood pressure (BP), cardiac depression
score (CDS), Spielberger State (STAI) for anxiety, from baseline (in-hospital) to
6 months post-randomisation. In addition, 6 month post-randomisation levels
of smoking, physcial activity, symptomatic status and general well-being were
measured. Four groups were thus created: TCP/CR, TCP/No CR, UC/CR, and
UC/No CR. The variables were compared by appropriate parametric and non-
parametric statistics.
Results: Both TCP and CR produced a highly significant effects on the change
in TC and LDL-C (P<0.0001). Neither intervention resulted in change of TG
or HDL-C. Both TCP and CR resulted in large impacts on BW (P<0.0001).
TCP/CR had a greater impact on regular walking patterns than either CR of
TCP alone and all were superior to UC (P<0.0001). TCP/CR was more ef-
fective than either CR or TCP alone in reducing anxiety levels and all were
superior to UC (P=0.0045). Both TCP and CR were effective in reducing the
prevalence of chest pain and breathlessness and dyspnoea and in improving
general health at 6 months post-randomisation (P<0.0001).
Conclusion: Retrospectively both TCP and CR were highly effective improving
RF status. TCP is an alternative approach for the large proportion of patients
not able or willing to attend CR.

3324 Evaluation of the immunoregulatory role of physical
training in chronic heart failure: a randomized
crossover study

S.Adamopoulos' , J.T. Parissis 2 , D. Karatzas' , C. Kroupis', G. Karavolias' ,
J. Paraskevaidis 1 , A.J.S. Coats 3 , D. Kremastinos' . 'Onassis Cardiac Surgery
Center, Dept. of Cardiac Medicine, Athens, Greece; 2 Amalia Fleming"
Hospital, 1st Department of Cardiology, Athens, Greece; 3 Royal Brompton
Hospital, Cardiology Dept., London, United Kingdom

Objectives: To investigate the effects of physical training on peripheral im-
mune responses expressed by circulating proinflammatory cytokines and sol-
uble apoptosis mediators Fas (sFas) and Fas Ligand (sFasL), in chronic heart
failure (CHF) patients and healthy controls.
Background: Recent investigations have shown an overexpression of circulat-
ing proinflammatory cytokines and soluble apoptosis mediators in patients with
CHF, which may be related to their exercise intolerance and clinical deteriora-
tion.
Methods: Plasma levels of tumor necrosis factor-a (TNF-a), soluble TNF re-
ceptors I and II (sTNF-RI and sTNF-RII), interleukin-6 (IL-6), soluble IL-6 re-
ceptor (sIL-6R), sFas and sFasL were measured in 24 patients with stable
CHF (New York Heart Association class II-III; left ventricular ejection fraction:
23.2±1.3%) and in 20 normal control subjects before and after a 12-week pro-
gram of physical training in a randomized crossover design. Functional status
of CHF patients and healthy controls was evaluated by using cardiorespiratory
exercise test to measure peak oxygen consumption (VO2max).
Results: In CHF patients, physical training produced a significant reduction
in plasma levels of TNF-a (7.5±1.0 vs 4.6±0.7 pg/ml, p<0.001), sTNF-RI
(3.3±0.2 vs 2.7±0.2 ng/ml, p<0.05), 5TNF-RII (2.6±0.2 vs 2.3±0.2 ng/ml,
p=0.06), IL-6 (8.3±1.2 vs 5.9±0.8 pg/ml, p<0.005), sIL-6R (34.0±3.0 vs
29.2±3.0 ng/ml, p<0.01), sFas (5.5±0.7 vs 4.5±0.8 ng/ml, p=0.05) and sFasL
(34.9±5.0 vs 25.2±4.0 pg/ml, p<0.05), as well as a significant increase in
VO2max (16.3±0.7 vs 18.7±0.8 ml/kg/min, p<0.001).
Good correlations were also found between training-induced increase in
VO2max and training-induced reduction in levels of proinflammatory cytokine
TNF-a (r=-0.54. p<0.01) and apoptosis inducer sFasL (r=-0.57, p<0.005) in
CHF patients. On the contrary, no significant difference in circulating cytokines
and apoptotic markers was found with physical training in normal subjects.
Conclusions: Physical training modulates beneficially circulating proinflam-
matory cytokines and sFas/sFasL system in patients with CHF These im-
munomodulatory effects may be related to the training-induced improvement
in functional status of CHF patients.

GROWTH FACTOR REGULATION OF CARDIAC SIZE

3333 Variation at the beta-1 adrenoceptor gene locus affects
left ventricular mass

T.Stanton 1 , S. Padmanabhan 1 , A. McConnachie 2 , M. Upton 2 , G. Watt 2 ,

A.F. Dominiczak 1 , A.G. Jardine 1 , J.M.C. Connell'. r University of Glasgow,
Medicine & Therapeutics, Glasgow, United Kingdom; 'University of Glasgow,
General Practice, Glasgow, United Kingdom

Aims: Left ventricular (LV) mass is an important cardiovascular risk factor.
Beta-1 adrenoceptors (B1AR) are dominately located in the heart and their
variation may, therefore, affect LV mass. A known polymorphism of the B1AR
changes the amino acid at position 389 from glycine to arginine within an area
critical for G-protein coupling and so cell signalling. The arginine-form of the
receptor has been demonstrated to have increased GTP binding and cAMP
generation. We therefore examined the relationship between this variation in
the B1AR gene and the effect on LV mass in two contrasting populations.
Methods and Results: The first population studied consisted of 249 patients
attending a renal clinic, 37% of whom were on renal replacement therapy
(RRT). LV mass index (LVMI) was calculated by echocardiography. Individuals
were categorised CC if both alleles encoded for arginine at position 389 and
GG if both alleles encoded glycine. The GG group had a significantly higher LV
mass index when compared to the other 2 groups, CG:GG p= 0.02 and CC:GG
p=0.01 (see table). This relationship strengthened further when patients on
RRT were omitted (CC:GG p <0.001).

Number % of 249 Mean LVMI

CC 127 51 130.1
CG 103 41 132.5
GG 19 8 160.8

Frequency of different B1AR genotypes and LVMI

In a second study, the effect of B1AR genotype on electrocardiographically
measured LV mass was studied. 2280 subjects were genotyped for the B1AR
polymorphism. No significant difference was found between LVMI and genotype
after correction for age, BP and height and analysing separately for sex.
Conclusion: Genetic variation of the beta-1 adrenoceptor may well be impor-
tant in defining LV mass in pathological circumstances.
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3334 A specific type 4 cAMP phosphodiesterase isoform
regulates beta-adrenoceptor signalling in neonatal rat
cardiac myocytes

A. Sood', G. Baillie 2 , T. McSorley 2 , S.M. Cobbe 3 , M.D. Houslay 2 . ' Medical
Cardiology/ Biochemistry Depts, Glasgow, United Kingdom; 2University of
Glasgow, Biochemistry, Glasgow, United Kingdom; I University of Glasgow,
Medical Cardiology, Glasgow, United Kingdom

The large multigenic superfamily of phosphodiesterases (PDEs) provides the
sole means of degrading the ubiquitous second messenger cyclic AMP (cAMP)
within cells. Over 30 cAMP hydrolysing PDE isoforms are known and it is
thought that this multiplicity allows discrete intracellular pools of cAMP to be
maintained, thus enabling differential activation of the many targets of cAMP
signalling.
We closely defined the PDE activities present in a neonatal rat cardiac myocyte
culture model with particular focus on type 4 PDE (PDE4) where the precise
isoforms present were defined by Western blotting and RT-PCR. We then in-
vestigated PDE control of beta-adrenoceptor (B-AR) mediated cAMP signalling
in these cells. Stimulation with 10µM isoproterenol in the presence of PDE4 in-
hibitor (but not PDE3 or PDE2 inhibitor), caused a 5.5-fold increase in cAMP
concentration compared to agonist alone (p<0.001), indicating that PDE4 ac-
tivity was responsible for controlling B-AR mediated cAMP generation. Selec-
tive immunoprecipitation of PDE4 subclasses showed that PDE4D activity in-
creased upon isoproterenol stimulation (16±0.7 to 25±2 pmol/min/mg at 20
minutes, p=0.001 1), suggesting a particular role for this subclass. Immunopre-
cipation of the beta2-adrenoceptor co-precipitated PDE4 activity and Western
blotting confirmed that this activity was due to PDE4D isoforms. Attenuation of
specific PDE4D isoforms was achieved by adenoviral overexpression of catalyt-
ically inactive mutants and this potentiated the phosphorylation of B-AR linked
cAMP targets without affecting other PKA controlled processes.
In summary, we have shown that in rat cardiac myocytes, beta-adrenoceptor
cAMP signalling processes appear to be selectively controlled by a specific re-
ceptor bound PDE4 isoform. This has clinical implications as assignment of cel-
lular targets to specific PDE isoforms may ultimately allow the design of highly
selective pharmacological agents. An example in cardiac myocytes might be
the development of inotropic agents without membrane destabilising arrhyth-
mogenic effects.

3335 The role of PKCz and cPLA2 in the negative regulation
of IGF-1 signaling and cardiac growth

S. Haq', H. Kilter', M. Andreucci 2 , A. Michael', T. Force'. 'MCRI New
England Medical Center, Cardiomyocyte Biology Room 1311, Boston, United
States of America; 2Massachusetts General Hospital, Renal Department,
Boston, United States of America

Cytosolic phospholipase A2 (cPLA2) releases arachidonic acid (AA) from phos-
pholipids. Since AA is converted to eicosanoids, cPLA2 plays a critical role
in many cellular processes. We report 3 novel functions of cPLA2-regulation
of normal, stress-induced hypertrophic growth of the heart, and of IGF-1 sig-
naling. Studies in cPLA2-deficient mice (-/-) demonstrated differential organ
growth and increased heart/body wt.ratio in (-/-) mice. Both groups had identi-
cal myocardial function and physiology. The (-/-) mice had significantly thicker
ventricles from increased cardiomyocyte size. Pressure-overload (PO) caused
exaggerated hypertrophy in (-/-) mice. Both Akt and ERK1/2 were constitutively
activated in the unstressed hearts of (-/-) mice. PO lead to significantly greater
activation of P13-K, Akt, GSK-3b, p70S6 kinase and ERK1/2 in the hearts of
(-/-) mice. It has been shown that IGF-1 plays a pivotal role in mammalian post-
natal cardiac growth. Studies in cells derived from mice with a cPLA2 deletion
demonstrated that exogenous IGF-1 activated these intracellular mediators in
a similar pattern to the PO exposed (-/-) group. IGF-1 administered in vivo lead
to a similar profile of activation in (-/-) hearts. The "hyper-responsiveness" of
IGF-1 signaling in (-/-) mice was not due to increases in endogenous IGF-1
production. Additionally, PDGF caused more enhanced activation of these sig-
naling mediators in (+/+) and not in (-/-) cells, excluded a generalized growth
factor response. The enhanced responsiveness of IGF-1 signaling was spe-
cific to cPLA2, and was confirmed by pharmacological inhibition of cPLA2 us-
ing inhibitors; AACOCF3 and MAFP in (+/+) cells, or conversely, rescuing the
phenotype by gene transfer with adenovirus encoding cPLA2 in (-/-) cells. We
found that cPLA2 negatively regulated IGF-1 -dependent signaling via effects at
the level of the IGF-1 receptor and IRS-1. The enhanced binding of IRS-1 to
the IGF-1 R was due to a failure to recruit PKCz, a recently described negative
regulator of IRS-1. PKCz was not activated by PDK1 at Thr410 in vitro or in
vivo in (-/-) mice. However, in the presence of arachidonic acid, PDK1 was able
to phosphorylate (Thr410) and fully activate PKCz, "rescuing" the (-/-) pheno-
type. The disruption of this negative input in the cPLA2-deficient mouse leads
to enhanced activation of the growth-regulatory P13-K and ERK1/2 pathways,
resulting in exaggerated normal and pathologic growth of the heart. These stud-
ies add the regulation of growth of the heart and modulation of IGF-1 signaling
to the list of processes regulated by cPLA2.

3336 Calcineurin and protein kinase C are involved in
insulin-like growth factor-l-induced hypertrophy of
cultured adult rat ventricular myocytes

T. Miyashita, Y. Takeishi, H. Takahashi, T. Miyamoto, S. Kato, I. Kubota.
Yamagata University School of Medicine, The First Department of Internal
Medic, Yamagata, Japan

It has been recently reported that insulin-like growth factor-1 (IGF-1) increases
intracellular calcium levels in cardiomyocytes. Thus, we examined the roles of
calcineurin and protein kinase C in IGF-1-induced hypertrophy in adult rat ven-
tricular myocytes. Primary cultures of adult rat ventricular myocytes were pre-
pared from the ventricles of 14-16 week-old male Sprague-Dawley rats. First,
we studied effects of IGF-1 on the morphology of adult rat ventricular myocytes.
Myocyte surface area was significantly increased by IGF-1 (2268 ± 571 to 3018
± 836 µm2 , P < 0.01). This hypertrophic effect of IGF-1 was blocked by genis-
tein (tyrosine kinase inhibitor) and PD98059 (MEK inhibitor). These data sug-
gest that IGF-1 produces adult rat ventricular myocyte hypertrophy by a tyro-
sine kinase-MEK mediated pathway as reported in neonatal cardiomyocytes.
IGF-1-mediated adult rat ventricular myocyte hypertrophy was also attenuated
by cyclosporine A (calcineurin inhibitor), staurosporine and chelerythrine (pro-
tein kinase C inhibitors). IGF-1 markedly increased calcineurin activity (8.7 ±
1.2 to 98.0 ± 54.3 pmol/hr/mg, P < 0.01), and this activation was completely
blocked by the pre-treatment with cyclosporine A (8.5 ± 11.4 pmol/hr/mg, P
< 0.01) and chelerythrine (2.3 ± 2.7 pmol/hr/mg, P < 0.01). These data sug-
gest that IGF-1 activates calcineurin by a protein kinase C-dependent pathway.
Increased mRNA expression of atrial natriuretic factor by IGF-1 was inhibited
by cyclosporine A (P<0.01). Our data indicate that IGF-1 induces adult rat
ventricular myocyte hypertrophy by protein kinase C and calcineurin-related
mechanisms. IGF-1 activates calcineurin through protein kinase C. The fact
that elevated calcineurin activity and induced atrial natriuretic factor mRNA ex-
pression by IGF-1 were blocked by cyclosporine A further supports the notion
that calcineurin is critically involved in IGF-1-induced adult rat ventricular my-
ocyte hypertrophy.

3337 Myocardial regulation of IGF binding proteins in two
models of hypertension

M. Brink', B. Mottironi', J. Chrast', P. Delafontaine 2 , F. Eberli 3 , A. Anwar'.
'Medical Research Foundation, Division of Cardiology, Geneva, Switzerland;
2 University of Kansas Medical Center, Division of Cardiovascular Diseases,
Kansas City, United States of America; 3 University Hospital, Swiss
Cardiovascular Center Bern, Bern, Switzerland

Background: GH treatment has been shown to increase cardiac mass, a re-
sponse that is most likely mediated by insulin-like growth factor-I (IGF-I). In
several rat models such treatment was associated with improved cardiac func-
tion, supporting a beneficial role for IGF-I. The biological activity of IGF-I is
modulated by several highly specific IGF binding proteins (IGFBPs). Very lit-
tle is known about the cardiac expression and regulation of these proteins in
response to pressure overload.
Methods: We measured cardiac mRNA levels of the IGFBPs in two differ-
ent models of hypertension, namely in rats infused with angiotensin II (ang
II) through osmotic minipumps, and in salt-fed Dahl salt-sensitive (S) rats. The
different mRNAs were detected by Northern blotting using radiolabeled specific
probes. All signals were normalized for GAPDH.
Results: As expected, in both models increased blood pressure was asso-
ciated with increased cardiac mass and increased tissue levels of the growth
factor IGF-I. Ang II infusion (500 ng/kg/day) decreased cardiac IGFBP-3 mRNA
by 54±9% and 41±5% at day 3 and 7, respectively (P<0.05). In this model the
inhibitory IGFBP-4 was increased by 79±19% (P<0.05) at day 3, but returned
to levels of control animals after 7 days. IGFBP-5 mRNA was not changed. Af-
ter 4 weeks of high salt diet, hypertensive Dahl S rats had significantly higher
IGFBP-4 levels (63% increase) compared with normotensive Dahl salt-resistant
(R) rats (P<0.05). In this model no changes were observed for IGFBP-3 or
IGFBP-5.
Conclusions: The increase in IGFBP-4 in both models suggests that this pro-
tein is important in regulating IGF-I activity in cardiac tissue under conditions of
pressure overload. In addition, the combination of high cardiac IGF-I and low
IGFBP-3 in ang II-infused rats likely facilitates development of cardiac hyper-
trophy in response to ang II, since IGFBP-3 is generally thought to inhibit IGF-I
activity. This decrease in IGFBP-3 was not observed in hypertensive Dahl rats,
and is therefore probably due to a blood-pressure independent mechanism.
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3338 Different growth factor activation between right and left
ventricle in experimental volume overload

G. Polidori, I. Bertolozzi, S. Vanni, F. Burberi, G. Costanzo, A.M. Perna, P
A. Modesti. University of Florence, Clinica Medica Generale e Cardiologia,
Florence, Italy

Cardiac overexpression of angiotensinogen (AGT) and insulin-like growth fac-
tor (IGF)-I genes has been reported in experimental volume overload. Different
hemodynamic response to volume overload in left and right ventricles might
influence the local expression of cardiac growth factors. Therefore we inves-
tigated AGT, IGF-I, and prepro endothelin (ppET)-1 mRNAs in right and left
ventricles of 15 adult pigs (30+5 kg) after the creation of aorta-cava fistula dis-
tal to the renal arteries causing a 50% increase in cardiac output. Six animals
were sham-operated.
At baseline, 2 weeks, 1, 2 and 3 months after surgery hemodynamic and
echocardiographic measurements were recorded. Animals were then eutha-
nized and myocardial specimens were taken for RT-PCR studies.
In the left ventricle volume overload did not cause significant changes in ventric-
ular pressure and contractility (Vcf). RT-PCR revealed a selective overexpres-
sion of IGF-I mRNA at 2 weeks (2-fold) which remained elevated at following
times in a close association to the increase in left ventricular mass (from 59±9
to 92±7 and 254±23 g at 2 weeks and 3 months respectively, p<0.05 for both).
Conversely, in the right ventricle both systolic and end-diastolic pressure sig-
nificantly increased at 2 weeks (p<0.05 vs baseline for both) and remained
elevated vs baseline throughout the study. RT-PCR analysis showed overex-
pression of AGT and IGF-I mRNAs at 2 weeks (p<0.05 for both) and ppET-1
transcript at 1 month (24-fold). All genes remained overexpressed at the follow-
ing experimental times (p<0.05).
In conclusion: a differential pattern of growth factor response to volume over-
load is detectable in left and right ventricle: 1) AGT and ppET-1 mRNA ex-
pression are restricted to right ventricular myocardium which had to face both
pressure and volume overload, 2) IGF-I gene is overexpressed in both ventri-
cles independently on AGT gene activation 3) in left ventricle IGF-I expression
is associated with marked hypertrophy without impairment of myocardial con-
tractility.

3340 j Heme oxygenase modulates response of cardiac
muscle to beta adrenergic stimulation

V.FM Segers, P. Fransen, J. Hendrickx, S.U. Sys, D.L. Brutsaert. University of
Antwerp, Pharmacology, Antwerp, Belgium

Introduction: Herne oxygenase (HO) catalyzes the first and rate limiting step
in heme metabolism, producing equimolar quantities of carbon monoxide (CO),
biliverdin and free iron. HO-1 (also known as 'Heat shock protein' 32) is the in-
ducible isoform (induced by heme, heavy metals, heat shock, cytokines and
endotoxin), which plays a major role in the defence against oxidative and cellu-
lar stresses.
Methods: HO-1 was induced by intraperitoneal injection (IP) of 75µg/kg hemin
in New Zealand White rabbits 24 and 48 hours before measuring isometric
contractions of right ventricular papillary muscles. Muscles were randomly as-
signed to a group (n=7) with heme-lysinate (HO substrate, 10µM) and a group
(n=8) with stanneous-mesoporphyrin (SnMP, HO inhibitor, 30µM). A dose-
response to isoproterenol (ISO, 10 -9 to 10-5 M) was done in both groups, and all
experiments were done with L-NMMA to block NO-synthase activity. The same
dose-response was repeated in two groups of muscles (with or without SnMP)
of control rabbits without previous induction of HO-1.
Results: Maximal inotropic response to ISO was not significantly affected by
HO-1 induction or HO-1 inhibition. However, log(EC50) of ISO dose-response
for active tension (AT) shifted from -6.9 ± 0.2 in muscles with induced HO-1
to -6.0 ± 0.2 in muscles with induced but inhibited HO-1. On the other hand,
log(EC50) was not affected by inhibition without induction or induction without
inhibition.

NOVEL MECHANISMS IN THE CONTROL OF CARDIAC
FUNCTION

3339 j Acute mechanical stretch of rabbit myocardium
regulates expression of SERCA2a via the calcineurin
pathway

P. schott, H. Kugler, P. Nguyen, F. Schaub, E. Domeier, G. Hasenful3.
University of Goettingen, Cardiology, Goettingen, Germany

Introduction: The regulation of gene expression of calcium cycling proteins in
the myocardium is poorly understood so far. In this study we investigated the
effect of a 6-h-stretch period on the expression of SERCA2a and NCX in non-
failing rabbit myocardium. Both are key proteins for the regulation of cytosolic
Cat+-concentration and show different patterns of expression in cardiac hyper-
trophy and failing myocardium. There is evidence for a wall tension-dependent
regulation of SERCA2a in the published literature.
Methods: Right ventricular trabeculae from non-failing rabbit myocardium were
dissected and mounted in a culture chamber in tissue culture medium (1.75
mM Ca2+) at 37°C and electrically stimulated at 1 Hz. The trabeculae were
stretched to obtain a resting tension of 95% Lmax and kept stretched for 6 h in
culture.
Control preparations remained at slack for 6 h. SERCA2a and NCX1 mRNA
levels were measured by competitive NASBA reaction. Protein levels were
measured by Westernblot analysis. Calsequestrin served as the house-keeping
gene.
Results: We observed a significantly higher expression of SERCA2a mRNA
in stretched trabeculae compared to slack preparations (stretch (n=9) 1.08xe8
± 6.Oxe7 vs. slack (n=9) 4.23xe7 ± 2.5xe7, p < 0.02). RNA data were con-
firmed by western blotting with regard to protein expression of SERCA2a, which
showed a significantly higher expression on protein level as well (stretch 0.85
± 0.06 vs. slack 0.49 ± 0.15, p < 0.01). After addition of Cyclosprin A (CsA)
for inhibition of calcineurin activity we observed a significant decrease of the
stretch-induced SERCA2a upregulation (stretch without CsA (n=9) 1.08xe8 ±
6.Oxe7 vs. stretch with CsA (n=9) 4.21xe7 ± 2.5xe7, p < 0.02). For NCX1 nei-
ther RNA nor protein data showed significant differences.
Conclusion: Our data show, that the expression of SERCA2a depends on the
wall tension (load). Acute stretching of rabbit myocardium leads to an upreg-
ulation of SERCA2a expression, which may be useful in controlling stretch-
induced increase of cytosolic Cat*. This regulation appears to be mediated via
an activation of calcineurin activity by acute stretch. So acute inrease of wall
tension leads, in contrast to the decreased expression of SERCA2a in chronic
failing myocardium or chronic hypertrophy, to an upregulation of SERCA2a.

ISO dose-response.

Conclusion: Our results indicate that inhibition of HO decreases sensitivity of
cardiac muscle contraction to beta adrenergic stimulation. However, the effect
of inhibition appears only after induction of HO-1. This effect might be explained
by a decrease in cGMP content by inhibition of CO production.

3341 The positive inotropic effect of endothelin-1 depends
on Na+/H+ exchange in failing human myocardium

C. Luers, E.J. Metz, D. von Lewinski, L.S. Maier, B. Pieske. University of
Goettingen, Cardiology and Pneumology Dept., Goettingen, Germany

Introduction: Endothelin-1 (ET-1) exerts direct positive inotropic effects in the
human heart. However, it is controversial whether these inotropic effects are
Cat-dependent or result from intracellular alkalinization with enhanced Cat-
responsiveness of the myofilament secondary to activation of the Na*/H* ex-
changer (NHE-1). We tested the effects of NHE-1 inhibition on intracellular pH-
changes and developed force after ET-1 in isolated failing human myocardium.
Methods: Isolated left ventricular trabeculae (n=25) were electrically stimu-
lated (basal stimulation rate 1 Hz, 370C, isometric contractions). The muscles
were loaded with the fluorescent pH-indicator BCECF-AM (15µM for 45 min).
ET-1 (0.1 µM) was added under steady-state conditions in either bicarbonate-
containing (Tyrode) or bicarbonate-free (HEPES) buffer. In a subgroup of ex-
periments HOE-642 (3 µM) was added 20 min before the application of ET-1.
PH and force-parameters were recorded for 60 min. PH-signals after each ex-
periment were calibrated with the "high-K*-Nigericin"-method. Average values
are given as means ± SEM, analysed by the unpaired students t-test. Values
of p<0.05 were considered significant.
Results: In bicarbonate-free HEPES buffer, HOE-642 resulted in a decline
in force (by -57.3±2.7%, p<0.05) and an increase in pHi from 7.20±0.04 to
7.33±0.04 (p<0.05). ET-1 increased force by 23.1±7.9% (p<0.05) associated
with a slight decline in pHi. HOE-642 prevented the effect of ET-1 on force and
pHi in HEPES buffer. In bicarbonate-containing buffer the inotropic response to
ET-1 was larger (42.6±2.3%, p<0.05) without significant changes in pHi. HOE-
642 only partially prevented the inotropic response to ET-1 in Tyrode's solution
(22.8±5.7%, p<0.05).
Conclusion: NHE-1 is activated under basal experimental conditions in failing
hearts and contributes to force generation possibly by induction of reverse-
mode Na*/Ca2+ exchange. ET-1 exerts positive inotropic effects which are re-
lated to NHE-1 activation but are largely independent from changes in pHi.
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3342 Spontaneous calcium release from SR is caused by
increased intracellular sodium due to increased activity
of Na/H-exchanger in failing myocytes

A. Baartscheer', M.M.G. v Borren 2 , C.A. Schumacher', C.N.W. Belterman',
R. Coronel 1 , J.W.T. Fiolet I on behalf of Cardivascular Research Institute
Amsterdam. 'EXP. and Molecular Cardiology Group, 'Physiology, Academic
Medical Center, Amsterdam, Netherlands

Background: Spontaneous release of calcium from SR is increased in fail-
ing myocytes causing a higher incidence of calcium after-transient, which
underlies delayed after potentials (DAD'S) and arrhythmias. We hypothesize
that increased sodium ([Na]), secondary to up-regulated Na*/H+-exchange
(NHE) activity, underlies the increased incidence of calcium after-transients and
DAD's.
Methods: Heart failure is induced by combined volume and pressure overload
in rabbits. [Ca']; and [Na]1, were measured with the fluorescent probes indo-1
and SBFI in myocytes from control (n=5) and in failing rabbit hearts (n=12).
DAD's were measured with the voltage sensitive fluorescent probe annepp.
Calcium after-transient and DAD's were elicited after cessation of rapid pacing
(3Hz) in the presence of 100 nM noradrenaline.
Results: [Na+]i and [Ca+]i were higher in failing myocytes 9.8±0.4 mM and 184
±13.3 nM compared to control 6.2±0.3 mM and 84±8.9. Inhibition of NHE-
activity with cariporide, a specific inhibitor resulted in a decrease of both [Na'];
and [Ca]1 in failing myocytes to almost control values without effect in control
myocytes. In none of the myocytes (n=15) of control rabbits, but in most of the
myocytes (32 out of 36) of failing rabbits calcium after-transients and DAD's
could be evoked. The incidence of calcium after-transient and DAD's as well as
their amplitudes were positive related to the [Ca]1 just before the onset of the
calcium after-transients. After inhibition of NHE with cariporide the incidence of
calcium after-transient and DAD's in these myocytes was significantly reduced
(4 out of 36). The four myocytes with after-transient and DAD's had significantly
reduced amplitudes. Washout of cariporide increased the incidence to previous
values (30 out of 36) an increased their amplitudes.
Conclusion: Disturbed sodium handling in failing myocytes causes an in-
crease of cytosolic calcium resulting in an increase of the incidence of calcium
after-transient and DAD's.

3343 Transgenic overexpression of the cardiac EF-hand Ca t+

binding protein S100A1: a novel strategy to increase
myocardial contractile performance

P. Most', W.J. Koch 2 , E.K. Loffler', P. Ehlermann', S.T. Pleger',
H.A. Rockmart 3 , H.A. Katus' , A. Remppis 1 . 1 University of Luebeck, Internal
Medicine ll, Luebeck, Germany; 2Duke University Medical Center, Department
of Surgery, Durham, United States of America; 3Duke University Medical
Center, Department of Cell Biology, Durham, United States of America

Background: Heart failure, an important public health problem with high mor-
bidity and mortality is functionally characterized by impaired contractile force,
diminished intracellular Cal cycling and dampened responsiveness to cat-
echolamine stimulation. S10OA1, a cardiac Cat binding protein of the EF-
hand type has been found to be significantly down-regulated in the failing my-
ocardium but S1 00A1 protein overexpression in vitro has recently been shown
to improve cardiac contractile performance. Thus, to prove the therapeutic po-
tential for the concept of S100A1 gene-transfer in vivo, we assessed cardiac
function and morphology in S100A1 transgenic mice (TG S100A1).
Methods/Results: C57/B6 TG S100A1 mice were generated by the use of
the alpha-MHC promotor and hemodynamics were assessed in 6±1 month
old TG S100A1 mice by cardiac catherization and echocardiography com-
pared to non-transgenic littermate controls (NLC's). Contractility and whole-
cell Cat transients in isolated transgenic cardiomyocytes were investigated
by edge-detection and FURA2-AM loading, respectively. Expression levels of
S100A1, Cat cycling proteins and a-AR were examined by Western-blotting.
Adenylyicyclase(AC)activity was carried out in crude membrane preparations.
A nearly 4-fold cardiac-restricted S100A1 protein overexpression significantly
raised basal and isoproterenol-stimulated systolic and diastolic cardiac func-
tion in vivo as well as in isolated cardiac myocytes. In accordance, intracellular
Cat transients at baseline and in response to isoproterenol were found to be
significantly enhanced by S100A1 overexpression while cardiac protein expres-
sion levels of DHPR, RyR, SERCA2a, PLB, NCX, CSQ and 01/2 receptors as
well as cardiac AC activity remained unchanged. Despite the marked increase
in cardiac performance, echocardiographic and biometric measurements re-
vealed that S100A1 gene-tranfer did not lead to cardiac hypertrophy.
Conclusion: Our study clearly demonstrates for the first time that cardiac
S1 00A1 gene-transfer in vivo is feasible and causes significantly increased car-
diac contractile force at baseline and in response to fi-adrenergic stimulation.
No cardiomyopathic consequences occurred during the study period and car-
diac response to 0-adrenergic stimulation was preserved. These data are in line
with our recent data of CAMP-independent increase in contractility in S100A1
overexpressing cardiomyocytes. Thus, cardiac S100A1 gene delievery may re-
verse impaired cardiac peformance of the failing heart and appears therefore
as a novel inotropic strategy to treat symptomatic heart failure.

LEFT VENTRICULAR DYSFUNCTION: INSIGHTS FROM
TRANSGENIC MICE

3344 Overexpression of phosphatase inhibitor-2 rescues the
cardiac function defect of PP1c transgenic mice

L. Fabritz', P. Kirchhof', N. Bruechert 2 , W. Haverkamp', U. Kirchhefer 2 ,
P. Boknik 2 , A. DePaoli-Roach 3 , J. Neumann 2 . ' Dept. of Cardiol. and Angiol.,
2 1nst of Pharmacol. and Toxicol., University Hospital Munster, Munster,
Germany; 3 lndiana University, School of Medicine, Dept. Biochemistry &
Molecular Biology, Indianapolis, United States of America

Background: In failing human myocardium, increased activity of protein phos-
phatases (PP) contributes to decreased phosphorylation of myocardial regula-
tory proteins resulting in impaired calcium handling and contractile dysfunction.
The protein phosphatase 1 (PP1) has been implicated in the control of major
regulators of cardiac function. However, the effect of cardiac specific overex-
pression or inhibition of the protein phosphatase has not been fully explored.
Methods: Mice with cardiac specific overexpression of the catalytic subunit of
PP1 (PP1c OE) were crossed with mice overexpressing inhibitor-2 (PPI2 OE),
an endogenous inhibitor of PP1c. Wild type (WT; n=6), PP1c OE (n=6), PPI2
OE (n=6) and PP1 c/PPI2 OE (n=6) littermates six months of age were analyzed
by biplane echocardiography and cardiac doppler using a 15 MHz transducer.
Results: PP1c OE mice showed decreased ventricular contractility. The frac-
tional shorting (FS) and the velocity of circumferential shortening (Vcf) were
lower in PP1c as compared to WT, PPI2 or PP1c/PPI2 OE mice (See Ta-
ble). Ventricular contractility in PPI2 OE mice and in PP1c/PPI2 double trans-
genic mice was not significantly different from WT. Dilated cardiomyopathy was
clearly present in PP1c OE mice. Left ventricular end-diastolic (LVEDd) and
end-systolic (LVED5) diameters were increased in PP1c OE vs. WT, PPI2 or
PP1c/PPI2 OE animals. Left ventricular diameters in PPI2 OE and in double
transgenic mice were not different from WT.

WT	 PP12 OE 	 PP1cOE 	 PP1c/PPI2

LVEDd (mm) 	 4.8±0.2 	 4.5±0.1 	 5.6±0.3** 	 4.3±0.1
LVEDs (mm) 	 3.3±0.3 	 3.0±0.2 	 4.4±0.4** 	 2.9±0.1
FS (%) 	 31.4±2.5 	 34.8±2.1 	 22.9±2.5** 	 31.9±1.3
Vcf(circ/s) 	 5.1±0.4 	 4.9±0.4 	 3.6±0.4** 	 4.8±0.4

Values are given as mean f SEM, n = 6 per group, ** indicates pe0.005j

Conclusions: 1) Overexpression of PP1c results in cardiac dilatation and im-
paired function and 2)additional overexpression of PPI2 rescues the PP1c
defective phenotype. These results suggest that inhibition of protein phos-
phatases could provide a new target for therapeutic approaches in the pre-
vention of heart failure.
(Supported by the SFB556 B2 and Z2)

3345 Cardiac dilatation and impaired ventricular contractility
in mice overexpressing protein phosphatase 2 (PP2A)

L. Fabritz 1 , P. Kirchhof 1 , L. Fortmilller 1 , W. Haverkamp 1 , J. Neumann 2 ,

P. Boknik 2 , W. Schmitz 2 , U. Gergs 2 . ' Dep of Cardiol andAngiol, 2 lnst of
Pharmacol and Toxicol, University Hospital Muenster, Muenster, Germany

Background: Impaired catecholamine-induced protein phosphorylation is a
major determinant of cardiac function in heart failure. An increased activity of
protein phosphatases has been described in failing human myocardium. Pro-
tein phosphatase 2A (PP2A) specifically targets e.g. to the cardiac ryanodine
receptor and may therefore directly influence cardiac function.
Methods: We generated transgenic mice with cardiac specific overexpression
of the catalytic subunit of PP2A. Age (16 weeks) and sex matched (10 female,
10 male) littermates were studied in sedation (ketamine and xylazine) via bi-
plane echocardiography and cardiac doppler using a 15 MHz transducer.
Results: Heart rate (PP2A 334±14 vs. WT 317±13 bpm) and aortic flow
(PP2A+ 10.1±1 vs. WT 8.9±0.6 ml/min) were maintained in PP2A+ mice. Left
ventricular enddiastolic and endsystolic diameter, in contrast, were enlarged by
32%* and 55%* in PP2A+ mice. Cardiac contractility was depressed as evi-
denced by decreased fractional shortening (FS, 31% decrease*) and reduced
velocity of circumferential shortening (Vcf, 25% lower*, *p<0.005). Values are
given in mean±SEM.
Echocardiographic parameters

	

WT	 PP2A+

LVEDd (mm) 	 4.1±0.1 	 5.4±0.2*
LVED5 (mm) 	 2.7±0.1 	 4.1±0.3*
FS (%) 	 36±1 	 25±2*
Vcf(circ/s) 	 5.1±0.2 	 3.8±0.3*

Values are given in mean and SEM, n=10 per group, *=p<0.005

Conclusions: Cardiac-specific overexpression of PP2A results in ventricular
dilatation and reduced cardiac contractility in vivo. Increased activity of PP2A
may contribute to impaired cardiac function in end stage human heart failure.
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3346 Impaired SR Ca2+ uptake by a phospholamban mutant
PLB/N27A is a sufficient primary cause of progressive
left ventricular dysfunction and heart failure

A. Schmidt', J. Zhai 2 , M. Gerst 2 , J. Lorentz, B. Hoit 3 , E.G. Kranias 2 .

I Medizinische Klinik Univ. Gottingen, Kardiologie and Pneumologie,
Gottingen, Germany; 2University of Cincinnati, Pharmacology and Cell
Biophysics, Cincinnati, OH, United States of America; 3 Case Western
Reserve University, Cardiolology, Cleveland, OH, United States of America

Increases in diastolic Cat and impaired relaxation are associated with de-
pressed sarcoplasmic reticulum (SR) Cat uptake in end-stage failing hearts.
However, the role of SR dysfunction in the onset and progression of heart fail-
ure is controversial. The present study tests the hypothesis that impairment
of cytosolic Cat sequestration by the sarcoplasmic reticulum via increased
phospholamban inhibition, is a sufficient primary cause for left ventricular (LV)
dysfunction and its progression to heart failure. A phospholamban Asn27 to
Ala mutant (PLB/N27A), exhibiting a defined alteration in its three dimensional
structure, as revealed by NMR analysis, was introduced in the cardiac com-
partment of the PLB null mouse. PLB/N27A expression (1-fold) resulted in a
supershift of the EC50 value of the SR Cat* uptake (0.52±0.04* vs. 0.21±0.01
in wild-types: WT). Isolated cardiac myocytes and Langendorff-perfused hearts
demonstrated preserved shortening fraction and peak systolic pressure devel-
opment respectively; the rates of contraction (70%) and relaxation (53%) were
significantly depressed compared to WTs. Furthermore, analysis of Cat tran-
sients in Fura-2 loaded isolated myocytes showed significantly prolonged times
for 80% Cat* signal decline (0.85±0.07*s vs. 0.52±0.07s in WT). Echocardio-
graphy revealed preserved fractional shortening (FS), but the isovolumic relax-
ation time was prolonged (48.2±6.7* ms vs. 25.8±1.9 ms in WT) and LV dias-
tolic filling measured by the ratio of early to late LV filling (E/A) on transmitral
Doppler was significantly impaired (1.09±0.09* vs. 1.76±0.1 in WT) in 12 week
old PLB/N27A. Furthermore, a blunted force-frequency relation and an attenu-
ated response to beta-agonist stimulation were observed in PLB/N27A hearts
by LV-catheterization. Upon aging to 12 months, the predominantly diastolic
dysfunction progressed to congestive heart failure, characterized by induction
of a fetal gene program, cardiac remodeling, lung congestion and LV systolic
dysfunction (FS %: 22.5±1.3* in N27A vs. 35.2±2.0 in WT). These findings
suggest that changes in SR Cat* handling may be a primary causative fac-
tor rather than a compensatory response in the development of left ventricular
dysfunction and the transition to heart failure. (* P<0.05.)

3347 Evaluation of left ventricular diastolic function from
spectral and color M-mode Doppler in genetically
altered mice

A. Schmidt', J. Zhai 2 , M. Gerst 2 , E.G. Kranias 2 , B.D. Hoit 3 . 'Medizinische
Klinik Univ. Gottingen, Kardiologie and Pneumologie, Gottingen, Germany;
2 University of Cincinnati, Pharmacology and Cell Biophysics, Cincinnati, OH
United States of America; 3 Case Western Reserve University, Cardiolology,
Cleveland, OH, United States of America

Heart failure cause by abnormal diastolic function is far more common than
previously recognized and its underlying cellular mechanisms are still poorly
understood. Echocardiographic techniques have proven useful in determin-
ing the interplay between altered gene expression and physiological cardio-
vascular function in genetically altered mouse models. However, the role of
non-invasive assessment of left-ventricular (LV) diastolic function in the intact
mouse is unsettled. The objective of our study was to characterize patterns
of LV diastolic function in two genetically altered mouse models using Doppler-
and Color-M-mode echocardiography. Phospholamban (PLB) reversibly inhibits
the sarcoplasmic reticulum Cat ATPase (SERCA) and is a key regulator of
myocardial relaxation. 12-week old PLB knock-out mice (PLB/KO) were exam-
ined in parallel with age-matched transgenic mice expressing a mutant form
of PLB (PLB/N27A) that exhibited superinhibition of SERCA and compared to
controls expressing wild-type PLB (WT) (n=14/group). LV-systolic function was
preserved in PLB/N27A mice compared to WT as assessed by fractional short-
ening (FS) (see table). However, transmitral Doppler flow indexes, including
isovolumic relaxation time (IVRT), the ratio of peak early-to-late filling velocities
(E/A), and deceleration time of peak early transmitral velocity (DT) indicate im-
paired diastolic filling in the PLB/N27A mutants, but improved LV diastolic func-
tion in the PLB/KO mice. Additionally, a relatively load-independent parameter
of LV relaxation measured by color M-mode Doppler, the propagation velocity
of early flow into the LV cavity (Vp), was established in the mouse and used to
confirm the observed differences. Inter- and intraobserver variability was very
good.

Echo-parameters of LV function

FS (%) 	 IVRT (ms) 	 E/A 	 DT (ms) 	 Vp (cm/s)

PLB/KO 	 41,9 ±2,3 	 17,2 ±2,1' 	 2,0 ±0,1* 	24,9±1,7	 70,8±10,8
PLB/WT 	 39,4±2,3	 27,0±1,0	 1,6±0,1 	 22,3±2,5 	 49,1 ±1,7
PLB/N27A 	 38,9 ±2,3 	 45,6 ±4,5'# 	 1,0±0,1*# 	 45,6 ±4,5'# 	 22,8±I,8'#

' p<0,05 vs. WT; # p<0,05 vs. PLB/KO

We conclude that transmitral filling patterns and color M-mode flow propagation
velocity have the sensitivity to detect changes in myocardial relaxation in mice
with genetically altered levels or activity of phospholamban and may be useful
tools to characterize LV diastolic function in other mouse models of disease.

3348 Phospholamban ablation rescues intrinsic contractility
but does not prevent remodelling in myosin-binding
protein-C mutant mice

A. Schmidt', A.N. Carr 2 , B. Frank', L. Pater', H. Hahn 3 , J.G. Seidman ° ,
B.D. Hoit 5 , E.G. Kranias 2 . 'Medizinische Klinik Univ. Gottingen, Kardiologie
and Pneumologie, Gottingen, Germany; 2 University of Cincinnati,
Pharmacology and Cell Biophysics, Cincinnati, OH, United States of America;
3 University of Cincinnati, Division of Cardiology, Cincinnati, OH, United States
of America; 4 Howard Hughes Medical Institute, Department of Genetics,
Boston, MA, United States of America; 5 Case Western Reserve University,
Cardiolology, Cleveland, OH, United States of America

Homozygous mice bearing mutated alleles of myosin-binding protein-C (MyBP-
C/Neo) that encode a truncated peptide analogous to that found in human
hypertrophic cardiomyopathy exhibit early dilated cardiomyopathy. To test the
hypothesis that enhanced Ca t+-cycling through the SR by phospholamban
(PLB) ablation may improve cardiac dysfunction and prevent the progres-
sion of remodeling, we crossbred the PLB knock-out model (PLBKO) with
the homozygous MyBP-C/Neo mouse and characterized the resulting dou-
ble mutants (CROSS) (n=6/group). Isolated cardiac myocytes (table) from
MyBP-C/Neo exhibited significantly depressed maximal rates of contraction
(+dLldt,p.m/s), relenghtening (-dUdt) and cell shortening (SF,%) compared to
wild-type (WT), which was accompanied by a significantly prolonged Ca t -
transient decay (time to 50% decay: T50, ms). Ablation of PLB (Cross) resulted
in a full restoration of all depressed contractile and Cat* cycling parameters
to levels even higher than those observed in WT littermates. However, PLB-
ablation failed to significantly improve cardiac function in the intact animal,
as assessed by echocardiography (fractional shortening (%); WT: 43,3±2,4;
MyBP-C/Neo: 25,9±1,9`; CROSS: 30.8±2,7*) and LV-catheterization (-dP/dt
(mmHg); WT:-9844±575; MyBP-C/Neo: -4367±64*; CROSS: 5536±167*).
Furthermore, gravimetric analysis of myocardial hypertrophy, fetal gene mark-
ers and histopathological changes (myofibrillar disarray, fibrosis) show a similar
degree of cardiac remodeling in MyBP-C/Neo and CROSS animals.

Isolated cardiomyocytes

* p < 0,05 	 + dL/dt 	 -dUdt 	 %SF 	 Cat'-Ampl. 	 T50

WT	 128±9 	 93±14 	 11,7±0,4 	 0,36±0,02 	 326±17
MyBP-C/Neo 	 86 f 13* 	 45 ± 4*	 8,8 f 0,4 	 0,32 ± 0,02 	 410± 20'
CROSS	 255 f 28'	 230 ± 29* 	 16,3± 2,3' 	 0,58± 0,05 	 201 ± 15'

These results indicate that increased SR Cat cycling by PLB ablation is able
to rescue intrinsic contractility but not remodeling in MyBP-C/Neo mice, sug-
gesting that deficits in force transmission may serve as the primary signaling-
mechanism.
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3349 Diastolic dysfunction and stress -induced cardiac
decompensation in transgenic mice expressing the
human troponin T (179N) mutation

C. Tschoepe', D. Westermann 2 , B. Knollmann 3 , J.D. Potter 4 , P. Stenjiik 5 ,

H.-P. Schultheiss 2 . 'Benjamin Franklin Univ.-Hospital, Dept. of Cardiology,
Berlin, Germany; 2Benjamin Franklin Univ. Hospital, Cardiology Dept., Berlin,
Germany; 3 Georgetown University, Pharmacology, Washington, United States
of America; IUniv. Maimi, Pharmacology, Maiml, United States of America;
5 Univ. Medical Center, Cardiology, Leiden, Netherlands

The cardiac troponin T (TnT) 179N mutation is linked to familial hypertrophic
cardiomyopathy and sudden death. To investigated LV pressure-volume rela-
tionships in transgenic mice expressing human wild type (Wt), human mutant
TnT (179N) and controls.. A micro-conductance catheter was introduced in the
LV of anaesthetized (thiopental) and ventilated closed chest mice n =-8/group).
During V. cava occlusion endsystolic and enddiastolic pressure volume rela-
tionships were obtained (ESPVR; EDPVR) under basal and stress conditions
(0.25 mg/kg isoproterenol i.p.)
Basal: 179N mice showed increased systolic function compared to controls: EF:
63.3±.4.3* vs. 41.3±4.8%; SV: 35±3.2* vs. 26.5f2.3µ1; CO: 16950±1300* vs.
10924±908 µl/min; Volume endsystolic: 26.55±2.3* vs. 43.6±5.6 µl; *p<0.05
without differences in HR, LVP and ESPVR-slope (Ees). LVEDP, Tau and
PHT were unchanged, but the EDPVR-slope was increased (0.50±0.1* vs.
0.28±0.06; *p<0.05), indicating increased LV stiffness.
Stress: HR (654±21 vs. 675±12 bpm) and LVP (159.9±8.6 vs. 191.0±8.1*
mmHg; *p<0.05) response was similar in all groups, but the systolic function of
179N mice decreased compared to controls (EF: 25.1±5.5* vs. 51.2±9.8%; SV:
13.97±3.28* vs. 23.13±1.76 µl; CO: 8916±1832* vs.14861±2887 µl/min; yes:
42.22±3.67* vs. 26.57±7.21 µl and ESPVR-slope 2.35±0.57* vs. 4.3±0.78;
*p<0.05). Diastolic indices demonstrate diastolic dysfunction in 179N compared
to controls: LVEDP: 17.07±2.16* vs. 3.84±1.28 mmHg; *p<0.05 and PHT:
6.37±0.35* vs. 5.01±0.31 ms; *p<0.05. Increased EDPVR (1.12±0.34* vs.
0.47±0.09; *p<0.05) indicates cardiac stiffness worsened under b-adrenergic
stimulation.
179N TnT mice show an increased cardiac stiffness and diastolic dysfunction
leading to decompensation under stress. These mice are a valuable model to
study the mechanisms involved in humans with TnT mutations.

MOLECULAR MECHANISMS OF MYOCARDIAL
ISCHAEMIA

3350 Involvement of free radicals and mitochondrial K+ATP
channels in ischaemic preconditioning depends
critically on the preconditioning stimulus

D.A. Liem, A. Heinen, W.E.M. Bos, R. van den Heuvel, P.D. Verdouw,
D.J. Duncker. Erasmus University, Thoraxcenter, Rotterdam, Netherlands

The involvement of adenosine, mitochondrial ATP-sensitive potassium (KATP)
channels and reactive oxygen species (ROS) in ischemic preconditioning re-
mains incompletely understood. We previously observed in the in vivo rat heart,
that adenosine contributes to ischemic preconditioning (IPC) produced by a sin-
gle 15-min coronary artery occlusion (CAO) followed by 10 min of reperfusion
(15-min CAO), but not to the cardioprotection afforded by 3 cycles of 3-min
CAO interspersed by 5 min of reperfusion (3x3-min CAO). Adenosine-induced
cardioprotection in the rabbit has recently been reported to be independent of
ROS formation and mitochondrial KATP channel activation. Consequently, we
investigated the involvement of mitochondrial KATP channels and ROS in the
cardioprotection by the 15-min CAO and 3x3-min CAO preconditioning stimuli.
Infarct size (IS) was determined measured after 120 min of reperfusion follow-
ing a 60-min CAO in pentobarbital-anesthetized rats using trypan blue (nega-
tive staining of the area at risk) and nitro-blue-tetrazolium for vital staining. In
control hearts IS comprised 70±1% (n=7) of the anatomical area at risk. IPC
with a single 15-min CAO or 3x3-min CAO reduced IS to 47±3% (p<0.05,
n=18) and 25±4% (p<0.05, n=16) respectively. The ROS scavenger MPG
(1mg/kg/min iv), which had no effect on IS produced by 60-min CAO (IS =
68±2%, n=4) or on the cardioprotection afforded by 15-min CAO (IS = 39±7%,
n=9), blunted IPC with 3x3-min CAO to 55±6% (n=10; p<0.05 vs 3x3-min
CAO). In contrast, a high dose of the selective mitochondrial KATP channel
blocker 5-hydroxydecanoate (5-HD, 20 mg/kg iv, followed by 20 mg/kg/h iv),
which by itself had no effect on IS produced by a 60-min CAO (IS = 70±2%,
n=3) or on IPC with 3x3-min CAO (34±8%, n=9), abolished IPC with a single
15-min CAO (71±3%, n=3).
In conclusion, a preconditioning stimulus consisting of a single 15-min CAO
conferred cardioprotection via adenosine and mitochondrial KATP channels but
did not involve the formation of reactive oxygen species. In contrast, 3 cycles
of 3-min CAO, which afforded even more potent cardioprotection, involved in-
creased formation of reactive oxygen species, but did not require adenosine
or mitochondrial KATP channels. These findings indicate that preconditioning
stimuli produce cardioprotection via markedly different signal transduction path-
ways.

3351 Card ioprotection and hypertrophy: role of STAT3 in a
murine model of ischaemia and reperfusion

M. Fuchs', A. Hilfiker' , D. Hilfiker-Kleiner' , K. Kaminski', A. Schaefer', M
D. Schneider 2 , V. Poli 3 , H. Drexler'. 'Medical School Hannover, Cardiology
and Angiology, Hannover, Germany; 2Baylor College of Medicine, Dept. Of
Medicine, Houston, United States of America; 3 University of Dundee, Dept. of
Biochemistry, Dundee, United Kingdom

Myocardial stress, such as pressure overload, ischemia and reperfusion, cause
production of cytokines of the IL 6 family, which stimulate the JAK/STAT and
the MAP kinase signal transduction pathways via the common receptor gpl30.
Overexpression of STAT3 in the heart leads to myocardial hypertrophy. How-
ever, the role of STAT3 in the heart can only be clarified by a conditional knock
out, since the general STAT3 k.o. results in early embryonic mortality.
By crossing the aMHC-Cre transgene into the STAT3flox background a heart
specific STAT3 k.o. mouse was generated. In this mouse the recombinase Cre
is expressed under the control of the aMHC-promoter, which is only active in
postnatal cardiomyocytes, thereby eliminating most of the function of the STAT3
gene in the adult heart (12 weeks of age) but not in other organs.
Under basal conditions aMHC-Cre;STAT3flox (STAT3-/-) mice do not show
significant differences concerning mortality, bodyweight, heart morphology
and function compared to wild type controls (WT). After ischemia/reperfusion
(1h/7d) LV function as determined by echocardiography was significantly re-
duced in STAT3-/-animals compared to WT (FS 19% vs. 30%, p<0,05), and
showed a significantly reduced hypertrophy (septum thickness +5% v.s. +32%,
p<0,01; myocyte cross sectional area -11% v.s. +20%, p<0,01) as deter-
mined by morphometry. After 1 h of ischemia followed by 24h of reperfusion,
the STAT3-/- mice showed a 1,6 fold increase in infarct size as determined by
Evans blue and TTC staining (p<0,01) associated with a 4 fold increase in
TUNEL positive cells compared to WT (p< 0,001).
In conclusion cardiomyocyte specific knock out of STAT3 in mice shows no
pathological phenotype under basal conditions. However, ischemia/reperfusion
leads to subsequent LV dysfunction in STAT3 k.o. mice. This is possibly due to
significant increase in infarct size with a marked elevation of apoptotic cells and
is augmented by the lack of LV hypertrophy.

3352 Recombinant P-selectin glycoprotein ligand-Ig versus
abciximab in conjunction with tenecteplase in a
non-human primate model of thrombolysis

A. Kumar', M.P. Villani 2 , G.D. Shaw', R.G. Schaub'. Wyeth Genetics
Institute, Inflammation Biology, Cambridge, United States of America;
'Da Vinci Biomedical Research Products, South Lancaster, United States of
America

We have shown that recombinant P-selectin Glycoprotein Ligand-Ig (rPSGL-
Ig) with atteplase, reteplase or streptokinase accelerates thrombolysis and re-
duces acute reocclusion in porcine and canine models. In this study we eval-
uated rPSGL-Ig in conjunction with tenecteplase (TNK) and compared its ef-
ficacy to abciximab (abx). An occlusive thrombus was induced by placing a
copper coil in the left femoral artery of 5-7 kg, male cynomolgus monkeys. All
animals received aspirin and heparin was administered as follows: 70 U/kg bo-
lus + 15 U/kg/hr in control and rPSGL-Ig animals, 60 U/kg bolus + 7 U/kg/hr in
abx and abx + rPSGL-Ig animals. Animals received TNK 15 min post-occlusion
as a 1.1 U/kg IV bolus followed by: (1) vehicle (2) rPSGL-Ig (500 µg/kg IV
bolus) (3) abx (0.25 mg/kg IV bolus + 0.125 µg/kg/min infusion for the dura-
tion of the experiment) or (4) both rPSGL-Ig and abx. Antegrade blood flow
was monitored by angiography every 10 min for 3 hr following TNK admin-
istration, and was scored on a scale 0-3. Bleeding times were measured on
the forearm of the animals at baseline, 10 min after administering TNK and
one of the 4 treatments above, and again prior to termination. Surgical and
bleeding time site blood loss was recorded. In control monkeys, thromboly-
sis was achieved in 70±18.8 min (n=6). Both rPSGL-Ig and abx accelerated
time to lysis by 64% (n=6; p=0.02) and 57% (n=5; p=0.05) respectively. The
percentage of time that post-lysis blood flow was near-normal (score 2 or 3)
was increased from 43.2±12.1% in control animals to 80±16.3% (p=0.05) and
83.6±14.7% (p=0.03) by rPSGL-Ig and abx respectively. The combination of
rPSGL-Ig and abx was comparable to either agent alone. Bleeding times and
surgical blood loss in rPSGL-Ig-treated animals were no different from control.
Despite the lower dose of heparin, bleeding times in abx animals were signif-
icantly prolonged to greater than 10 min (when bleeding time measurement
was terminated) at all times following abx administration. Surgical blood loss
was increased from 16±7.4 g in control monkeys to 55.8±7.2 g in abx monkeys
(p=0.002). Blood loss in monkeys receiving both rPSGL-Ig + abx (52.5±13.8 g)
was no worse than with abx alone (p=0.85). These results suggest that rPSGL-
Ig modulates platelet-leukocyte mediated thromboinflammatory events that re-
sult in tissue factor release, fibrin accretion, and contribute to thrombus am-
plification and stabilization. P-selectin blockade with rPSGL-Ig is as effective
as platelet GPIIb/Ilia inhibition with abx in enhancing the efficacy of TNK, but
without increasing bleeding complications.
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3353 Aspirin prevents superoxide generation in acute
myocardial ischaemia

A.C.P. Chagas, C.V. Serrano, M. Venturinelli, A. Carniatto, P.L. Luz. Heart
Institute, Univ. Sa"o Paulo, Cardiology, Silo Paulo, Brazil

Background: Normal vascular homeostasis depends on endothelial elabora-
tion of paracrine factors that prevent both platelet adhesion to the endothe-
lial surface and inappropriate vasospasm. In vivo, NO is subject to rapid
inactivation by the superoxide anion, an obligate product of normal oxida-
tive metabolism. Polymorphonuclear leukocytes (PMN) are integrated into the
acute inflammatory response to tissue injury and possess the capacity to pro-
duce oxygen-derived free radicals such as superoxide anion, when activated by
appropriate stimuli. It has been hypothesized that the protective anti-ischemic
effects of aspirin (ASA), may be do not only to its anti-platelet, but to its anti
inflammatory properties. To elucidate if ASA affects 02 generation - traces of
PMN activity -18 anesthetized dogs were studied.
Methods: 18 dogs were subjected to 60 min of myocardial ischemia (MI) (LAD
occlusion) and 30 min of reperfusion (RP). 9 dogs were pretreated with 500 mg
of ASA, and were compared with 9 control (CT) dogs without ASA. We deter-
mined the risk/infarct area and relate it to the and to the .02- generation (cy-
tochrome c reduction/nmol/106 cells) of ex vivo phorbol ester-stimulated whole
blood from both sets of dogs. Blood samples collected from the coronary sinus
before LAD occlusion and 1,5,and 30 min after R.
Results: CT and ASA dogs presented similar infarcted areas (% risk ar-
eas): 38+4% and 35+1%, respectively. Results in the table are expressed as
mean+SEM; *p<0.01, vs pre-occlusion; #p<0.04, CT vs ASA

Pre-occl 1 min RP 5 min RP 30 min RP

.02./CT 7+2 22+5* 30+4*,# 8+1

.02IASA 134+4 33+13* 51+8* 14+4

.02./CT - superoxide anion generation in control dogs.O2./ASA - superoxide anion generation
in aspirin trated dogs

Conclusion: Ex vivo 02 generation decreased significantly in stimulated cells
suggesting in vivo activation. ASA, in addition to its anti-thrombotic effect, pos-
sesses an anti-oxidant effect.

3354 Effect of ischaemic preconditioning on oxygen radical
production in myocardium: a microdialysis study with
salicylate

E. Ruuge 1 , E.I. Kalenikova 1 , E.A. Gorodetskaya' , O.S. Medvedev 2 .

'Cardiology Research Center, Institute of Experimental Cardiology, Moscow,
Russian Federation; 2Moscow State University, Faculty of Basic Medicine,
Moscow, Russian Federation

There is evidence that oxygen-derived free radicals play an essential role in
the irreversible injury of cardiac cells associated with prolonged periods of is-
chemia. The aim of this study was to examine the effect of ischemic precon-
ditioning on myocardial oxygen radical production using rat heart model of re-
gional ischemia.
Methods: Experiments were carried out on anaesthized artificially ventilated
open-chest male Wistar rats. The linear microdialysis probe was inserted in the
left ventricle wall and perfused with Ringer solution containing sodium salicy-
late. 2,3-dihydrobenzoic acid (2,3-DHBA) produced in the reaction of oxygen
radicals with salicylate was measured in dialysis samples by high-performance
liquid chromatography. Before 30 min of coronary artery occlusion and 60 min
of reperfusion, the hearts were either subjected or not subjected to precondi-
tioning, which was achieved with three cycles of 5 min of ischemia followed by
5 min of reperfusion.
Results: In the control group, the regional prolonged ischemia induced a con-
siderable increase of the 2,3-DHBA level (143±11% vs baseline) with maxi-
mum on 20-30 min of ischemia. Following reperfusion resulted in further ex-
tended rise of 2,3-DHBA level up to 214±18% (maximal level) after 20 min
of reperfusion and 165±11% vs baseline value after 60 min of reperfusion.
Preconditioning eliminated the increase of 2,3-DHBA level during prolonged is-
chemia and essentially restricted the elevated rate of oxygen radical production
during reperfusion, which was observed only for the first 15 min of reperfusion.
The changes in the kinetics of oxygen radical production were related to the
limitation of the infarct size in preconditioned hearts — 5.4±1.4% vs 30.8±3.3%
in control group. A worth mentioning finding of this study was the significant
increase of the 2,3-DHBA level in preconditioned hearts during the second and
third brief episodes of reperfusion (equal to 130±9% and 144±14% vs baseline
level, respectively).
Conclusions: The results suggest that preconditioning significantly reduces
the rate of oxygen radical production in myocardium during regional prolonged
ischemia and reperfusion. It may play an important role in improvement of
postischemic myocardial function. Oxygen radicals generated in cardiac my-
ocytes during brief episodes of reperfusion may be involved in triggering of the
cascade of protective mechanisms of ischemic preconditioning.

3355 Vascular stunning without myocardial stunning

V.J. Pomblum I , S.C. Garcia PomblumI, T. Hohlfeld 2 , E. Gams 3 ,

J.D. Schipke 1 . ' University Hospital Duesseldorf, Research Group
Experimental Surgery, Duesseldorf, Germany; 2University Duesseldorf,
Institute of Pharmacology, Duesseldorf, Germany; 3Dept of Thoracic and
Cardiov Surgery, Clinic of Surgery!, University Hospital Dusseldorf, Germany

Background: Myocardial and vascular stunning coexist, but seem to represent
relatively independent phenomena. For example, injury of endothelial cells pre-
cedes dysfunction of the cardiomyocytes.
Methods: To investigate uncoupling between myocardial and vascular stun-
ning, experiments were performed on 31 isolated, blood-perfused rabbit hearts.
Protocol: 30 min normoxia, 20 min no-flow ischemia, 60 min reperfusion. To
assess vascular dysfunction, either placebo, an endothelium-independent NO-
donor (SIN-t: 100 VM) or the endothelium-dependent vasodilator substance
P (SP: 5 nM) was administered. This protocol was repeated in control hearts
without ischemia/reperfusion.
Results: In the placebo group, ventricular function and coronary resistancec at
the end of the protocol were not different from baseline. In the control hearts,
SIN-1 and SP decreased coronary resistance by 35 and 39%, respectively. In
the ischemic/reperfused hearts, the SIN-1-induced dilatation was almost main-
tained but the SP-induced dilatation was reduced to 9% (p<0.05 vs controls).
In the three groups, postischemiclreperfused systolic ventricular function was
not significantly reduced compared with baseline.
Conclusions: Our results convincingly show that brief global ischemia and
reperfusion in isolated rabbit hearts can induce vascular (endothelial) stun-
ning without impairing myocardial function (myocardial stunning). Thus, the ab-
sence of a postischemic contractile dysfunction does not ensure the absence
of postischemic injury.

THROMBOLYTIC "COCKTAILS" — BENEFICIAL OR
DANGEROUS

3356 Half dose lytic plus abciximab compared to full dose
lytic in acute myocardial infarction: a meta-analysis

F.W.A. Verheugt, M.A. Brouwer. University Medical Center Nijmegen,
Heartcenter, Department of Cardiology, Nijmegen, Netherlands

Background: Angiographic trials have shown improved 60 and 90 minutes
coronary patency with half-dose lytic plus abciximab versus lytic alone in ST-
elevation MI (STEMI). These strategies have recently been evaluated in 2
phase III megatrials for efficacy and safety.
Methods: Rates of 30-day mortality, intracranial hemorrhage (ICH), severe ex-
tracranial bleeding and transfusions were collected from the half-dose lytic plus
abciximab arms and the lytic alone arms of TIMI-14 and SPEED, and the mega-
trials GUSTO-V and ASSENT-3.
Results: In total 23,322 patients were randomized in these 4 published tri-
als: 10,713 in the half-dose lytic plus abciximab groups and 12,609 in the lytic
alone groups. 30-day death was similar in both groups: 5.8% vs 5.8% (RR 0.99,
95%CI 0.81-1.10, p = 0.88) as was the rate of ICH: 0.7% vs 0.7% (RR 0.98,
95%CI 0.49-1.96, p = 0.96). But, severe extracranial bleeding was very sig-
nificantly increased by half-dose lytfc plus abciximab (L+A) compared to lytic
alone (L, figure), as was the need for transfusion: 5.6% vs 3.9% (RR 1.46,
95%CI 1.30-1.64).

severe uieeuuiy.

Conclusion: In comparison to a fibrinolytic alone, reduced dose fibrinolytic
combined with abciximab for STEMI significantly increases severe bleeding and
transfusion with 50% without reducing mortality or hemorrhagic stroke. This
costly combination should be avoided as a routine, and trial designs evaluating
the combination for facilitated primary PCI or for prehospital/ER use prior to
primary PCI should be reconsidered.
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3357 Age and risk of intracranial haemorrhage with
abciximab and half-dose reteplase in acute myocardial
infarction: dichotomous response in the GUSTO V trial

S. Savonitto 1 , D. Ardissino 2 , A.M. Lincoff 3 , J. Booth 3 , P.F. Terrosu 4 ,

J. Gang 3 , E.J. Topol 3 on behalf of the GUSTO V Investigators. I Ospedale
Niguarda Ca' Granda, Divisione di Cardiologia I, Milano, Italy; 2Ospedali
Riuniti di Parma, Divisione di Cardiologia, Parma, Italy; 3 Cleveland Clinic
Foundation, Department of Cardiology, Cleveland, Ohio, United States of
America; 4 Ospedale SS Annunziata, Divisione di Cardiologia, Sassari, Italy

By reducing the dosages of the fibrinolytic agent and heparin, combination ther-
apy with a GPIIb/Ilia blocker, half-dose lytic and reduced-dose heparin has the
theoretic potential for reducing the risk of intracranial hemorrhage (ICH) as-
sociated with thrombolytic treatment of acute MI. We evaluated the relation
between univariate and multivariate predictors of ICH and the efect of treat-
ment with either abciximab and half-dose reteplase (combination therapy) or
reteplase alone in the 16588 patients randomised in the GUSTO V trial. Over-
all, the incidence of ICH was similar in the two groups (0.6% vs 0.6%: OR
1.05, 95% Cl 0.71, 1.56). Among the multivariable predictors of ICH, only age
showed a significant interaction with treatment effect (age per treatment in-
teraction Chi-square 7.103, P=0.008). When the age per treatment interaction
is not included in the logistic regression model (C statistic 0.828), treatment
with combination therapy is nonsignificant in predicting ICH. However, when the
interaction term is included (C statistic 0.822), combination therapy becomes
a significant predictor (Chi-square 6.953, P=0.008). The relationship between
age and the odds ratio of having an ICH for patients randomised to combina-
tion therapy compared to reteplase alone is shown in the figure: a significant
lower risk of combination therapy is observed for people of age <57, and a
significantly higher risk for people >82.

OR P$% CI) K obk K ICH, Ighok oov.,tlas m-Ad

ICH and age.

Thus, although no additional risk of ICH exixts with combination therapy in the
whole population, a significant age per treatment interaction exixts, with a pro-
tective effect from combination therapy in younger patients and a higher risk in
the elderly.

3358 Combination eptifibatide and reduced-dose
tenecteplase in acute ST-segment elevation myocardial
infarction: final results of a phase II angiographic trial
(INTEGRITI)

U. Zeymer', F. Van de Werf 2 , R.P. Giugliano 3 , C.M. Gibson 4 , M.M. Kitts,
J.T. Strony 6 , R.A. Harrington 7 , E. Braunwald 3 on behalf of the INTEGRITI
Investigators. t Kliniken Kassel, Cardiology, Kassel, Germany; 2 Universitair
Ziekenhuis, Cardiology, Gasthuisberg, Belgium; 3Brigham and Women's
Hospital, Cardiovascular Division, Boston, United States of America; 4 Harvard
Medical School, Harvard Clinical Research Institute, Boston, United States of
America; 5 COR Therapeutics, Inc., South San Francisco, United States of
America; 6Schering Plough Research Institute, Kenilworth, United States of
America; 7Duke Clinical Research Institute, Durham, United States of America

Background: Prior studies suggest combination glycoprotein lib/Ilia inhibition
and reduced-dose fibrinolytic may restore infarct artery patency and tissue per-
fusion more effectively than fibrinolytic monotherapy.
Methods: 438 patients with STE-MI (median age 58y, 77% men, 33% anterior
MI) were treated with aspirin and heparin. In dose-finding 189 patients received
one of three combinations of eptifibatide (ept) and tenecteplase (TNK): 1)ept
180/2/90 + 50%TNK, 2)ept 180/2/90 + 75%TNK, 3)ept 180/2/180 + 50%TNK.
In dose confirmation, 249 patients received either ept 180/2/180 + 50%TNK vs.
full-dose (0.53 mg/kg) TNK monotherapy. The primary endpoint was the rate of
TIMI 3 epicardial flow at 60 min as determined by a blinded angiographic core
laboratory.
Results: TIMI 3 flow rates with the three combinations of ept+TNK in dose
confirmation were similar (64-68%), while arterial patency was highest (96%)
with ept 180/2/180 + 50%TNK. In dose confirmation, ept 180/2/180 + 50%TNK
compared to TNK alone achieved higher rates of TIMI 3 epicardial flow (59% vs
49%, p=0.15), arterial patency 85% vs 77% (p=0.17), and faster median cor-
rected TIMI frame count (36 vs 40 frames, p=0.54). Myocardial perfusion was

improved with combination therapy as determined by median ST-segment reso-
lution (71% vs 61%, p=0.08), and rate of TIMI myocardial perfusion grade 3 flow
(49% vs 45%, p=0.59). At 48 hours and 30 days, combination therapy tended
to have lower rates of death (48h: 1.7% vs 4.2%, p=0.25; 30d: 3.4% vs. 5.1%,
p=0.51) and of the triple composite death+Ml+urgent target vessel revascu-
larization (48h: 3.4% vs. 11.0%, p=0.02; 30d: 10.9% vs. 14.4%, p=0.42). More
major hemorrhage (7.6% vs. 2.5%, p=0.14) was seen with combination therapy,
however this was all non-cerebral bleeding.
Conclusions: Ept 180/2/180 + 50%TNK improves epicardial and myocardial
reperfusion, although it may also increase non-cerebral bleeding. This combi-
nation is being evaluated in a phase III study (ADVANCE-MI), with minor modi-
fications aimed at reducing bleeding.

3359 TNK with reduced dose unfractionated heparin
associated with similar efficacy and less bleeding:
results from ASSENT-2 and ASSENT-3

J. Alexander', R.N. Tuttle', C.B. Grangers, L. Wallentin 3 , F.W.A. Verheugt 4 ,

P.W. Armstrong 5 , F.J. Van de Werf 6 . t Duke University Medical Center,
Medicine/Cardiology, Durham, United States of America; 2Duke Clinical
Research Institute, Durham, United States of America; 3 University of Upsala
Hospital, Cardiology, Upsala, Sweden; ICatholic University, Cardiology,
Nijmegen, Netherlands; 5 University Of Alberta, Edmonton, Canada;
6 University of Leuven, Herestraat, Belgium

Background: ACC/AHA guidelines for management of acute MI call for weight-
based, reduced-dose unfractionated heparin (UFH) with fibrinolytic therapy,
however, this regimen has never been prospectively tested. We compared out-
comes of patients receiving TNK-tPA and the current ACC/AHA-regimen UFH
in ASSENT-3 and the former standard UFH regimen in ASSENT-2.
Methods: The ASSENT-2 and ASSENT-3 trials had similar inclusion criteria.
In ASSENT-3, 2038 patients received TNK, a 60 U/kg bolus (max. 4000 U),
and 12 U/kg/hour (max. 1000 U/hr) initial infusion of UFH. In ASSENT-2, 8461
patients received TNK and UFH. Those weighing >67 kg received a 5000 U
UFH bolus and 1000 U/hour initial infusion and those weighing <67kg received
4000 U bolus and 800 U/hour initial infusion. In both trials, UFH was adjusted
to an aPTT of 50-70 seconds. In ASSENT-3, a 3 hour aPTT was added to
allow early adjustment for aPTT >70 seconds. We compared outcomes before
and after adjusting for baseline predictors of 30-day mortality (age, systolic BP,
heart rate, MI location, Killip class) and major bleeding (age, gender, weight,
diastolic BP, HTN, region).
Results: ASSENT-3 and ASSENT-2 patients had similar baseline characteris-
tics. Those in ASSENT-3 underwent less CABG (5.2% vs. 5.5%) and more PCI
(31% vs. 24%) than those in ASSENT-2. Outcomes are shown in the Table.
Adjusted 30-day mortality was similar in ASSENT-3 and ASSENT-2 (OR 0.96,
p=0.73) but the adjusted risk of major bleeding in ASSENT-3 was lower (OR
0.45, p<0.001).

Outcome ASSENT-3 ASSENT-2 p-value
(n=2038) (n=8461)

Death (30d) 8.0% 6.2% 0.77
Death (30d)/MI 9.6% 9.5% 0.96
Death (30d)/MI/RI 17.5% 17.0% 0.60
ICH 0.93% 0.93% 0.88
Major Bleeding 2.2% 4.7% 0.001
Transfusion 2.3% 4.3% 0.001

Conclusion: These data support the use of ACC/AHA guideline recommended
weight-based, reduced-dose UFH regimen with fibrinolytic therapy. This regi-
men results in less systemic bleeding but similar ICH compared to more ag-
gressive UFH dosing, with no loss of efficacy.
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3360 Combination therapy with reduced-dose tenecteplase
and eptifibatide results in faster and more stable
reperfusion for acute myocardial infarction

M.T. Roet, C. Greene, K. Trollinger 2 , S. Crater 2 , K. Loeffler 2 ,
R.P. Giugliano 3 , R.A. Harrington 2 , M.W. Krucoff 2 on behalf of The INTEGRITI
Investigators. t Duke Clinical Research Institute, Durham NC,, 2Duke Clinical
Research Institute, Cardiology Dept., Durham NC; 3Brigham and Womens
Hospital, Cardiology, Boston, MA, United States of America

Background: Despite improved infarct-artery patency with reduced-dose fibri-
nolytics and glycoprotein (GP) Ilb/Illa inhibitors, combination reperfusion ther-
apy has not improved survival in patients with acute myocardial infarction (MI).
Further characterization of the timing of reperfusion may elucidate the paradox-
ical impact of combination therapy on surrogate biomarkers of reperfusion and
clinical outcomes.
Methods: The INTEGRITI trial was a dose-ranging, phase II trial evaluating
reduced-dose tenecteplase and eptifibatide in patients with acute ST-elevation
MI. Patients from North American sites were included in a continuous ST-
segment monitoring substudy for 24 hours using digital 12-lead Holter sam-
pling of the electrocardiogram every 60 seconds (Rozinn 152). Patients who
received combination therapy with 50% of the standard tenecteplase dose (0.5
tug/kg) and eptifibatide (180 rug/kg double-bolus with a 2.0 ltg/kg/min continu-
ous infusion) were compared to patients who recieved full-dose tenecteplase
monotherapy. ST recovery parameters were based upon the timing of stable
ST resolution (>= 50%) and the presence of any ST re-elevation in the lead
with peak ST elevation.
Results: ST-recovery parameters are listed in the table. Continuously updated
ST recovery analyses demonstrated greater ST-resolution in the combination
therapy group at 30 minutes (57.7% vs. 43.8%), 60 minutes (82.7% vs. 65.6%),
and 90 minutes (90.4% vs. 78.1%).

Variable	 Full-Dose TNK 	 50% TNK + Eptifibatide p-value
(n=45) 	 (n = 73)

Time to Stable ST Resolution (mins) 	 98 (0,148) 	 55 (0,95) 	 0.058
Stable ST Resolution by 2 his (%) 	 67.7 	 89.4 	 0.016
ST Recovery Curve Area (uV/min) 	 4858 (598,13721) 	 1710 (0,4156) 	 -0.020
Recurrent Ischemia (%) * 57.1% 34.0% 0.050

`Includes cyclic flow and late ST-segment re-elevation after initial ST resolution. TNK,
tenecteplase.

Conclusions: Combination therapy with reduced-dose tenecteplase and eptifi-
batide accelerates early reperfusion and reduces the risk of recurrent ischemia
in patients with acute MI. These results suggest that combination therapy may
improve myocardial salvage, but further studies are needed to delineate the
impact of this benefit on clinical outcomes.

3361 Influence of enoxaparin and early revascularisation on
death or myocardial infarction after thrombolysis in
myocardial infarction

L. Wallentin 1 B. Lindah1 2 , P. Armstrong 3 , C. Granger 4 . 'Uppsala University
Hospital, Uppsala, Sweden; I University Hospital, Dept. of Cardiology,
Uppsala, Sweden; 3Dept of Cardiology, Alberta, Canada; 4 Duke University,
Director, Cardiac Care Unit, Durham NC, United States of America

The ASSENT-3 trial showed that enoxaparin (Enox; n=2040) or abciximab +
heparin (n=2017) in comparison to the standard treatment with unfractionated
heparin (UFH; n=2038) reduced in-hospital rates of death or myocardial infarc-
tion (MI) - 6.8, 7.3% versus 9.1 % (p=0.01 6). We evaluated the two heparin arms
concerning the risk of occurrence of these events after discharge as enoxaparin
treatment was terminated either at in-hospital revascularisation (revasc.) or at
discharge (disch.)
Methods: The ASSENT-3 trial randomised ST-elevation MI patients in 25 coun-
tries to fibrinolytic treatment with TNK-tPA and either 48 hours infusion of UFH
(APTT 50-70 sec) or s.c. Enox b.i.d. (1 mg/kg b.w.) until revascularisation or
hospital disch - maximum 7 days. The primary end-point was a composite of
30-days mortality and in-hospital myocardial infarction or severe ischemia. My-
ocardial infarction from disch. until 30-days follow-up was collected as read-
missions caused by reinfarction. In-hospital revasc. was at the discretion of the
physician and varied from 2 - 72% between the countries.
Results:

Results death + MI 	 n/n	 UFH 	 Enox	 p

All: In-hospital 	 2038/2040 	 9.1% 	 6.8% 	 0.006
All: Entry - 30d 	 2038/2040 	 10.5%	 9.1% 	 0.14
Revasc: Disch-30d 	 673/623 	 1.0% 	 1.3% 	 0.68
No revasc:Disch-30d	 1210/1282 	 1.9% 	 3.3% 	 0.031

In multivariate analyses in hospital revasc. was significantly associated with a
lowered (p=0.005) risk of death or MI after hospital discharge after adjusting for
age, diabetes, infarct size and medication.
Conclusion: Revascularisation early after thrombolysis of acute ST-elevation

MI seems associated with a reduced occurrence of death or myocardial infarc-
tion and to contribute to maintain the long-term benefits of adjuvant treatment
with enoxaparin.

GLYCOPROTEIN IIB/IIIA - NEW ASPECTS

3362 Troponin release in patients with unstable angina -
Relation to platelet aggregability and PLA2
polymorphism

C. Heeschen 1 , C.W. Hamm 2 . ' Molecular Cardiology, Frankfurt, Germany;
2Kerckhoff Heart Clinic, Div. of Cardiology, Bad Nauheim, Germany

The glycoprotein Ilb/Illa receptor (GP lib/Ilia) plays a pivotal role in platelet ag-
gregation. Recent data suggest that the PIA2 polymorphism (GP Ilia subunit) is
associated with an adverse outcome. However, it is unknown for patients with
unstable angina whether there is an association between PIA2 polymorphism,
platelet reactivity, and Troponin T (TnT) release. Methods and Results: We
prospectively studied the TnT status, the GP Ilia genotype (PCR-based re-
striction fragment length polymorphism analysis), and the platelet reactivity (P-
selectin expression, circulating monocyte-platelet aggregates) in 125 patients
with unstable angina. TnT elevation > 0.1 ug/L was observed in 37% of the pa-
tients. At least one PIA2 allele was present in 24.5% of the patients whereas for
TnT-positive patients at least one PIA2 allele was present in 53.7% of the pa-
tients. The PLA2 polymorphism was associated with increased platelet aggre-
gability as indicated by increased P-selectin expression (74.9% versus 52.4%;
PLA2 vs. PLA1; P<0.01) and increased number of circulating monocyte-
platelet aggregates (32.9% versus 19.8%; P<0.01). TnT elevation was also
highly predictive of increased platelet reactivity as indicated by P-selectin
expression (72.5% vs. 48.1%; TnT pos. vs. TnT neg.; P<0.01) and circulating
monocyte-platelet aggregates (38.2% vs. 16.9%; P<0.01). Consequently, a
high correlation was observed between genotype and TnT elevation (r=0.63;
P<0.001). However, in a multivariate analysis, TnT elevation, but not PLA2
polymorphism, was an independent predictor of platelet activation (P<0.001).
Conclusions: Our findings indicate that molecular variants of the gene encod-
ing GP Ilia play a role in platelet reactivity. In patients with unstable angina,
TnT appears to be a powerful surrogate marker for platelet hyperreactivity. Our
observations are compatible with and provide an explanation for the reported
predominant benefit of GP Ilb/Illa receptor antagonists in patients with elevated
TnT levels.

3363 Influence of glycoprotein Ilblllla antagonist abciximab
on platelet induced monocyte tissue factor expression

S. Steiner, D. Seidinger, E. Miner, K. Huber, C.W. Kopp. AKH Wien, Internal
Medicine II, Vienna, Austria

Background: Tissue Factor (TF), the major physiological initiator of the coag-
ulation cascade is normally not expressed by cells within the circulation. How-
ever, activated platelets induce monocyte TF expression. We studied the effect
of abciximab, a glycoprotein Ilb/Illa antagonist used in percutaneous coronary
interventions (PCI), on platelet-monocyte cross talk and monocyte TF expres-
sion in vitro. Methods: Expressionof TF as well as total (CD42) and activated
(CD62P, CD40 Ligand) platelet load was determined on CD14 positive mono-
cytes by a four colour whole blood cytometric technique after stimulation with
thrombin receptor agonist (TRA; 12.5p.M) in the absence or presence of ab-
ciximab (50µg/ml). Whole cell procoagulant activity was assessed in a chro-
mogenic assay. Results: Percentage of activated platelets (CD62P) on mono-
cytes correlated positively with total monocyte platelet load (CD42; r=0.97,
p<0.001) and CD40 Ligand after stimulation (r=0.90, p<0.001). TF mean fluo-
rescence intensity (MFI) was positively correlated with platelet activation mea-
sured by CD62 MFI in timecourse (r=0.75, p<0.001) TRA stimulation resulted
in a significant increase in monocyte TF expression (p<0.001), whereas prein-
cubation with abciximab abolished this effect (p=0.3) and significantly reduced
TF after 1, 5, 10 and 30 minutes (see table). Abciximab preincubation signif-
icantly lowered percentage of CD62 expression on platelet-monocyte aggre-
gates after TRA stimulation (p<0.05). Similarily, whole cell procoagulant activity
was decreased with abciximab pretreatment (p<0.05).

0 mn	 1min 	 5min 	 10min 	 30min 	 60min

TRA 	 12.9±3.3 33.0±9.2 25.2+12.1 28.9±11.9 37.2'8.7 37.4+13.8
TRA+abcixmab 12.9±3.3 13.6±7.1 12.6±5.8 15.4±8.9 15.4±10.5 20.2+14.3
p-value 1.0 0.001 0.04 0.018 0.002 0.069

Percentage of TF positve monocytes (mean±std) in timecourse after TRA stimulation w/o ab
ciximab (n=6)

Conclusion: We demonstrate reduced TF expression and procoagulant activ-
ity due to altered total and activated platelet load on monocytes by abciximab.
Next to inhibition of platelet aggregation this my further contribute to the efficacy
of abciximab in preventing thrombotic complications in PCI.
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3364 Eptifibatide blocks the increase in C-reactive protein
levels induced by coronary angioplasty

A. Merino 1 , M. Artaiz 1 , I. Alins 1 , I. Segura 1 , V. Inigo 1 , B. Vidalt,
A. Rodriguez', E. Alegria 2 . ' Palma de Mallorca, Spain; 2 Clinica Universitaria,
Pamplona, Spain

Background: The increase in C-reactive protein levels usually observed after
coronary angioplasty has been thought to be produced by an increased in-
flammatory response to lesion dilatation. However, this inflammatory response
could be initiated by the high intraarterial thrombogenic activity induced by
balloon-produced plaque fracture.
Methods: We measured C-reactive protein levels by nephelometry in patients
with coronary angioplasty after blocking thrombosis by means of a selective
platelet GP Ilb-Illa receptor antagonist. Ninety patients who underwent a coro-
nary angioplasty procedure at our cardiac catheterization laboratory were in-
cluded. We excluded patients with recent myocardial infarction, recent surgery
or inflammatory, metabolic or neoplastic diseases. C-reactive protein was de-
termined pre angioplasty, 24 and 48 hours after the procedure. In 48 patients
Eptifibatide perfusion was initiated immediately after the procedure, and con-
tinued for only 24 hours.
Results are shown in the table.

C-reactive protein after PTCA

n Pre-PTCA 24 h 48 h

Eptifibade 48 0.41(0.48) 0.41(0.65) 0.95(0.89)"
Control 42 0.52(0.44) 1.16(0.98)' 1.62(1.45)"
p ns p<0.001 p<0.01

PTCA: Percutaneous coronary angioplasty. Numbers are: mean(SD);' p<0.05 to Pre-PTCA;
p<0.05 to 24 h.

Conclusions: Eptifibatide, a synthetic peptide, which is a selective blocker of
the platelet GP llb-Illa receptor with no known anti-inflammatory effects, sig-
nificantly blocked C-reactive protein concentration elevation after angioplasty.
C-reactive protein increased again after Eptifibatide perfusion was interrupted.
These results suggest that arterial thrombosis may trigger the incresase in C-
reactive protein elevation after coronary angioplasty.

3365 Glycoprotein llb/Illa antagonists and inflammation:
a new effect mechanism in patients with unstable
angina pectoris

E. Ercan 1 , H. Bozdemir 1 , C. Ceyhan 1 , T. Tekten 2 , A. Onbasi 2 , I. Altugoglu 3 ,

G. Bozdemir 1 , A. Akilli 1 . t Cardiology, 2Adnan Menderes Univ., Cardyology,
Aydyn;'Microbiology, Ege Univ. Medical School, Izmir, Turkey

Aim: Inflammation has an important role in the pathogenesis of unstable
angina pectoris (UAP). The anti-inflammatory effect of Tirofiban, glycoprotein
llb/Illa antagonist, was evaluated in patients with UAP.
Methods: This study compares changes in level of intercellular adhesion
molecule-1 (sICAM-1) and vascular cell adhesion molecule-1 (5VCAM-1) be-
tween patients receiving tirofiban (Group 1: n=15) or placebo (Group 2: n=20)
in addition to heparin and aspirin for treatment of an UAP. Blood samples were
drawn at 0 hour and 72 hour. 10 patients with stable coronary artery disease
(Group 3) and 10 patients with normal coronary angiography (Group 4) were
selected as control groups.
Results: Circulating venous plasma sICAM-1 and sVCAM-t (p<0.0001) levels
were higher in the UAP patient group (Group 1,2) than the control groups. In
Group 1, sICAM-1 and sVCAM-1 (p<0.0001) levels decreased significantly as
compared with the baseline (table).

Group Mean Std. Dev. p

1 Pair 1 sICAM-1(0h)-slCAM-1(72h) 209.6 139.2 0.000
1 Pair 2 sVCAM-1 (0h)-sVCAM-1 (72h) 121.6 50.9 0.000
2 Pair 1 slCAM-1(0h)-sICAM-1(72h) -29.8 109.9 0.24
2 Pair 2 sVCAM-1 (0h)-sVCAM-1 (72h) -25.7 51.2 0.037

In Group 2, 5ICAM-1 (p:0. 24) and sVCAM-1 (p<0.037)levels were remained
unchanged or increased (figure).

Conclusion: After the Tirofiban infusion, inflammatory response decreased
significantly in patients with UAP.

3366 Effects of roxifiban on platelet aggregation and major
receptor expression in patients with coronary artery
disease

V.L. Serebruany 1 , A. Malinin 1 , C.M. O'Connor', P.A. Gurbel 1 . t Johns
Hopkins University, Sinai Hospital, Baltimore, United States of America; 2Duke
University, Durham, United States of America

Background: It has been expected that therapy with oral GPIIb/Illa blockers
including roxifiban will reduce mortality and vascular complications in a long-
term. However, platelet-related properties of roxifiban in the clinical setting are
not well known. We measured platelet characteristics during chronic treatment
in patients with coronary artery disease enrolled in the Roxifiban Oral Com-
pound Kinetics Evaluation Trial (ROCKET-I).
Methods: ROCKET-1 was designed as a randomized, double blind, multi-
center, dose-ranging study of roxifiban, administered either as monotherapy
or concomitantly with aspirin compared to aspirin alone. Thirty-one patients
were assigned for 24 weeks of therapy with aspirin (n=7), roxifiban (n=9), rox-
ifiban+aspirin (n=15). Platelets were assessed five times in each patient at
baseline, and at week 2, 4, 12, 18, 24 thereafter by aggregometry, and flow
cytometry.
Results: Baseline platelet characteristics were similar between all three
groups. There was a consistent significant decrease of ADP- (p=0.0001), and
collagen-induced (p=0.002) platelet aggregation in the roxifiban-treated pa-
tients when compared with those treated with aspirin alone. Flow cytometry
revealed paradoxical late activation of GP Ilb/Illa expression (p=0.007) when
roxifiban was used without aspirin which was significant compared to aspirin,
and aspirin-roxifiban groups. There were no differences among groups in GP
lb expression, although it's rise was more profound in the roxifiban-treated pa-
tients. There were substantial differences in the P-selectin expression. While
aspirin time-dependently decreased per cent of P-selectin positive platelets
(p=0.02), treatment with roxifiban resulted in the phasic changes with the early
inhibition (p=0.01), and then two-fold activation (p=0.0001) starting at week 12
of the therapy. There was an early transient activation of PECAM-1 expression
(p=0.008) at week 2, followed by the later inhibition of this receptor (p=0.003)
in patients treated with roxifiban.
Conclusion: Despite achieving sustained inhibition of platelet aggregation,
therapy with roxifiban has been associated with over expression or phasic
changes of major platelet receptors. These data may explain clinical concerns
with the use of oral GPIIb/Ilia inhibitors linking higher mortality rates and in-
cidence of thrombotic episodes with paradoxical switching to alternative pass-
ways of platelet activation.
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3367 Selection of human single chain antibodies against the 	 forations occurred more frequently when complex lesions were treated (1.9%
activated conformation of GPIlb/Illa from a natural and 	 vs. 0.5%, OR=3.6, 95%Cl 1.8-7.2, p=0.001) and higher balloon-to-artery ratio
a synthetic phage library 	 used (1.29±0.25 vs. 1.19±0.31 mm, OR=7.6, 95%CI 2.8-20.7, p=0.001).

M. Schwarz', P. Roettgen 2 , S. Knackmuss 2 , N. Basler 3 , C. Bilttner 2 ,
C. Bode 3 , M. Little 2 , K.H. Peter 3 . 'UniversityofFreiburg, Department of
Cardiology and Angiology, Freiburg i. Br., Germany; 2Affimed Therapeutics,
Heidelberg, Germany; 'University Freiburg, Cardiology, Freiburg, Germany

All GPllb/Illa-blockers, which are currently in clinical use are binding to the re-
ceptor irrespectively to its conformational state. However an activation- specific
blocker might provide several advantages, such as decreased bleeding compli-
cations and less induction of ligand-induced binding sites.
Therefore we used phage display to obtain activation-specific single chain an-
tibody fragments(scFv) from two different libraries: A natural library was con-
structed using cDNA from human lymphocyte donors encoding heavy and light
chains of antibodies. These sequences were assembled in the phagemid vec-
tor pEXHAM1. A synthetic library was constructed by introduction of a ran-
domised nucleotide-sequences in the CDR3 region of a constant framework
scFv-sequence. As target for the selection we used activated GPllb/Illa on
ADP-stimulated platelets and GPllb/Illa on transfected CHO-cells bearing a
GFFKR-Deletion. The various resulting clones were expressed in the periplas-
mic space of E.coli and screened in flow cytometry, using an FITC-labelled anti-
His(6)-tag antibody. In addition to some non-activation-specific antibodies (see
fig. 2), more than 8 activation-specific were obtained from both libraries. These
activation-specific antibodies demonstrate nearly no binding to non-activated
platelets,which is 3 to 8 fold increased on ADP-stimulated platelets (see fig-
ure).

Distinct activation specifities of scFv.

In analogy to the GPlib/Illa-binding-sequence on fibrinogen the CDR3-regions
of nearly all activation specific scFv's demonstrated RXD-sequences.The ob-
tained scFv-sequences might help to improve the understanding of the func-
tion of GP Ilb/Ilia and its interaction with ligands and blockers. Moreover, these
newly generated human scFv-antibodies may represent a new class pharmaca
for an advanced GPIIb/Ilia-blockade.

PERCUTANEOUS CORONARY INTERVENTION IN 2002:
ACHIEVEMENTS, HOWEVER, SOME DARKNESS

REMAINS!

3368 Coronary artery perforations: incidence, predictors and
clinical outcome

G.S. Stankovic, M.F. Massimo Ferraro, K.T. Kostas Toutouzas, A.C. Alaide
Chieffo, N.C. Nicola Corvaja, R.A. Remo Albiero, C.D.M. Carlo Di Mario,
A.C. Antonio Colombo. EMO Centro Cuore Columbus, Milan, Italy

Background: Coronary perforation is an uncommon but potentially life-
threatening complication of percutaneous coronary intervention (PCI). The aim
of the present study was to determine the incidence, associated factors, in-
hospital and late outcome of patients sustaining a coronary perforation.
Methods and Results: Between 4/1993 and 11/2001 5728 patients with 10000
lesions were treated in our institution with different PCI modalities (2838 angio-
plasty - POBA, 6836 coronary stenting, 444 directional coronary atherectomy
- DCA, 518 rotational atherectomy - ROTA, 48 laser angioplasty and 637 cut-
ting balloon, 25 other new devices, including overlap). Clinical, procedural and
angiographic characteristics were compared between patients with ruptured
vessels and overall population.
Coronary perforations occurred in 84 patients (1.47%) and were graded ac-
cording to Ellis classification (56 class 2 and 28 class 3). Perforation occurred
during: POBA 45 (53.6%), DCA 8 (9.5%), ROTA 3 (3.6%), cutting balloon.2
(2.4%), guidewire manipulation 23 (27.4%) and other devices 3 (3.6%). Treat-
ment: CABG 11,prolonged inflation 36, stenting 20 (PTFE covered stent 10),
only protamin administration 17 perforations. None of clinical variables cor-
related with perforation occurrence, although trend was observed for women
(2.13% vs. 1.36%, p=0.09). Perforations were more commonly observed follow-
ing atheroablative procedures (2.4% of 639 procedures vs. 1.3% of 5005 non-
atheroablative procedures, OR=1.8, 95%CI 1.1-3.2, p=0.027) and there was
a trend for use of platelet GP Ilb/Illa inhibitors (2.6% vs. 1.4%, p=0.06). Per-

In-hospital outcome: 27 patients had major adverse cardiac events (32.1%).
15 patients (17.8%) had myocardial infarction (MI) (8 non-Q-wave MI and 7
Q-wave MI), 11 patients (13.1%) underwent emergency CABG and 7 patients
died (8.3%). All patients who underwent emergency CABG or died had class 3
perforation.
Late outcome: Clinical follow-up was performed for all 77 eligible patients after
33±28 months. Six patients (7.8%) died, 8 patients (10.4%) underwent CABG
and two patients (2.6%) had Q-wave MI.
Conclusions: Coronary perforations occurred more frequently in patients with
complex lesions, higher balloon-to-artery ratio and following atheroablative pro-
cedures. Class 3 coronary perforation carries a high incidence of adverse out-
come, including death.

3369 Predictors for thrombotic events within the first month
after stent placement in small coronary arteries

J. Hausleiter, A. Kastrati, J. Mehilli, H. Schilhlen, J. Pache, J. Dirschinger,
A. Schomig. Deutsches Herzzentrum Munchen, Munchen, Germany

Thrombotic stent occlusion leading to myocardial infarction or death is a severe
complication within the first month after stent placement. Stent placement in
small coronary arteries (<3.0mm) represents an increasing proportion of the
stent placement procedures each year. The purpose of this study was to in-
vestigate the predictors of thrombotic events occurring within 30 days after the
procedure including also the role of stent design.
Methods: Successful stent placement in small coronary arteries was per-
formed in a consecutive series of 3112 patients. All patients received the com-
bined antiplatelet therapy with aspirin and ticlopidine/clopidogrel for 4 weeks.
Thrombotic events were defined as death, myocardial infarction or stent occlu-
sion documented by angiography.
Results: The cumulative throm- 	 Risk
botic event rate was 4.2%.
The figure demonstrates the Acute coronary syndrome 	 -•-

three strongest predictors for 	 Reduced LV function 	 -■-

thrombotic events. Stent design 	 Residual dissection 	 -^--

which is an important predictor 	 05Lower' 	 Higher 	 t0
for long-term outcome in small 	

Risk for thrombotic events.
coronary arteries, was not iden-
tified as significant risk factor for early thrombotic events (P=0.38).
Conclusions: Early thrombotic complications occurred in a low percentage
of patients in this large, unselected population. The predictors for thrombotic
complications are predominantly clinical factors, indicating the need of a pre-
interventional risk stratification with an intensified antithrombotic regimen for
high risk patients. Although the stent design has a major impact on the angio-
graphic and clinical long-term outcome, this analysis demonstrates that early
thrombotic events are not influenced by differences in stent design.

3370 Ventricular fibrillation during coronary
angiography/angioplasty: an incidental event or a
prognostic marker?

V. Zeldets, A. Katz, A. Abuful, H. Gift, J.M. Weinstein, M. Merkin, R. ilia,
C. Cafri. Soroka University Medical Center, Cardiology, Beer-Sheva, Israel

Background: Ventricular Fibrillation (VF) during coronary angiography/angio-
plasty (CA) is a known phenomenon, attributed to various etiologies and per-
ceived as an innocent event. There are no data of the impact of this event on
prognosis.
Aim: To analyze the prognostic implications of VF during CA.
Methods: Analysis of 5328 CA procedures performed at our institute revealed
25 cases of VF The clinical characteristics, indications, co- morbidity factors,
type of procedure, time to mortality of the VF patients (pts) were analyzed and
compared to 201 matched controlled CA pts. without VF. Non-ionic/low osmo-
larity contrast media was routinely used in all the acute/unstable pts.
Results: Analysis of multiple demographic, clinical and technical procedure
parameters did not reveal any significant differences between the VF and non-
VF pts.
DM, COPD and use of Ilb Ilia inhibitors was higher among VF pts (p<0.05).
The mortality of VF vs. non-VF pts was 40% vs. 14%, respectively (p=0.001),
during follow-up of 10.4+17.8 m. Mortality 24 hours post CA was 24% in the
VF pts vs. 5.8% in the non-VF pts (p=0.001). The in hospital mortality among
the VF pts that underwent CA during acute MI or cardiogenic shock was 50%
(6/12). The mortality of the elective pts with VF during CA was 31% (4/13).
Conclusions: VF during CA seems to be a prognostic marker for mortality.
It implications should be viewed beyond incidental occurrence related to me-
chanical events or contrast material osmolarity. Therefore those pts should be
evaluated and treated as high-risk pts.
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33J 	 of renal function worsening by
haemofiltration in patients with chronic renal failure
undergoing percutaneous coronary interventions

G. Marenzi t , G. Lauri 1 , E. Assanelli t , M. Grazi t , J. Campodonico t ,
D. Trabattoni 2 , A. Bartorelli 2 . t Centro Cardiologico Monzino, Unit! Cure
Intensive Coronariche, Milan, Italy; 2 Institute of Cardiology, Centro
Cardiologico Monzino, Milan, Italy

Radiocontrast exposure and hemodynamic instability during percutaneous
coronary interventions (PCI) are significant causes of renal dysfunction that
can require hemodialysis (HD), particularly in patients with pre-existent renal
insufficiency. Treatment with HD is associated with poor outcomes, including
a 40% in-hospital mortality rate. Therefore, a preventive strategy targeted for
beneficial outcomes is an important challenge; however, no effective measures
have been found. We investigated the role of continuous veno-venous hemofil-
tration (CVVH), as compared with isotonic hydration, in preventing radiocon-
trast nephropathy in high-risk patients. Indeed, CVVH allows: 1) high-volume,
controlled hydration before and after exposure to contrast agent, 2) removal
of dye from the circulation resulting in reduced kidney exposure, 3) intravas-
cular volume stability. Seventy-five consecutive patients with chronic renal in-
sufficiency (serum creatinine > 2 mg/dl) undergoing PCI, were submitted to
either percutaneous (Y-shaped double lumen catheter inserted in a femoral
vein)CVVH (n=41; 37% diabetes; baseline creatinine = 3.1±1 mg/dl) or to con-
ventional treatment (n=34; 35% diabetes, baseline creatinine = 3.0±1 mg/d[)
with isotonic saline at a rate of 1 m[/kg/hour. CVVH (fluid replacement rate of
1000 ml/hr without weight loss) was started 9±10 hours before and continued
24 hours after PCI. Saline hydration was started one day before and contin-
ued 24 hours after PCI. The mean radiocontrast volume was 270±140 ml in
CVVH patients and 238±152 ml in controls (p=NS). After PCI, serum crea-
tinine increased (>0.5 mg/dl) in 0% patients of CVVH-treated group and in
74% of saline group (p<0.0001) and, at discharge, in 5% and in 88%, respec-
tively (p<0.0001). Temporary HD was required in 29% of cases of the saline
group and in no case of the CVVH group. In 2 cases (saline group), permanent
HD was required. In-hospital mortality was 2.4% in CVVH group and 14.7% in
saline group (p<0.001).
Conclusions: In patients with chronic renal insufficiency undergoing PCI, pen-
procedural CVVH is an effective treatment to prevent renal function deteriora-
tion due to contrast nephrotoxicity and to improve in-hospital prognosis.

3372 Randomized comparison of tirofiban, eptifibatide, and
abciximab in minimizing myocardial damage during
high-risk percutaneous coronary intervention: TEAM
pilot trial

S.K. Sharma, A. Kini, N. Perez, J. Suleman, E.A. Fisher, J.D. Marmur,
M. Richard. The Mount Sinai Medical Center, Cardiology Dept., New York NY,
United States of America

Background: The diverse results of various randomized PCI trials of GP Ilb/Ilia
inhibitors (GPI) may be due to different levels of platelet inhibiton (P[) achieved
by a particular GPI agent. TEAM pilot trial is a double blind, randomized study
of the three GPI during high-risk clinical (rest angina, post MI) or lesion (type C,
ostial, calcified, thrombotic, multivessel intervention) PCI settings. TEAM study
hypothesis was that with similar levels of PI (>90%), all three agents will have
an equal class effect in reducing myocardial damage and 30-day major adverse
cardiac events (MACE).
Methods: We analyzed 180 PCI patients randomized to one of the three arms:
tirofiban (RESTORE dose), eptifibatide (PURSUIT dose), and abciximab (EPI-
LOG dose), with similar baseline clinical, angiographic, and procedural charac-
teristics. Patients with <90% PI (by RPFA with Ultegra device) after 10 min of
GPI infusion, received additional half bolus of the blinded agent prior to PCI.
Results: In 232 lesions treated, angiographic success was 97.3% and pro-
cedural success 98.9%, 0.6/2.2% major/minor TIMI bleeding complications,
2.2/1.1% mild/severe thrombocytopenia in the entire group and were similar
between the three agents. Mean peak activated clotting time was 255 sec and
was similar between the three groups.
Results of the TEAM trial

Variable Tirofiban (n=56) 	 Eptifibatide (n=61) 	 Abciximab (n=63) p

Need for additional bolus (%) 58.9 31.1 53.9 0.004
Final PI prior to PCI (%) 93±4 93±3 93±4 NS
Any CKMB elevation (%) 16.1 14.7 14.3 NS
Troponin-I >2 ng/ml (%) 28.6 26.2 25.4 NS
30-day MACE (%) 5.4 3.3 4.8 NS

Conclusion: PCI patients with high-risk clinical/lesions require increased GPI
dose compared to the recommended dose for an optimal PI. With this strategy,
all three GPI had similar effect on myocardial salvage and 30-day MACE, and
was not associated with increase in bleeding. Therefore, routine PI measure-
ment may further improve the results of PCI in high-risk patients.

3373 Reduction in pen-procedural myocardial infarction by
pre-procedural statin medication

J. Herrmann, A. Lerman, D. Baumgart 2 , L. Volbracht 3 , C. von Birgelen 2 ,

M. Haude 2 , G. Heusch 4 , R. Erbel 2 . ' Mayo Clinic Rochester, Division of
Cardiovascular Diseases, Rochester, United States of America; 2 University of
Essen, Department of Cardiology, Essen, Germany, - 3 University of Essen,
Department of Clinical Chemistry, Essen, Germany; 4 University of Essen,
Department of Pathophysiology, Essen, Germany

Background: Stenting-related myocardial injury has been recognized as a fre-
quent and prognostically important event, depending in its extent at least in
part upon microcirculatory impairment in association with platelet aggregation,
inflammation, and increase in oxidative stress. Recent studies underscored the
non-lipid-lowering effects of HMG-CoA reductase inhibitors (statins) with anti-
thrombotic, anti-inflammatory, and anti-oxidative aspects. Thus, we tested the
hypothesis that pre-procedural statin treatment is associated with a reduction in
the extent of stenting-related myocardial injury without the need of lower serum
lipid concentrations.
Methods: Series of 296 consecutive patients (pts.) undergoing stenting of a
de-novo coronary or graft stenosis, stratified according to the pre-procedural
status of statin therapy (229 statin-pos. pts.; 67 statin-neg. pts.). Incidence of
pen-procedural myocardial injury was assessed by analysis of creatine kinase
(CK; upper limit of normal (ULN) 70 IU/I for women, 80 [U/I for men), and cardiac
troponin T (cTnT; rapid bedside test; threshold 0.1 ng/mL) before and 6, 12, and
24 hours after the intervention.
Results: Total cholesterol and LDL serum concentrations were not different be-
tween statin-pos. and statin-neg. pts. (209 ± 45 vs. 203 ± 43 and 137 ± 42 vs.
136 ± 41 mg/dL, p=NS). Compared with statin-neg. pts., the incidence of CK
elevation >3x ULN was significantly lower in statin-pos. pts. (see table). Pre-
procedural statin treatment was associated with a lower risk of post-procedural
CK elevation >3x ULN in both univariate (RR 0.07, 95% Cl 0.01-0.63; p=0.018)
and multivariate analysis (OR 0.08, 95% CI 0.01-0.75; p=0.027).
Post-procedural cardiac marker outcome

Statin-neg. (n=67) Statin-pos. (n=229) p value

pos. cTnT [%] 22.4 17.9 NS
CK 1-3x ULN [%] 14.9 14.4 NS
CK >3x ULN [%] 6.0 0.4 0.01

Conclusions: Pre-procedural statin treatment is associated with a reduction in
the incidence of larger-sized, stenting-related myocardial infarctions. Prospec-
tive, randomized trials are warranted to further assess this cardioprotective ef-
fect of statins in coronary intervention.
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EXPLOITING THE POTENTIALS OF CORONARY FLOW
RESERVE

3374 Influence of adjunctive GP lib-Ilia inhibitors or
thrombus extraction devices on CFR in patients with
acute coronary syndromes treated with stent

M. Pan 1 , J. Suarez de Lezo 1 , M. Romero 1 , A. Medina 2 , J. Segura',
D.J. Pavlovic 1 , M. Rodriguez 1 , J. Munoz 1 . ' Reina Sofia Hospital, Cardiology
Dept., Cordoba; 2Dr. Negrin Hospital, Cardiology Dept., Las Palmas, Spain

Coronary distal embolization is a potential complication of patients with throm-
bus containing lesions treated by stents. Platelet aggregates or larger frag-
ments of thrombus may produce transient alterations in coronary blood flow that
could be minimized by mechanical or pharmacological methods. We studied
the protective effect of thrombus aspiration devices (X-sizer ® or Rescue® ) ver-
sus glycoprotein Ilb-Illa inhibitors on the immediate and 24-hour coronary blood
flow patterns after successful stent implantation. We included 45 patients with
acute coronary syndrom due to thrombus containing lesions, 40 (88%), with a
recent myocardial infarction. In 10 patients (group I) a mechanical aspiration
of the thrombus was carried out before stent implantation, 24 patients (group
II) received ReoPro® bolus and post-stent 12 hour infusion and the remain-
ing 11 (group III) constituted the control group, with no adjunctive measures.
After stent implantation, distal Doppler coronary flow velocity (APV) was mea-
sured in all patients at baseline conditions and post-adenosine intracoronary
bolus. The same study was repeated 24 hours later. There were no differences
among groups in terms of age, gender, clinical condition or lesion location. Im-
mediate normalization of coronary flow reserve (CFR>2) took place in 1 patient
from group 1(10%), 1 from group 11 (4%) and 3 from group 111(27%); p:ns. Serial
changes of average peak velocities (cm/s) are shown in the table. Patients from
group I had the highest CFR at 24 hours (p<0.05).

Baseline Hyperaemic Post stent 24 h baseline 24 h hyperaemic 	 24 h
APV 	 APV 	 CFR	 APV 	 APV	 CFR

Group I 	 17.4±9.4 28.1 ± 16.2 1.6 ± 0.3 	 18.5 ± 8.4 	 37.9±11.3 	 2.2 ± 0.5
Group II 13.2 ± 8.5 18.2 ± 11.4 1.3 ± 0.3 	 15.8 ± 5.2 	 28.2±9.9 	 1.8 ± 0.4
Group III 14.5 ± 5.7 	 23.1 ± 9 	 1.7 ± 0.3 	 17.7 ± 7 	 28.4±10 	 1.7 ± 0.3

Conclusions: In patients with acute coronary syndromes successfully treated
with stents, the immediate CFR is impaired despite the use of mechanical or
pharmacological methods. An early (24 hours) recovery of mycrovascular func-
tion is observed in patients with adjunctive measures, specially in those with
previous thrombus removal.

3375 Relationship between TIMI frame count and
intracoronary Doppler measurements in patients
treated with abciximab

P. Coster, V. Bernard', J.M. Perron', R. Roudaut 3 , J. Bonnet. 'Intensive
Care Unit, Bordeaux-Pessac; 2Hopital Cardiologique, University of Bordeaux,
Pessac; 3 Cardiologique, Intensive Care Unit, Bordeaux-Pessac, France

Background: The Thrombolysis in Myocardial Infarction frame count (TFC) is
a reproducible, objective and quantitative index of coronary blood flow. Close
linear correlation was observed between coronary velocities and TFC, but this
relation was weaker after coronary angioplasty. Consequently, we sought to
investigate whether abciximab may modify this correlation by inhibiting platelet
activation in patients treated with elective coronary stenting.
Methods: The study cohort consisted of 12 patients (pts) who underwent elec-
tive stenting (PCI) of the left anterior descending coronary artery with abcix-
imab (0.25 mg/kg IV bolus followed by 0.125 µg/kg/min infusion). Pts with my-
ocardial infarction or general conditions known to impair distal microcirculation
such as diabetes or left ventricular hypertrophy were excluded. Non ionic con-
trast injection was performed using an automatic injector (10 ml at 6 ml/sec)
and cineangiography was recorded at 25 frames/sec. TFC analysis was done
by two independent observers. Coronary velocities measurement were simul-
taneously obtained with a Doppler-tipped angioplasty wire positioned distally
to the stenosis. Average peak velocity (APV) at baseline and following hyper-
aemia after 30 kg intra coronary adenosine were recorded three times, before
angioplasty, after balloon and stenting, respectively. Aortic pressure, and heart
rate were continuously recorded during the procedure.
Results: Minimal lumen diameter increased significantly from 1.20 ± 0.2 mm
at baseline, to 1.80 ± 0.5 after balloon angioplasty and to 2.95 ± 0.4 mm af-
ter stenting. As anticipated, baseline APV were not significantly influenced, by
stent implantation, however APV during hyperaemia increased from 21 ± 10 to
43 ± 17 cm/sec after PCI (p < 0.001). Therefore coronary velocity reserve nor-
malised in all of the cases (from 1.5 ± 0.4 to 2.5 ± 0.1 after PCI, respectively).
Similarly, TFC was unchanged at baseline, and increased after stent implanta-
tion during hyperaemia (from 18 ± 4 to 8 ± 3 frames after PCI, p< 0.001). A
significant linear correlation was found between APV and TFC measurements
(r = 0.61, SEE = 15, p < 0.01) but with a notable scatter of the data. Neither
mean aortic pressure nor heart rate were modified throughout the procedure.

Conclusion: During PCI with abciximab, TFC and Doppler flow measurements
are grossly correlated. This study does not favour the hypothesis of a platelet
dependent mechanism to explain these discrepancies and suggests that TFC
cannot be used as a surrogate endpoint to assess coronary physiology.

3376 The ideal drug for no-reflow: comparison of adenosine,
verapamil, nicardipine and nitroprusside

B. Noel, G. Rossignol, L. Afton, G.R. Barbeau. Ste-Foy, Canada

Background: No-reflow phenomenon is a well described complication of emer-
gency and elective percutaneous coronary angioplasty. Treatment of no-reflow
with vasodilator drugs has been suggested. In search of the ideal drug, adeno-
sine, verapamil, nicardipine and nitroprusside were compared relatively to their
efficacy, lenght of action and potential side effects in normal pigs.
Methods: Intracoronary adenosine (10, 25, 50, 100, 150 and 300 mcg), ve-
rapamil (50, 100, 200 and 500 mcg), nicardipine (15, 50, 100 and 200 mcg)
and nitroprusside (25, 50, 100, 250 and 500 mcg) were serially administered
in a randomized, double-blinded fashion in the left circumflex coronary artery
in 7 pigs. Coronary flow reserve was assessed using a continuous Doppler
Flowire. Parameters including EKG, heart rate, pressure measurements (cen-
tral venous, left ventricule, aortic and femoral), and LV dP/dT analysis were
recorded.
Results: Optimal dosages for each drug in regard to the increase in CFR were
respectively adenosine 300 mcg (2,93 ± 0,45), verapamil 200 mcg (2,16 ±
0,45), nicardipine 50 mcg (3,04 ± 0,43) and nitroprusside 250 mcg (2,97 ±
0,55). No significant difference was shown in CFR increase among adenosine,
nicardipine and nitroprusside at optimal established dosage.However,verapamil
was shown to be significantly less potent than these three drugs in terms of
CFR increase (p = 0,01). Duration of effect was statistically different between
all the drugs, with nicardipine presenting the most prolonged effect (1041 ± 157
sec, p < 0,01) compared with verapamil (328 ± 46 sec, p < 0,01), nitroprus-
side (87 ± 11 sec, p < 0,01) and adenosine (38 ± 12 sec, p < 0,01). Effect
on systolic blood pressure was minimal with adenosine (-1,7 ± 0,9 mmHg),
intermediate with verapamil (-6,0 ± 5,9 mmHg) and nicardipine (- 8,6 ± 7,2
mmHg), and pronounced with nitroprusside (-19,0 ± 5,7 mmHg). None of the
drugs significantly affected heart rate at the optimal established dosage.
Conclusions: We conclude that there is equivalent CFR increase using adeno-
sine, nicardipine or nitroprusside. These drugs are also clearly superior to ve-
rapamil to increase CFR. Nicardipine, when compared to adenosine and ni-
troprusside, offers equivalent potency and a much more prolonged vasodila-
tor effect. Nitroprusside showed a clear tendancy to decrease systemic blood
pressure but this side-effect was of short duration and auto-resolutive. Finally
adenosine can safely be used at dosages higher than those accepted in actual
clinical practice without significant side effects.

3377 Evaluation of microvascular reperfusion by ST segment
resolution and coronary flow reserve after recanalized
acute anterior myocardial infarction

L.J. Chen 1 , P. Colonna 1 , A.H. Selem' , R. Montisci 2 , C. Caiati 1 ,

M. Ruscazio 2 , L. Meloniz, S. Ilicetol. 'University of Padua, Division of
Cardiology, Padua, Italy; 2 University of Cagliari, Division of Cardiology,
Cagliari, Italy

Background: Persistent ST segment elevation shortly after recanalization re-
flects sustained electrical transmural injury and correlates well with impaired
myocardial reperfusion at the tissue level. Measurement of coronary flow re-
serve (CFR) is the physiological approach to assess the severity of coronary
stenosis and microvascular dysfunction. We hypothesized that patients with a
rapid ST segment return to baseline have a better microvascular function, as
expressed by preserved CFR.
Methods: We studied 15 patients with a first anterior acute myocardial infarc-
tion, 12 treated with primary PTCA and 3 with intravenous thrombolysis. A sur-
face ECG was obtained on admission and after recanalization (90 minutes af-
ter admission ECG). The sum of ST segment elevation was measured in V1
to V6 and I, aVL leads and the percentage of recovery of the summation at 90
minutes ECG was computed. Coronary blood flow velocity in the left anterior
descending coronary artery was detected noninvasively 3±1 days after revas-
cularization by transthoracic Doppler echocardiography. CFR was calculated
by the ratio of the averaged peak systolic-diastolic flow velocity (APV) during
adenosine infusion to baseline APV. A CFR >2.0 was regarded as normal.
Results: Eight out of the 15 patients (53%) had ST segment resolution (ST
elevation <50% of initial value), while 7 did not, with the ST recovery percent-
age of 30±11% versus 74±19%, p< 0.001. CFR was 2.4±0.6 in patients with
ST resolution, compared with 1.6±0.5 (p<0.01) in patients with persistent ST
elevation. A normal CFR was present in 7 of the 8 (88%) patients with ST res-
olution, whereas only in 1 of the 7 (14%) with persistent ST elevation (p<0.05).
Conclusion: Assessment of microvascular reperfusion by ST segment reso-
lution agrees with CFR measurement. ST segment resolution after revascular-
ization indicates a better microvascular function, as demonstrated by preserved
CFR.
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3378 Influence of microvascular integrity on coronary flow
reserve evaluated shortly after acute myocardial
infarction

P. Colonna 1 , R. Montisci' , L. Chen', C. Cadeddu 1 , A.H Selem'
M. Ruscazio , L. Meloni , S. I liceto z. 'University of Cagliari, Cardiovascular
and Neurological Dept, Cagliari, Italy; 2 University of Padua, Division of
Cardiology, Padua, Italy

Background: Following acute myocardial infarction (AMI), the microcirculation
can be damaged, with a reduction of coronary flow reserve (CFR) in the infarct
related artery. We hypothesized that, in patients with AMI and no-reflow at my-
ocardial contrast echocardiography (MCE), the CFR in the infarct related artery
is reduced.
Methods: In 19 patients with anterior AMI submitted to primary PTCA and with-
out residual stenosis we studied: 1) perfusion with MCE and harmonic power
Doppler with intravenous Levovist and 2) coronary flow velocity in the left de-
scending coronary artery with contrast-enhanced transthoracic echo Doppler
at baseline and after adenosine injection. Patients had no-reflow if the ratio be-
tween the number of segments with perfusion defect and the total number of
segments in the dyssynergic area was >0.5.
Results: Among the 19 patients with AMI, 11 showed a good reflow, while 8
showed the no-reflow phenomenon. The CFR was 3±0.6 in the 11 patients with
a good reflow, and 1.7±0.5 (p<0.0001) in the 8 no-reflow patients. Ten of 11
(91 %) patients with a good reflow at MCE, and none of the 8 (0%) patients with
no-reflow (* p<0.001) showed a normal (>2.5) CFR. There was a significant
negative correlation between the percentage extent of perfusion defect and the
CFR (p<0.0001; r=0.75).

CFR after AMI.
Conclusion: In patients with AMI, CFR is more impaired in the presence of
no-reflow at MCE. Contrast echocardiography allows a comprehensive nonin-
vasive evaluation of both microvascular integrity and vasodilatory flow reserve
after AMI.

3379 Can intracoronary Doppler flow wire predict viability
detected by sestamibi SPECT after successful primary
PTCA in patients with acute myocardial infarction?

H.U. Stempfle', R. Schmidt, A. Tausig 2 , V. Auer', T. Limmert', K. Theisen'
V. Klauss' . r Med. Klink lnnenstadt, Cardiology, Munich, Germany; 2Med.
Klink Innenstadt, Nuclear Medicine Dept., Munich, Germany

Background: The extent of myocardial salvage after primary percutaneous
transluminal coronary angioplasty (PTCA) in acute myocardial infarction (AMI)
is variable and can not be predicted on the basis of vessel patency. The aim of
this study was to evaluate the tissue salvage and the microvascular integrity af-
ter successful intervention in AMI by coronary blood flow velocity and sestamibi
perfusion imaging. Methods: Twenty-two patients (17m, 5 f; mean age 57±14
yrs.) undergoing primary PTCA and stent implantation for AMI were studied.
99mTC Sestamibi was injected intravenously before intervention and single
photon emission computed tomography (SPECT) was performed immediately
after successful reperfusion to determine the area at risk before PTCA due to
the minimal 99mTC Sestamibi redistribution. Sestamibi SPECT was repeated
3 days and 6 months after AMI. Area at risk (%) was determined automatically
by myocardial perfusion tomography (PERFIT) with the use of a multistage, 3D
iterative inter-subject registration of patient images to normal templates (2SD)
and myocardial salvage was calculated. Coronary flow velocity was measured
using a Doppler-tipped guidewire in the infarct related artery after success-
ful completion of primary PTCA and in an angiographically normal reference
vessel. Absolute coronary flow reserve (CFR) and relative CFR (rCFR) were
calculated using hyperemic to basal average peak velocity. Results: Despite
successful reperfusion of the target vessel (TIMI grade III flow) CFR and rCFR
remained impaired (1.8±0.9 and 0.77±0.21). Area at risk decreased signifi-
catly from 21±9% to 9±10% (p<0.05) corresponding to 11±8% myocardial
salvage. Acute CFR and rCFR showed no correlation with the area at risk after
primary PTCA. The increase of CFR within 6 months correlated with the my-
ocardial salvage (p<0.01). Conclusions: Despite successful primary PTCA in
AMI, CFR and rCFR remain often impaired because of a significant loss of mi-
crovascular integrity. The long-term success of primary PICA can be assessed
by myocardial salvage and the change of CFR which might be a useful param-
eter for additional reperfusion strategies such as glycoprotein llb/IIIA receptor
inhibition.

ELECTROCARDIOGRAM AND PROGNOSIS IN HEART
FAILURE

3380 Reading electrocardiogram changes when an echo, a
right heart catheterization, and a cardiopulmonary
exercise test is available: are we wasting our time?

F. Grigioni, L. Potena, G. Boriani, G. Magnani, A. Musuraca, C. Magelli,
F. Coccolo, A. Branzi. University of Bologna, Institute of Cardiology, Bologna,
Italy

Background: Previous studies demonstrated that intraventricular conduction
delays predict poor prognosis in congestive heart failure (CHF). However, little
is known about the prognostic implications of QRS widening in such patients.
Methods: We analyzed 105 CHF patients referred for heart transplantation (age
53±10 years; 88% male; 40% ischemic cardiomyopathy; LVEF 24±6%, 56% in
NYHA class III-IV) undergoing a concomitant complete clinical and instrumen-
tal (i.e. electrocardiogram (ECG), echocardiogram, right heart catheterization,
cardiopulmonary exercise test) assessment (index evaluation). Inclusion crite-
ria was the availability of a previous ECG performed > 6 months before index
evaluation. Results. At two years from index evaluation, incidence of cardiac
death or need for heart transplantation (CD/HT) was overall 61±6%. At multi-
variate analysis, QRS widening occurred before index evaluation turned out to
be a predictor of CD/HT (adjusted RR per msec of increase [95% CI] 1.02[1.01-
1.04], P=0.003) independently from age, NYHA class, EF, systolic blood pres-
sure, mean pulmonary artery pressure, and peak oxygen consumption. Inci-
dence of CD/HT in patients with QRS widening >=0.5 msec/month (a cut-off
corresponding to the mean value of QRS widening) at two years was higher as
compared to those with QRS widening <0.5 msec/month (76±7 vs. 49±8%,
P<0.001). Conclusions. Accelerated QRS widening detected by surface ECG
is independently and unfavorably associated with an adverse outcome in CHF.
Prospective studies are needed to investigate the usefulness of this parame-
ter for selecting candidates to HT and for evaluating the effects of biventricular
pacing.

3381 Clinical characteristics and survival of patients with
chronic heart failure and prolonged QRS duration

P.R. kalra, R. Sharma, W. Shamim, W. Doehner, A.P. Bolger, P. Poole-Wilson,
A.J.S. Coats, S.D. Anker. National Heart Lung Institute, Cardiac Medicine,
London, United Kingdom

Background: Prolongation of QRS duration (>120 ms) is a common finding
in patients with chronic heart failure (CHF), being associated with an impaired
prognosis. Whilst resynchronisation of ventricular contraction may be of ben-
efit in patients with severe QRS prolongation (>150 ms), this has yet to be
determined for patients with moderate QRS prolongation (120-150 ms).
Methods: We evaluated 155 patients with CHF of varying severity (New York
Heart Association, NYHA class 2.6±0.8, mean±SD) secondary to left ventricu-
lar systolic impairment. Maximal exercise testing was performed in 149 patients
from which peak oxygen consumption (V02) was determined. The mean follow-
up of the 155 patients was 838±748 days (range 4 to 2531), of which 62 died
or underwent heart transplantation after 4 to 2160 days (mean 482±514). Pa-
tients were sub-grouped into 3 categories according to QRS duration: <120 ms
(normal QRS, n=82), 120 to 150 ms (moderate prolongation, n=44) and >150
ms (severe prolongation, n=29).
Results: When compared to patients with a normal QRS duration, those with
moderate prolongation had a significantly worse NYHA class (2.4 vs 3.0), peak
V02 (17.7 vs 14.9 mLJkg/min) and left ventricular ejection fraction (26 vs 22%,
respectively, all p<0.05). In contrast, patients with moderate QRS prolongation
had similar impairment of NYHA class and peak V02 as compared to those with
severe QRS prolongation (all p>0.05). The optimal QRS duration for predicting
2 year event free survival in the CHF patients was 120 ms (receiver operating
characteristic analysis: area under curve 0.73; 95% CI 0.64 to 0.81). Patients
with a QRS duration >120ms had a worse prognosis at 2 years (cumulative
event free survival 47%; 95% CI 35 to 59) as compared to those with a normal
QRS duration (84%; 95% Cl 75 to 93; p<0.0001).
Conclusions: CHF patients with moderate QRS prolongation share similar im-
pairment of exercise capacity and functional class to those with severe prolon-
gation. A QRS duration of 120 ms is the best medium-term predictor of event
free survival. Whether biventricular pacing would benefit patients with moderate
QRS prolongation is not known and requires further evaluation in prospective
clinical trials.
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3382 Left but not right bundle branch block is an
independent predictor of prognosis in patients with
heart failure: report from the IN-CHF Registry

S. Baldasseroni, G.M. Boffa, A. Camerini, L. Gonzini, A. Murrone,
S. Provasoli, A. Terranova, A.P. Maggioni on behalf of IN-CHF Investigators.
ANMCO Research Center, Florence, Italy

Introduction: Many clinical factors influence the prognosis of heart failure (HF).
While left bundle branch block (LBBB) has been already identified as a negative
prognostic factor, the independent effect of right bundle-branch block (RBBB)
is still unknown. The aim of the study was to compare the effects of these two
different intraventricular conduction defects on prognosis of HE
Methods and Results: These data were derived from the database of the
Italian Network on Congestive Heart Failure (IN-CHF). Entry in the Registry re-
quired that patients had a diagnosis of HF based on the ESC guidelines. We
analyzed 1-year follow-up data of 5517 unselected outpatients with HF of dif-
ferent etiologies. Wide QRS was defined when QRS duration was >120msec
in a 12-lead ECG. Wide QRS was present in 2066 patients (37.4%), 25.2%
with complete LBBB, 6.1% with complete RBBB, 6.2% with other intraventric-
ular defects. When we considered 1-year mortality at univariate analysis pa-
tients with complete LBBB had a significant higher mortality than those without
LBBB (16.10% vs 11.95%, p=0.0001) but this was not true for complete RBBB
(11.90% vs 11.95%, p= NS). At univariate analysis, using the patients with no
wide QRS as reference group, the relative risk of death of patients with wide
QRS and complete LBBB was statistically higher (Figure). When we adjusted
for clinical and hemodynamic parameters only complete LBBB still remained an
independent predictor of death in patients with HF (RR 1.36 Cl 95% 1.15-1.61).

Conclusions: LBBB but not RBBB is an independent predictor of prognosis in
outpatients with HE

3383 Univariate analysis of frequency domain HRV indices
as predictors of mortality in chronic heart failure;
5-year results of the UK heart study

R. Moore, D. Groves, M.T. Kearney, D.L. Eckberg, T.S. Callahan, W.E. Shell,
K.A.A. Fox, J. Nolan. UK Heart Study, United Kingdom

Background: CHF is associated with progressive autonomic dysfunction. This
alteration is believed to have a direct role in the process of deteriorating car-
diac function and by implication may be related to the timing of cardiac death.
Markers of cardiac autonomic activity have therefore been investigated for their
potential use as prognostic indicators providing the possibility for identifying
high-risk individuals, who may benefit from more intensive therapy.
Methods: The baseline heart rate variability (HRV) of 529 CHF patients, aged
18-80 years, NYHA grade I-II[ was studied using 24 hour ambulatory ECG
recordings. Time domain HRV indices (standard deviation of normal RR inter-
vals(SDNN), number of increases in successive RR intervals >50ms(sNN50),
root of the mean of square of successive RR intervals (rMSSD) and frequency
domain HRV indices (total power (TP), very low power (VLF), low power (LF),
and high power (HF)) were evaluated and related to total mortality, sudden car-
diac death, and progressive cardiac death at five year follow up using univariate
analysis and Cox proportional hazard model. Baseline assessment of cardiac
function, biochemistry and cardiac rhythm were obtained in all patients.
Results:

All Cause mortality Progressive Cardiac Sudden Cardiac

OR, P Value OR, P Value OR, P Value
SDNN 0.886, 0.0001 0.863, 0.0002 0.947, 0.146
sNN50 0.994, 0.217 0.982, 0.056 1.003, 0.651
RMSSD 0.957, 0.641 0.963, 0.779 1.062, 0.636
TP 0.942, 0.006 0.881, 0.001 1.006, 0.807
HF 0.853, 0.020 0.698, 0.01 0.985, 0.850
LF 0.780, 0.006 0.671, 0.01 0.965, 0.743
VLF 0.934, 0.016 0.846, 0.002 1.016, 0.635
*'NLF 1.448, 0.001 1.531, 0.002 1.202, 0.211
"NHF 0.738, 0.005 0.688, 0.008 0.856, 0.313

OR: Odds Ratio, ** Normalised Values

Conclusions: A lower SDNN index was significantly associated with higher
all cause mortality and progressive cardiac death. All the frequency domain

indices whether quoted in absolute or normalised values were significantly as-
sociated with all cause and progressive cardiac death.

3384 OT dispersion in hypertensive diabetic and
non-diabetic patients with congestive heart failure

A. Radman 1 , J. Murin 1 , J. Bulas 1 , A. Reptova 1 , T. Ravingerova 2 ,
K. Kozlikova 3 , J. Jaber, 1 , W. Ghanem 1 . 1 University hospital, 1st internal clinic,
Bratislava, Slovakia; 2SAS, Institute of Heart Research, Bratislava, Slovakia;
3Medical Faculty CU, Inst. Med. Physics & Biophysics, Bratislava, Slovakia

Background: Blood pressure (BP) and QT dispersion (QTd) are important
prognostic risk factors in congestive heart failure (CHF) patients (pts).
Aim: QTd in hypertensive diabetic (D) and non-diabetic (ND) pts with CHF and
its relation to ambulatory BP measurement values in D pts was analysed.
Patients and methods: Group D: 70 pts (m/f: 40/30, mean age 64.7±9.0 y),
group ND: 52 pts (m/f: 28/24, 62.5±10.9 y). Diagnosis of CHF was proved clin-
ically (ECG, ECHO: EF<40%). D was defined clinically or by positive oGTT.
Hypertension (HT; mmHg) was mild - moderate (150.9/87.4 - D, 146.6/89.8 -
ND) and of 5.5 y (D) and 6.2 y (ND) duration. Mean BMI was 27.7±3.1 kg/m 2

(D), 28.2±5.8 kg/m 2 (ND). Serum lipids were normal or borderline (HDL-C,
TG). Smokers (23% D, 25% ND). NYHA class: 1(4.3% D, 9.6% ND), 11(51.4%
D, 57.7% ND), 111(41.4% D, 30.8% ND, p<0.05), IV (2.9% D, 1.9% ND). Treat-
ments: ACEI (92.0% D, 95.0% ND), diuretics (86.0% D, 83.0% ND), digoxin
(67.0% D, 54.0% ND, p<0.05), beta-blockers (41.0% D, 44.2% ND). QTd and
rate corrected QTd (Bazett, QTdc) were defined as the difference between the
max and min QT and QTc intervals, resp. Statistical analysis: Chi-square test,
Student's t-test. Significant differences for p<0.05.
Results: Both groups matched (sex, age, duration & intensity of HT & obesity,
serum lipids, smoking, NYHA class, treatment). The QT and QTc intervals, QTd
and QTdc in D and ND pts are in table. D pts with QTdc>65 ms in comparison
to QTdc<65 ms had significantly higher BP (133±14/80±11 vs. 112±14/65±6
mmHg, resp.) and significantly higher BP night/day ratio (0.94±0.05/0.89±0.07
vs. 0.86±0.06/0.80±0.05, resp.).

QT interval characteristics

Parameters [ms] 	 Group ND (n=52) 	 Group D (n=70) 	 p

QT interval max 	 401.7 ± 18.6 	 409.2 ± 20.3 	 = 0.074
QT interval min 	 341.2 ± 19.0	 344.8 ± 17.9 	 >0.35
QTc interval max 	 421.1 f 15.8 	 429.7 + 14.3 	 = 0.008
QTc interval min 	 372.0 t 19.4 	 387.5 t 21.0 	 < 0.001
QTd 	 47.1±17.8 	 61.2±19.6 	 <0.001
QTdc 	 51.0±13.3 	 65.0±21.8 	 <0.001

Conclusion: HT D pts with CHF have higher QTd than HT ND pts. D pts have
higher BP values during the night in the group with higher QTd (> 65ms) in
comparison with D pts with lower QTd.

3385 Age, cardiac revascularization procedures and heart
rate variability: influence on short- and long-term
prognosis after cardiac rehabilitation

S. Fumagalli 1 , C. Franceschini 1 , G.M. Fallani 1 , A. Europei 2 , L. Garuglieri 2 ,

L. Boncinelli 1 , N. Marchionni 1 . t Coronary Care Unit, Dept. of Gerontology -
University, Firenze, Italy, 2ESAOTE SpA, Firenze, Italy

Heart rate variability (HRV) is a useful tool to assess prognosis in patients (pts)
with acute myocardial infarction (AMI) or congestive heart failure (CHF). With
this study we wanted to evaluate the relationship among age, cardiac revascu-
larization procedures and HRV, comparing CABG (n=123, 69+9 yrs) and PTCA
(n=96, 63+12 yrs) pts consecutively enrolled in a programme of cardiac reha-
bilitation with Controls (n=90, 57+15 yrs). Time domain analysis of HRV was
obtained through 24-hours ECG Holler recordings. CABG and PTCA pts had
significantly lower values of HRV when compared to Controls (SDNN - CABG:
70 ± 24 vs PICA: 92 ±35 vs Controls: 141±23 ms, p=0.001; RMSSD - CABG:
22±10 vs PTCA: 27±10 vs Controls: 35±13 ms, p=0.001). Age was also in-
versely related to HRV parameters. These relationships were maintained after
adjustments for history of angina, CHF, diabetes, hypertension and MI. During
the follow-up, mortality and new admissions to hospital were associated only
with the presence and the degree of CHF, while no relationship was identified
between HRV and prognosis, as usually observed in pts with myocardial infarc-
tion or left ventricular failure not undergoing CABG or PTCA (Kaplan-Meier and
Cox Models).
In conclusion, age and car-
diac revascularization proce-
dures exert a deep influence
on HRV, independently in-
creasing the loss of homeo-
static capacities, and creat-
ing important substrates al-
lowing the development of
frequent arrhythmias such as
atrial fibrillation.
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3386 Dynamics of the left ventricular mass in heart failure
patients with and without cachexia: a prospective
cardiovascular magnetic resonance study

V.G. Florea 1 , J. Moon, D.J. Pennell 1 , W. Doehner 3 , A.J.S. Coats 3 ,

S.D. Anker 3 . 'Medical University of Moldova, Chisinau, Moldova, Republic of,
2Royal Brompton and Harefield NHS Trust, Cardiovascular Magnetic
Resonance Unit, London, United Kingdom; 'National Heart and Lung Institute
Cardiac Medicine Dept., London, United Kingdom

Background: Although the "cachectic heart" has been described as a patho-
logic decrease in the size and mass of the heart, no studies have followed
in-vivo changes in cardiac dimensions or left ventricular (LV) mass over time in
chronic heart failure (CHF) patients with cardiac cachexia. This study sought
to assess the direction and magnitude of changes in LV mass and cavity size
over time in patients with CHF body wasting, i.e. cardiac cachexia.
Methods: Repeated cardiac magnetic resonance (CMR) studies were per-
formed in 9 CHF patients with cardiac cachexia compared to 28 matched CHF
patients without cachexia (age 69±12 versus 65±9 years, p=0.20; body mass
index 23±1 versus 29±5 kg/m 2 , p=0.0005). LV mass and volumes were ana-
lyzed blind to patient classification twice, at baseline and after a mean follow-up
of 15 (range 7-22 months). According to our previous findings, CMR requires 9
patients with heart failure to detect a 10 g change in LV mass over time with a
statistical power of 90% and an alpha-error of 0.05.
Results: At baseline, LV end-diastolic volume (197±78 versus 203±65 ml)
and end-systolic volume (131±75 versus 126±63 ml), LV mass (213±44 ver-
sus 222±62 g), and LV ejection fraction (38±19% versus 40±16%) did not
differ between patients with and without cachexia (all p>0.10). During follow-
up, there was a significant decrease in LV mass in patients with cachexia (-16
g, p<0.05) and a trend to increase in LV mass in patients without cachexia (+7
g, p=0.12, comparison between groups: p=0.010).
Conclusions: The direction of changes over time in LV mass differs in CHF
patients with cachexia as compared to those without cachexia. A significant
decrease in LV mass occurs in patients with cardiac cachexia. This study doc-
uments in vivo the occurrence of wasting of the left ventricle in patients with
chronic heart failure who demonstrate general body wasting.

3387 Low T3 syndrome: a strong predictor of death in
patients with heart disease

A. Pingitore, G. lervasi, M. Raciti, P. Landi, M. Scarlattini, A. L'Abbate,
L. Donato. Clinical Physiology Institute, CNR, Pisa, Italy

Background: Low-T3 syndrome has been documented in patients with several
heart disease and commonly interpreted as an 'euthyroid sick syndrome', i.e.
an adaptive compensatory response to conserve energy. However, some clin-
ical and experimental data have suggested a potential negative impact of low
T3 state on the prognosis of cardiac patients. Aim of the study. To assess the
role of thyroid hormones in the prognosis of a large population of patients with
heart disease.
Methods: 573 consecutive patients with known heart disease (78% with doc-
umented ischernic heart disease or primary left ventricular dysfunction) under-
went prospectively thyroid function profile evaluation. Patients were divided in
two subgroups as follows: Group I, 173 (30%) patients with low 13, i.e. with
fT3 below the lower limit of the reference interval (fT3< 2.0 pg/ml); Group II,
400 patients with normal fT3 (* 2.0 pg/ml). Events considered were cumulative
deaths and cardia death. Results. During the 1-year follow-up, there were 25
cumulative deaths in group I and 12 in group 11 (14.4% vs 3%, p<.0001) of
which 13 cardiac deaths in group I and 6 in group 11 (7.5% vs 1.5%, p<.0006)
respectively. Using the Cox proportional hazards model, fT3 was the most im-
portant predictor of cumulative death (hazard ratio 3.582, p<.0001), followed by
age (hazard ratio 1.051, p<.004), ejection fraction (hazard ratio 1.037, p<.006)
and dyslipidemia (hazard ratio 2.955, p<.002). With interactive procedure, fT3
added higher significant prediction of death after considering all the other tradi-
tional variables (c2 18.10, p<.001). Conclusion. Low-T3 state is a strong pre-
dictor of death in cardiac patients. In these patients with low-T3 levels the ad-
ministration of substitutive doses of synthetic 13 can be hypothesized in the
attempt to improve prognosis.

3388 Vascular oxidative stress and endothelial dysfunction
in patients with chronic heart failure: role of xanthine
oxidase and superoxide dismutase

U. Landmesser , S. Spiekermann 1 , S. Dikalov 2 , R. Wilke', H. Tatge' ,
D. Harrison 2 , B. Hornig', H. Drexler'.'Medizinische Hochschule Hannover,
Kardiologie and Angiologie, Hannover, Germany; 2Emory University, Division
of Cardiology, Atlanta, United States of America

Background: Endothelial vasomotor dysfunction contributes to increased pe-
ripheral vascular resistance and reduced myocardial perfusion in chronic heart
failure (CHF). Impairment of endothelium-dependent vasodilation in patients
with CHF is, at least in part, due to accelerated degradation of nitric ox-
ide by oxygen radicals. We therefore determined activities of endothelium-
bound extracellular superoxide dismutase (ecSOD), a major vascular antioxi-
dant enzyme system, and endothelium-bound xanthine oxidase (XO), a radical
forming enzyme within the arterial wall, and their relation to flow-dependent,
endothelium-mediated vasodilation (FDD) in patients with CHF.
Methods and Results: ecSOD and XO activities, released from the endothe-
lium into plasma by heparin bolus injection (5000 IE), were studied in fourteen
patients with CHF (NYHA III; dilated cardiomyopathy) and ten age-matched
control subjects. ecSOD activity was analyzed using a spectrophotometric as-
say, whereas xanthine oxidase activity was determined by electron spin reso-
nance spectroscopy (ESR) using the spin label C-PH. FDD of the radial artery
was measured using high-resolution ultrasound and was assessed before and
after intra-arterial infusion of the antioxidant vitamin C (25 mg/min.) to deter-
mine the portion of FDD inhibited by radicals.
In patients with CHF endothelium-bound ecSOD activity was substantially re-
duced (5.0 ± 0.7 vs. 14.4 ± 2.6 U x ml-1 x min-1; P < 0.01) and closely related
to FDD (r=0.61). Endothelium-bound XO activity was increased by more than
200% (38 ± 10 vs. 12 ± 4 nmol 02.- x µl-1; P < 0.05) and inversely related
to FDD (r=-0.35) in patients with CHF In patients with low ecSOD and high XO
activity a substantially greater benefit from the antioxidant vitamin C on FDD
was observed, i.e. the portion of FDD inhibited by oxygen radicals correlated
negatively with ecSOD (r=-0.71), but positively with XO (r=0.75) activity.
Conclusion: These results suggest that both, reduced ecSOD and increased
XO activity contribute to increased vascular oxidant stress in patients with CHF.
This loss of "vascular oxidative balance" within the arterial wall likely represents
a novel mechanism contributing to endothelial dysfunction in patients with CHF.

3389 Reduced levels of the GLUT4 transport protein in
skeletal muscle relate to impaired insulin sensitivity in
chronic heart failure

W. Doehner' , D.V. Gathercole 2 , M. Cicoira' , R. Wensel 1 , A. Krack' ,
A.J.S. Coats', PG. Camici 2 , S.D. Anker 3 .'National Heart and Lung Institute,
Clinical Cardiology Dept., London, United Kingdom; 2 lmperial College, MRC
Clinical Science Centre, London, United Kingdom; 3 Charite, Campus Virchow,
Cardiology, London, Germany

Background: Chronic heart failure (CHF) is an insulin resistance state, inde-
pendently of an ischaemic aetiology. The underlying patho-mechanism is not
known.
We aimed to investigate, a) whether the expression of GLUT4, the main in-
sulin dependent glucose transport protein is reduced in skeletal muscle in CHF
compared to healthy controls, and b) whether expression of GLUT4 is corre-
lated with insulin resistance in CHF patients.
Methods: In 29 patients with CHF (age 66±2y, NYHA I/II/III/IV: 2/16/10/1, peak
V02 20.0±1.5 mi/kg/min) and in 7 healthy control subjects (age 58±5y) a
skeletal muscle biopsy was obtained from the gastrocnemius muscle or quadri-
ceps muscle (fine needle technique). Total amount of GLUT4 protein was as-
sessed by western blotting (results normalised to the myosin heavy chain band
of a coomassie blue stained gel). In 20 patients and 3 controls insulin sensi-
tivity was assessed (by intravenous glucose tolerance testing using a minimal
modelling approach). Body composition was analysed by dual energy x-ray ab-
sorptiometry (DEXA) scanning.
Results: Patients and controls were similar for BMI (25.5±0.8 vs 25.8±1.5
kg/m2 ) and total and regional fat mass (all p>0.2). GLUT4 was lower in CHF
patients than in controls (0.75±0.07 vs 1.24±0.19 arbitrary units, p<0.01). Re-
duced GLUT4 occurred in parallel to severity of CHF, being lowest in NYHA
III/IV (0.596±0.08 p<0.01 vs controls) compared to NYHA I/II (0.84±0.09,
p<0.05 vs controls). GLUT4 was lowest in patients with ischaemic aetiology
(0.69±0.06, p<0.01 vs to controls) compared to those with dilated cardiomy-
opathy (1.01±0.2). Insulin sensitivity was 1.71±0.3 min-1.µW.ml-1.104 in CHF
patients compared to 3.57±0.6 min-1.µU.ml-1.104 in controls (p<0.05). Inpa-
tients and controls, the amount of GLUT4 correlated directly with insulin sensi-
tivity (r=0.55) and inversely with fasting insulin levels (r=-0.52, both p<0.01).
Conclusion: In CHF, total amount of GLUT4 transport protein in skeletal mus-
cle tissue is reduced compared to healthy controls. This may contribute to the
insulin resistance seen in CHF patients.
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3390 Elevated plasma amylase levels are corellated with
circulating interleukin-6 activation in advanced chronic
heart failure

J.T. Parissis 1 , S. Adamopoulos 2 , K. Venetsanou 3 , D. Mentzikof 1 , A. Moraiti
 Nikolaou' , S. Karas 1 , D. Kremastinos 1 . Amalia Fleming" Hospital, 1st

Dept. of Cardiology, Athens; 2Onassis Cardiac Surgery Ctr., Dept. of Cardiac
Medicine, Athens; 3StAnargiri Hospital, Research Dept., Athens, Greece

Background: It has been reported that proinflammatory cytokine activation
is associated with mesenteric venous congestion in advanced chronic heart
failure (CHF) This study investigates whether plasma amylase is elevated in
severe CHF and whether this elevation is correlated with proinflammatory cy-
tokine activity in the plasma of CHF patients.
Methods: Plasma levels of amylase, tumor necrosis factor-a (TNF-a) and
interleukin-6 (IL-6) were measured (ELISA,Cytoscreen US-Biosource Interna-
tional) in 37 patients with severe CHF (NYHA III: 18, NYHA IV: 19; Ischemic:
25, Dilated: 12; LVEF: 28±4%) and 20 healthy control subjects.
Results: Plasma levels of amylase (392±29 vs 170±13 mg/dl, p<0.005), TNF-
a (6.5±1.9 vs 2.7±0.7 pg/ml, p<0.001) and IL-6 (7.3±1.7 vs 3.2±0.5 pg/ml,
p<0.001) were significantly elevated in CHF patients as compared with those
of healthy control sublects. NYHA IV patients exhibited significantly higher lev-
els of plasma amylase, TNF-a and IL-6 than those of NYHA III patients (all
p<0.05).There were no significant differences in plasma amylase and proin-
flammatory cytokines between patients with ischemic CHF and those with di-
lated cardiomyopathy. In CHF patients plasma amylase levels were significantly
correlated with plasma IL-6 activity (r=0.48, p<0.05) and right atrial pressure
(r=0.57, p<0.01). Finally, plasma IL-6 was correlated with right atrial pressure
(r=0.55, p<0.03).
Conclusions: I) Plasma amylase levels are elevated in CHF patients according
to the severity of the disease. II) Plasma amylase levels are correlated with IL-6
activation, possibly as a result of mesenteric venous congestion in severe CHF.

3391 Endotoxin sensitivity and immune competence in
chronic heart failure

S. Kruger', J. Graf', U. Janssens', D. Kunz 2 , T. Stickel', P. Hanrath'.
' University Clinic, Medical Clinic I, Aachen, Germany; 'Clinical Chemistry,
University Clinic, Aachen, Germany

Background: Raised concentrations of endotoxin (lipopolysaccharide/LPS)
are found in patients with chronic heart failure (CHF). Tolerance of monocytes
to LPS can be induced by LPS itself resulting in a downregulation of cytokine
response to LPS challenge. This phenomenon of LPS desensitization has also
been suggested for CHF. We investigated whether CHF patients really show a
desensitization to LPS stimuli at rest or after physical exercise, which was used
as a model of limited inflammatory reaction.
Methods and Results: We prospectively studied 35 patients with CHF (60
± 10 years, 9 women) and 20 healthy control subjects with cardiopulmonary
exercise testing. At rest and directly after exercise blood samples were taken
for the quantitative determination of HLA-DR expression of monocytes as a
measure for immune competence and for the measurement of TNFa generation
after ex vivo stimulation by LPS. Left ventricular ejection fraction (26 ± 6% vs.
60 ± 3%, p < 0.001) and peak oxygen uptake (15.0 ± 3.6 vs. 19.8 ± 4.1
ml/min/kg, p < 0.001) were significantly lower in CHF patients compared to
controls. HLA-DR expression was comparable in CHF patients and controls at
rest (24103 ± 8323 vs. 25784 ± 7734 ABS/cell, n.s.) as well as after exercise
(27154 ± 9820 vs. 29452 ± 8677 ABS/cell, n.s.). TNFa production by LPS
stimulated monocytes ex vivo was higher in CHF patients compared to controls
at rest (445 ± 293 vs. 315 ± 141 pg/ml, p < 0.05) and after exercise (523 f
396 vs. 395 ± 183 pg/ml, n.s.).
Conclusions: TNFa generation capacity is higher at rest and equal after phys-
ical exercise in CHF patients compared to controls. Thus patients with CHF
seem to show a marked susceptibility to low inflammatory stimuli and no de-
sensitization to LPS. This phenomenon could explain higher concentrations of
inflammatory cytokines, susceptibility to infections, cytokine induced catabolic
metabolism, and increased mortality in CHF.

NEUROHORMONAL MECHANISMS IN HEART FAILURE:
CURRENT PERSPECTIVES

3392 Parathyroid hormone -related protein is produced in the
myocardium and increased in patients with congestive
heart failure

K. Ogino 1 , K. Ogura 1 , Y. Kinugasa 1 , M. Shimoyama 1 , I. Hisatome' ,
J.P. Bilezikianz, C. Shigemasa'. 'Tottori University, Div of Cardiology, Dept of
Medicine, Yonago, Japan; zColumbia University, Department of Medicine, New
York, United States of America

Background and Objectives: Parathyroid hormone-related protein (PTHrP) is
produced in a wide variety of different cells including cardiomyocytes. Its pro-

duction is augmented by mechanical and neurohumoral stimulation, and PTHrP
has positive chronotropic and vasodilatory effects. Thus, in the heart, PTHrP
has the potential to serve as a new mechano-sensitive regulatory molecule. In
this study, we evaluated peripheral and central levels of PTHrP in patients with
congestive heart failure (CHF), and test the hypothesis that PTHrP is released
from the heart in patients with CHF.
Methods: Intact full-length PTHrP (i-PTHrP) and C-terminal PTHrP (c-PTHrP)
levels were measured in the plasma of 64 patients with CHF and 12 controls.
Plasma PTHrP concentrations in the coronary sinus and aortic root were also
measured in 18 CHF patients and 10 controls.
Results: Both plasma i-PTHrP and c-PTHrP levels were significantly higher in
patients with CHF (0.31 ± 0.03 pmol/L and 37.5 ± 1.3 pmol/L, respectively)
than in normal control subjects (0.24 ± 0.04 pmol/L and 29.7 ± 1.5 pmol/L,
respectively). Both PTHrP measurements increased according to NYHA class
(p<0.05), with those in NYHA III showing levels of i-PTHrP and c-PTHrP that
were 77.5% and 50.5% higher than controls. There were significant correla-
tions between c-PTHrP levels and plasma norepinephrine, BNP, angiotensin
II, endothelin-1 levels (R = 0.32, 0.21, 0.21 and 0.33, respectively, p<0.05).
Plasma i-PTHrP was significantly correlated with left ventricular ejection frac-
tion (LVEF), end-diastolic and end-systolic dimensions (p<0.05). Plasma i-
PTHrP levels were significantly higher in the coronary sinus than in the aortic
root in CHF patients, but among controls concentrations of i-PTHrP were indis-
tinguishable at these two sites. There were no significant relationships between
plasma c-PTHrP level of the coronary sinus and pulmonary capillary wedge
pressure (PCWP), cardiac index (CI), stroke volume index (SVI), left ventricular
end-diastolic pressure (LVEDP), left ventricular end-diastolic volume (LVEDV)
or LVEF On the other hand, plasma i-PTHrP level of the coronary sinus was
significantly correlated with LVEDV (R = 0.61, p<0.05) but it was not correlated
with PCWP, CI, SVI, LVEDP or LVEF.
Conclusions: This is the first report demonstrating that PTHrP is produced in
the myocardium and increased in CHF; and suggests that PTHrPs measure-
ments might be useful in clinical assessment of these patients.

3393 Blunted baroreflex control of renal sympathetic activity
in patients with heart failure

M. Petersson', P. Friberg 2 , G. Lambert 3 , B. Rundgvist'.'Sahlgrenska
Univerity Hospital, Cardiology, Goteborg, Sweden; 2Sahlgrenska University
Hospital, Clinical Physiology, Goteborg, Sweden; 3Baker Institute, Melbourne,
Australia

Heart failure is associated with a blunted heart rate and vascular baroreflax re-
sponse. Hitherto, studies on renal sympathetic function in terms of renal barore-
flex mechanisms are sparse in patients with heart failure (CHF).
The aim of this study was to examine whether selective unloading of cardiopul-
monary and sinoaortic baroreceptors failed to reflexely increase renal sympa-
thetic activity in patients with CHF compared with healthy subjects.
Methods: Patients, n=11, age 51±3 y(mean±SE), with CHF, LVEF 19±2%,
NYHA II-III and healthy subjects (HS), n=5, age 55±2 y, underwent a right
heart and renal vein catheterization. Hemodynamics, renal and total body no-
radrenaline (NA) spillover rates and plasma renin renal gradient (PRA-gradient)
were measured at baseline and during a continuous infusion of glyceryl trini-
trate (GTN). NA-spillover was assessed by radioisotope dilution technique and
renal blood flow was measured by infusionsclearance of PAH. After baseline
measurements, all subjects received GTN until cardiac filling pressures were
reduced without affecting arterial pressures (non-hypotensive level). GTN infu-
sion rate was then increased until a stable reduction of mean arterial pressure
by 10 mmHg was achieved (hypotensive level).
Results: In HS, no differences in NA spillover rates were found at the non-
hypotensive level, whereas the PRA-gradient increased (P<0.05). During hy-
potension in renal NA spillover tended to increase, without any statistically
significant changes in total body NA spillover (renal NA spillover: baseline
527±173, non-hypotensive 686±173, hypotensive 824±129 pmol/min, P=NS.;
PRA-gradient: baseline 0.097±0.07, non-hypotensive 0.30±0.08*, hypotensive
0.30±0.05* Ang I x mL-1 x h-1, *p<0.05 vs. baseline). In CHF, the non-
hypotensive level resulted in a small increase in renal NA spillover. At the
hypotensive level, renal NA spillover was reduced (baseline 1377±159, non-
hypotensive 1511±173, hypotensive 982±208*# pmol/min, P<0.05 vs. base-
line* and vs. non-hypotensive#), whereas the PRA-gradient increased (base-
line 2.9±0.97, non-hypotensive 4.0±1.3, hypotensive 15.4±6.4* Ang lx mL-1 x
h-1, *P<0.05 vs. baseline). Total body NA spillover rates remained unchanged
(baseline 5065±1005, non-hypotensive 4852±948, hypotensive 4753±737
pmol/min, P=NS.).
Conclusions: These results indicate a defective baroreflex control of sym-
pathetic outflow to the kidney in human CHF with a paradoxical decrease of
the latter when sinoaortic baroreceptors are unloaded. PRA increased in both
groups, suggesting a dominating influence of intrarenal factors on renin re-
lease.
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3 ] 	of the positive inotropic effect of
angiotensin II by the endocardial endothelium and
endothelin-1

P. Castro-Chaves, R. Roncon-Albuquerque Jr, A.F. Leite-Moreira. Faculty of
Medicine, Physiology Dept., Porto, Portugal

Introduction: Recent studies have suggested that the vascular effects of
angiotensin II (angt II) are partially dependent on the production and release
of endothelin-1. These neurohumoral agents also have important myocardial
actions, but their acute interaction at this level has not yet been explored. The
main goal of our study was to investigate the modulation of angt II positive
inotropic effect by the endocardial endothelium (EE) and by endothelin-1 (ET-
1). Methods: The effects of the addition of increasing concentrations of angt
II (10-9 , 10 -8 , 10-7 , 10.6 , 10 -5 ) were evaluated in rabbit right papillary muscles
(modified Krebs; 0.6 Hz; 1.8mM Cat; 35°C) in the following conditions: (i) in-
tact EE (Protocol A; n=11); (ii) after the selective removal of EE with Triton
X-100 (0,5%; 1s; Protocol B; n=8) (iii) intact endothelium in the presence of
PD-145065 (Protocol C; n=9; 1 mM), a nonselective antagonist of ET-1 recep-
tors. Calculated parameters: active tension (AT; mN/mm2 ), peak rates of ten-
sion rise and decline (dT/dtmax and dT/dtmin, respectively; mN/mm 2 /s), time
to half relaxation (tHR, ms), peak shortening (PS; mm) and peak rate of short-
ening (dUdtmax; mm/s). Results are presented as mean±SEM in % of base-
line (p<0.05). Results: In Protocol A, angt II had a dose-dependent positive
inotropic effect, maximal for 10-6 M. At this concentration, angt II increased
122±13% AT, 117±16% dT/dtmax, 86±9% dT/dtmin, 12±2% tHR, 121±18%
PS and 101t17% dUdtmax. In Protocols B and C the maximal effect was
significantly decreased. In Protocol B, angt 11 10-6 M increased 72±16% AT,
32±7% dT/dtmax, 59±11% dT/dtmin, 95±24% PS and 41±22% dL/dtmax,
without altering tHR. In Protocol C, the same concentration of angt II increased
48±11% AT, 54±14% dT/dtmax, 39±8% dT/dtmin and 40±10% EM, without
altering tHR and dUdtmax. The positive inotropic effect of angt II was not sta-
tistically different between Protocols B and C. Conclusions: The positive in-
otropic effect of angt II was significantly attenuated by the selective removal
of EE and by the nonselective endothelin receptor antagonist, confirming the
initial hypothesis of a potential interaction between these agents in myocardial
function. These results have particular importance for the pathophysiology of
heart failure, where both neurohumoral agents are activated and the endothe-
lium is dysfunctional.

3395 Increased serum levels of metalloproteinases and their
tissue inhibitors in patients with heart failure and
cardiac cachexia

G. Filippatos, S. Xydonas, N. Prosmiti, D. Manolatos, D. Kardara, B. Krokos,
G. Drougas, F Kardaras. Evangelismos Hospital, 2nd Dept. of Cardiology,
Athens, Greece

Introduction: Extracellular matrix (ECM) plays an important role in left ven-
tricular remodeling. The structure of ECM is maintained by the dynamic equi-
librium of metalloproteinases (MMP), which degrade ECM, and of their tissue
inhibitors (TIMP). Neurohormones and cytokines regulate MMP and TIMP ac-
tions. Their role in CHF has not been studied. The purpose of this study was
to examine the role of MMP and TIMP in patients with CHF, with and without
cardiac cachexia, a condition that is associated with neurohormonal activation
and increased mortality.
Methods: We studied 30 men with CHF, NYHA II-IV, of whom 20 had cachexia,
aged 66±9 (mean±SD), and Left Ventricular ejection fraction (EF) 28±8%. We
measured serum levels of metalloproteinase-1 (MMP-1), metalloproteinase-3
(MMP-3) and tissue inhibitor of metalloproteinases-1 (TIMP-1). Cachexia was
defined as the loss of >7.5% of body weight, in a 6-month period, which was
not caused by diet or edema absorption.
Results: MMP-1 and MMP-3 were significantly increased in patients with
cardiac cachexia compared to those without cachexia (30±40 vs 11±8 and
231±170 vs 130±100 ng/ml, p<0.05 respectively). Levels of TIMP-1 were
relatively increased in patients with CHF and cardiac cachexia (360±170 vs
251±150 ng/ml, p<0.08).
Conclusion: In this study it is shown that in patients with CHF and cardiac
cachexia there is intense activation of MMP-1 and MMP-3 and to a lesser de-
gree activation of TIMP-1. The disturbance of MMP/TIMP equilibrium is a pos-
sible mechanism of Left Ventricular remodeling and may serve as marker of
adverse prognosis in patients with cardiac cachexia.

3396 Temporal changes of plasma soluble apoptosis
mediators are associated with heart failure
neurohormonal overactivation and clinical deterioration

J.T. Parissis 1 , S. Adamopoulos 2 , K. Venetsanou 3 , A. Moraiti 1 , D. Mentzikof 1 ,
S. Karas' , D. Kremastinos 2 . ' "Amalia Fleming" Hospital, 1st Dept. of
Cardiology, Athens; 2Onassis Cardiac Surgery Ctr., Dept. of Cardiac
Medicine, Athens; 3St Anargiri Hospital, Research Dept., Athens, Greece

Background: Recent investigations indicate that an abnormal immune re-

sponse and apoptotic process contribute to adverse left ventricular (LV) my-
ocardial remodeling in chronic heart failure (CHF). This study investigates
whether alterations in soluble apoptosis mediators (sTNFRI: soluble Tumor
Necrosis Factor Receptor I, sFas: soluble Fas, sFasL: soluble Fas Ligand) occur
in relation to plasma neurohormonal activation and progress of the syndrome
in patients with CHF.
Methods: Plasma levels of sTNFRI, sFas and sFasL were serially examined in
25 CHF patients (age: 65±5 yrs; ischemic: 16, dilated: 9) at baseline and up
to 6 months using commercially available ELISA tests (Biosurce International;
Diaclone). Plasma norepinephrine (PN) and plasma renin activity (PRA) were
quantified by HPLC and RIA, respectively. Finally, LV end-diastolic diameter
(LVEDD), LV end-systolic diameter (LVESD) and diastolic transmitral flow [early
(E) and atrial (A) filling velocities, E/A ratio, deceleration time (DT) of E) were
echocardiographically determined.
Results: When compared to age- and sex-matched healthy controls (n=15),
sTNFRI (4.2±0.9 vs 1.8±0.1 ng/ml, p<0.01), sFas (4.8±1.1 vs 2.5±0.7 ng/ml
p<0.05) and sFasL (41.3±7.7 vs 16.5±3.1 pg/ml, p<0.001) plasma levels at
baseline were significantly elevated in CHF patients. During follow up, an abso-
lute increase in plasma sTNFRI from baseline (+1.2±0.3 ng/ml, p<0.01) was
accompanied by increase in PN (p<0.05) and PRA (p<0.05), worsening func-
tional class (p=0.057) and sorter DT of E (p<0.05) in CHF patients. An abso-
lute increase in plasma sFas during follow up (+1.5±0.5 ng/ml, p<0.05), was
also associated with an elevation in PN (p=0.060), worsening functional sta-
tus (p<0.05) and increased LVEDD (p<0.01). Finally, an increase in plasma
sFasL from baseline (+16.1±3.9 pg/ml, p<0.01) was associated with worsening
functional status (p=0.051). There were no significant differences in temporal
changes of plasma soluble apoptosis mediators and neurohormones between
CHF patients with ischemic and those with dilated cardiomyopathy.
Conclusions: I) Soluble apoptosis mediators are elevated in CHF patients. II)
Temporal changes in neurohormonal system activation may influence the ex-
pression of soluble apoptosis mediators despite the etiology of CHF. III) These
changes in apoptotic process and neurohormonal activation may be associated
with the progression of LV remodeling and subsequent clinical deterioration in
CHF.

3397 Interdependence of atrial and ventricular neuronal
function

M. Waldmann' , G.W. Thompson', G.C. Kember 3 , J.L. Ardell 4 , J.A. Armour'.
'Universitatsklinikum, RWTH-Aachen, Medizinische Klinik 1, Aachen,
Germany; 'Dalhousie University, Department of Physiology and Biophysic,
Halifax, Canada; I Dalhousie University, Department of Physics, Halifax,
Canada; 4 University of East Tennessee, Department of Pharmacology,
Johnson City, United States of America

To characterize the interdependency of function displayed among atrial (RAGP)
and ventricular (VIGP) neurons, their response characteristics to alterations in
the ventricular mechanical or chemical milieu and the coordination of atrial and
ventricular neuronal activities were evaluated in 10 anesthetized dogs. This was
done during basal states, during enhanced ventricular sensory inputs, during
altered cardiodynamics and during focal ventricular ischemia. Atrial and ven-
tricular neuronal activity displayed periodic coupled behavior (cross correlation
coefficients of activities that reached 0.88±0.03; range 0.71-1) for 15-30 sec-
onds periods of time during basal states. Periods of coupled activity occurred
every 30-50 seconds. Atrial and ventricular neurons were activated when their
ventricular sensory inputs were exposed to angiotensin II (VIGP: 16.6±4.5
basal vs. 30.1±7.4, P<0,01) (RAGP: 17.7±4.0 basal vs 53.0±16.1, p=n. ․), the
alpha-2-adrenoceptor agonist clonidine or the nitric oxide donor SNAP (VIGP:
16.0±2.3 basal vs. 21.4±4.1, P<0,01) (RAGP: 7.4±1.7 basal vs 20.3±2.5,
p=n.․). Most atrial neurons were activated by ventricular mechanosensory in-
puts (VIGP: 20.2±4.9 basal vs. 15.6±4.8, P<0,01) (RAGP: 11.7±3.6 basal vs
22.0±5.5, p=n.․), while most ventricular ones responded to atrial mechanosen-
sory stimuli (VIGP: 9.5±3.0 basal vs. 21.8±5.4, P<0,01)(RAGP 14.9±3.1
basal vs. 15.5±4.3, p=n.s.). Fewer neurons responding to epicardial applica-
tion of adenosine, bradykinin, an alpha-l- or beta-l-adrenoceptor agonist or
veratridine. Both populations of neurons were excited when right atrial neu-
rons were exposed to nicotine (VIGP: 14.4±3.0 basal vs. 28.2±9.0, P<0,01)
(RAGP: 8.6±1.5 basal vs 18.3±6.4, p=n. ․). Transient ventricular ischemia ac-
tivated atrial and ventricular neurons both before, but not after their decentral-
ization (VIGP: 16.5±4.2 before vs. 11.2±2.7 after decentralisation, P<0,01)
(RAGP: 17.7±3.1 before vs 9.4±4.0 after decentralisation, p=n.․). These data
indicate that atrial and ventricular neurons receive multimodal ventricular sen-
sory inputs, particularly with respect to angiotensin II, alpha-adrenoceptor ag-
onists and nitric oxide donors. Furthermore, both populations of neurons fre-
quently respond to perturbations in the mechanical or chemical milieu of the
heart similarly. It is concluded that interdependence of function is displayed
by atrial and ventricular neurons, forming the basis for coordinate control over
regional cardiac function in physiological and ischemic states.
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3400 Pulse pressure responses in patients treated with
valsartan and hydrochlorothiazide combination therapy

R. Carretta' , P. Trenkwalder 2 , F. Martinez 3 , A. Tykarski 4 , I. Teitelbaum 5 ,

T. Fagan 6 , O. Saccucci r, J-M. Mallion 8 . 'University di Trieste, Dipartimento di
Medicine Clinica, Trieste, Italy; 2Kreiskrankenhaus Starnberg GmbH,
Medizinische Klinik, Starnberg, Germany; 3Fundacion Rusculleda, Corboda,
Argentina; 4 Klinika Nadcisnienia Tetniczego AM, Posnan, Poland; 5 Yorkview
Medical Centre, Ontario, Canada; 6 University of Arizona, Tucson, United
States of America; 7Novartis Pharma AG, Basel, Switzerland; 'CHU
Grenoble, Medecine interne at cardiologie, Grenoble, France

Background: Pulse pressure (PP), which is defined as the systolic blood pres-
sure (BP) minus the diastolic BP, is believed to be a powerful indicator of cardio-
vascular risk. However, there is little information from clinical trials concerning
drug-induced changes in PP. This parameter was examined in a comparative
study of the angiotensin receptor blocker (ARB) valsartan and hydrochloroth-
iazide (HCTZ) as a combination therapy for hypertension in patients not con-
trolled on valsartan monotherapy.
Aims: The effect of valsartan monotherapy (Val-mono) and two doses of val-
sartan plus HCTZ were compared in patients with mild to moderate HT whose
BP was not adequately controlled with Val-mono.
Methods: This multicentre double-blind, parallel-group study employed a 4-
week single-blind run-in period on Val 160mg o.d. to select patients whose BP
was inadequately controlled with monotherapy. At the end of this period (base-
line) 2002 patients were randomised to either same treatment Val-mono (663
patients) or one of 2 combination therapies, Val 160mg plus HCTZ 12.5mg o.d.
(Val/HCTZ12.5) or Val 160mg plus HCTZ 25mg o.d. (Val/HCTZ25) - (663 and
657 patients respectively). Patients were treated for 8 weeks and evaluations
performed every 4 weeks. The primary variable was a change from baseline
in the Mean Sitting Diastolic BP (MSDBP) and a change in the Mean Sitting
Systolic BP (MSSBP).
Results: The mean sitting PP before the Val-mono run-in was 58.9 mmHg
(SD 11.8) in patients, who were later randomized to Val-mono, 59.1 mmHg
(SD 11.8) in those randomized to Val/HCTZ12.5 and 58.9 mmHg (SD 11.6) in
those randomized to Val/HCTZ25. After the Val-mono run-in period, PP had
decreased in all groups to 54.1 mmHg (SD 12.2), 54.7 mmHg (SD 12.1) and
54.1 mmHg (SD 12.03), respectively. A mean decrease of 4.66mm overall. After
the 8 week double-blind period, additional reductions in PP were observed with
combination therapies to 52.4 (SD 12.4) mmHg for Val/HCTZ12.5 and 51.2 (SD
12.1) mmHg for Val/HCTZ25. Giving overall reductions of 6.7mm and 7.7mm,
respectively.
Conclusions: In this trial with selected hypertensive patients whose BP was
not adequately controlled with valsartan monotherapy there was an initial im-
provement in PP with Val-mono. Uptitration to Val/HCTZ produced further PP
reductions suggesting that this therapeutic combination is highly effective in

L.R. Tumasyan', A.B. Nargizyan 2 , H.S.H. Kamalyan', N.N. Khudabashyan'. reducing PP.
I Institute of Cardiology, Heart Failure, Yerevan, Armenia; 21nstitute of
Cardiology, Heart Failure, Yerevan, Armenia

Background: Because left ventricular (LV) remodeling determines prognosis
in congestive heart failure (CHF) the attenuation of this process is an important
therapeutic goal.
The aim of our study was to assess the relative long-term effects of angiotensin
converting enzyme inhibition or beta-blocker (BB) therapy and their combina-
tion on LV remodeling process in patients (pts) with CHF.
Methods: 106 consecutive pts (mean age 58.8±0.8, male 84) with NYHA III
functional class CHF caused by ischemic or idiopathic dilated cardiomyopa-
thy were randomly assigned to receive: Perindopril (P) (up to 4 mg/day, n=23),
Carvedilol (C) (up to 25 mg twice a day, n=20), Bisoprolol (B) (up to 10 mg/day,
n=19) alone and combined therapy of P+C (n=24) and P+B (n=20) at same
doses in addition to diuretics and digoxin. Echocardiography was performed to
assess LV end-diastolic (EDV), end-systolic (ESV) volumes, LV mass, spheric-
ity index (SI), relative wall thickness (RWT) and pulmonary capillary wedge
pressure (PCWP) at baseline and 12 months in all pts.
Results: BB monotherapy produced significant reduction in ESV (at 7%,
p<0.05 in C and 9.7%, p<0.05 in B), leading to a greater median increase in
EF compared with P (5.84% vs. 1.95%, p<0.05 and 5.9% vs. 1.95%, p<0.05).
Monotherapy and combined treatment of each drug caused similar significant
reduction in PCWP (p<0.05) and EDD (p<0.05). Adjunctive treatment pro-
duced a trend toward a greater increase in EF from baseline (at 5.1%, p=NS
in P; 5.8%, p<0.05 in C; 6.0%, p<0.05 in B; 9.6%, p<0.05 in P+C and 10.1%,
p<0.05 in P+B) and significantly greater favorable changes from baseline lev-
els in LV mass (at 7.5%, p<0.05 in P; 8.1%, p<0.05 in C; 7.2%, p<0.05 in
B; 15.1%, p<0.01 in P+C and 14.3%, p<0.01 in P+B), SI (at 7.9%, p<0.05 in
P; 8.1%, p<0.05 in C; 7.7%, p<0.05 in B; 15.4%, p<0.01 in P+C and 15.5%,
p<0.01 in P+B) and RWT (at 7.7%, p<0.05 in P; 8.2%, p<0.05 in C; 7.4%,
p<0.05 in B; 15.3%, p<0.01 in P+C and 14.9%, p<0.01 in P+B).
Conclusions: Although long-term P therapy did not alter LV ESV, and either
C or B associated with reduction in chamber volume, each drug produced fa-
vorable changes in LV mass, SI and RWT The combined treatment resulted in
further improvement in the attenuation of LV remodeling process.

ANGIOTENSIN-CONVERTING ENZYME INHIBITORS AND
A2 BLOCKERS: ROLES IN HEART FAILURE THERAPY

3398 Valsartan reduces morbidity in heart failure patients
receiving background angiotensin-converting enzyme
inhibitors but not receiving beta-blockers: results from
Val-HeFT

H. Krum', A. Maggioni 2 , C. Farsang 3 . 'Alfred Hospital, Clinical
Pharmacology, Prahran, Australia; 2ANMCO Research Center, GISSI Group,
Florence and Milan, Italy; 3St. Imre Teaching Hospital, First Department of
Internal Medicine, Budapest, Hungary

Background: The Valsartan Heart Failure Trial (Val-HeFT) demonstrated that
the angiotensin II receptor blocker valsartan reduced overall morbidity in heart
failure (HF) patients when added to standard background therapies e.g. ACE in-
hibitors (ACEi) and/or beta blockers. However, many HF patients are unable to
tolerate, have contraindications to, or are not prescribed beta blockers. Accord-
ingly, we sought to examine the effect of valsartan on morbidity and mortality
amongst Val-HeFT patients receiving an ACEi in the absence of beta blockers.
Methods: Val-HeFT was a placebo-controlled study of valsartan 160 mg bid in
5010 NYHA class II-IV HF patients. The study's co-primary endpoints were time
to death & time to first morbid event (death, sudden death with resuscitation,
intravenous inotropic or vasodilator therapy for >= 4 hours or hospitalisation for
HF). The present analysis examined the effect of valsartan on these endpoints
in the 3034 Val-HeFT patients who were receiving an ACEi, but not a beta
blocker, at randomisation.
Results: The baseline characteristics of this subgroup did not differ from the
overall Val-HeFT population. At study end (mean duration 23.0 months), mortal-
ity did not differ significantly between placebo (22.5%) and valsartan (21.8%).
In contrast, the incidence of morbid events was significantly lower with valsar-
tan (31.0%) than placebo (36.3%), hazard ratio 0.817, p= 0.002. This was due
mainly to a 34% reduction in risk of first hospitalisations for HF (224 in valsar-
tan, 316 in placebo; p<0.00001). Significant improvements in left ventricular
ejection fraction, quality of life and neurohormonal parameters were also ob-
served with valsartan versus placebo (all P=<0.001).
Conclusion: Valsartan significantly reduces morbidity in HF patients when
added to ACEi therapy in the absence of beta blockers. These benefits most
likely arise as a result of more complete blockade of the renin-angiotensin sys-
tem.

3399 Comparative and combined antiremodelling effects of
angiotensin-converting enzyme inhibitors and
beta-adrenoceptor blockers in congestive heart failure
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3401 Suppression of renal aquaporin-2 overexpression by
valsartan and fosinopril as a new treatment target of
congestive heart failure

C.M. Yu, P.S. Li, K.W.H. Lai, K.L.Y. Lam, J. Leung, K.N. Lai. Queen Mary
Hospital, Department of Medicine, Hong Kong, Hong Kong

Background: In patients with congestive heart failure (CHF), fluid overload is
the main clinical manifestation though their mechanism is not fully understood.
Recently, a family of proteins, the aquaporins, has been shown to regulate wa-
ter reabsorption in different regions of the kidney which is likely to play a role in
water retention in CHF. Treatment with angiotensin converting enzyme inhibitor
or angiotesin II type-1 receptor blocker have been shown beneficial in patients
with CHF However, their effect on water balance and aquaporins expression
remains unclear. This study investigated the role of these drugs on renal aqua-
porins expression in a rat model of CHF secondary to myocardial infarction.
Method: CHF was induced by left anterior descending coronary artery ligation
in 8-week old Sprague Dawley rats. They were randomized to receive fosino-
pril (Fos), valsartan (Val) or combination of both drugs (Co) for 4 weeks. The
mRNA expression of aquaporin-1 and -2 in kidneys was quantified by multiplex
reverse transcription-polymerase chain reaction using TATA Box protein gene
as a control. The protein expression of aquaporin was estimated by Western
blot hybridisation and immunohistochemistry. Blood pressure was measured by
non-invasive tail-cuff technique.
Results: The blood pressure was significantly reduced in all the treatment
arms, without change in heart rate. Aquaporin-2 mRNA expression was in-
creased significantly after AMI in both cortical (Sham: 18±4 vs CHF: 35±6 vs
Fos: 25±11 vs Val: 23±6 vs Co: 26±9%; p<0.01 for Sham vs CHF, p<0.05
for CHF vs any treatment group) and medullary tubules (Sham: 23±2 vs 51±8
vs 20±5 vs 23±5 vs 24±8%; p<0.005 for Sham vs CHF, p<=0.001 for CHF
vs any treatment group), and was normalized after any of the 3 medical regi-
mens. Aquaporin-2 protein expression was significantly increased in CHF, and
was attenuated by drug treatment (Sham: 0.86±0.25, CHF: 1.54±0.37, Fos:
1.16±0.32, Val: 1.16±0.19, Co: 1.37±0.10, ANOVA p<0.05). Immunohisto-
chemistry showed that the sites of expression of aquaporin-2 are the renal
tubules, especially from the medullary collecting ducts. On the other hand,
aquaporin-1 mRNA and protein expressions were unchanged in CHF or after
medical treatment.
Conclusion: Treatment with either Fos, Val or Co could modify the increased
renal expression of aquaporin-2 in CHF secondary to AMI. As aquaporin-2 has
a role in enhancing water reabsorption, suppression of this regulatory protein
may contribute to the alleviation of fluid overload and CHF rehospitalisation in
the clinical setting.

3402 Effect of valsartan on beta-adrenergic receptor kinase
(betaARK1) activity in heart failure

E. De Tommasi 1 , G. laccarino 2 , M. lacoviello 1 , C. Ceconi 3 , C. Forleo 1 ,

B. Rizzon 1 , P. Rizzon 1 , M.V. Pitzalis 1 . ' University of Bari, Institute of
Cardiology, Bari, Italy, 2Dipartimento di Medicina Clinica, Federico II
University of Naples, Naples, Italy; 3 Cardiovascular Research Centre,
Fondazione Salvatore Maugeri, Brescia, Italy

In chronic heart failure the increased beta-adrenergic receptor kinase (be-
taARK1) activity causes downregulation of beta-adrenergic receptors, thus
favouring heart failure progression. Little is known about the interaction be-
tween renin-angiotensin system and betaARK1 activity. To better understand
this relationship we evaluated the effect of an AT1 receptor antagonist (ARB)
on betaARK1 activity.
We studied 24 patients (mean age 59 ± 9, 18 males) with NYHA functional
class II or III (mean value: 2.3±0.5), left ventricular ejection fraction <40%
(mean value: 29.7±6.5), who were not taking ACE-inhibitors, ARBs and beta-
blockers from at least 1 month before the study. Patients were in stable clinical
conditions and received the maximum tolerated dose of Valsartan (V) once
daily (up to 160 mg). At baseline and after 16 weeks of V administration, angio-
tensin II (ATII) plasma levels and betaARK1 activity were evaluated.
V was not not able to significantly increase ATII plasma levels (from 12.6±6.8
pg/ml to 17.1±16.8 pg/ml) and reduce betaARKl activity (from 44.8±28.4
FmPi/15 min/mg to 37.9±22.2 FmPi/15 min/mg). However, patients showing an
increase of ATII plasma levels (group 1) after V had significantly lower values
of betaARK1 activity than those found in patients in whom ATII did not increase
(group 2) (ANCOVA analysis) (figure). V dosage was not different between the
two groups (153±24 mg vs 154±22 mg).

In conclusion, in chronic heart failure, Valsartan is able to reduce betaARK1
activity only when ATII is increased. This favourable effect may be due to the
ATII interaction with AT2 receptors when the AT1 receptors are blocked.

3403 Comparative influence of angiotensin-converting
enzyme inhibitors, beta-blockers and nitrates on left
ventricular diastolic filling in congestive heart failure

L.R. Tumasyan', A.B. Nargizyan 2 , H.S.H. Kamalyan', N.N. Khudabashyan'.
'Institute of Cardiology, Heart Failure, Yerevan, Armenia; 'Institute of
Cardiology, Heart Failure, Yerevan, Armenia

Background: Recent studies have shown, that left ventricular (LV) diastolic
filling is a strong predictor of survival in chronic heart failure (CHF). A direct
comparison of the diastolic effects of angiotensin converting enzyme inhibitors,
b-blockers and long-acting nitrates has rarely been performed.
The aim of our study was to assess the relative long-term effects of Fozinopril
(F), Carvedilol (C) and Isosorbide Dinitrate (ID) on Doppler-derived parameters
of diastolic filling in CHF.
Methods: 80 consecutive patients (pts) (mean age 58.9±0.2 years, male 66)
with NYHA III-IV functional class CHF of ischemic origin were randomly as-
signed to treatment with F (up to 20 mg/day) for 6 months, followed by 6 months
of combined treatment F+C (up to 25 mg twice daily, n=42) and F+ID (up to 60
mg/day, n=38) in addition to diuretics and digoxin. Peak early (E) and late (A)
transmitral filling velocities, E/A ratio, acceleration (AT) and deceleration times
(DT) of E-wave, LV isovolumic relaxation (IVRT), overall LV filling time (OFT)
were obtained using pulsed-wave Doppler echocardiography at baseline, 6 and
12 months. All pts were in sinus rhythm and had the restrictive filling pattern
(E/A>2, DT<130 msec).
Results: F treatment has significantly prolonged AT (from 75±1.8 to 81±2.4
msec, p<0.05) and DT (114±8.1 to 138±8.6 msec, p<0.05), decreased E
(87.3±2.1 to 80.4±2.8 cm/sec, p<0.05) and E/A (2.31±0.14 to 1.9±0.15,
p<0.05) and had trend toward increasing of IVRT (42±4.2 to 50.4±6.1 msec,
p=NS), OFT (352±11 to 380±14 msec, p=NS) and A (37.8±3.6 to 42.3±1.1
cm/sec, p=NS). Adding C has resulted to further prolongation of AT (to
88±2.6, p<0.05) and DT (to 170±12.6, p<0.05), increasing of E (to 70.2±4.0,
p<0.05) and E/A (to 1.4±0.2, p<0.05) and has significantly prolonged IVRT
((to 70.2±7.6, p<0.05) and OFT (to 410±5.1, p<0.05), leading to improved
late diastolic filling, depicted by increased A (to 50.1±0.8, p<0.05). Treat-
ment with ID has significantly prolonged IVRT (to 72.2±5.4, p<0.001) and
OFT (to 411±12, p<0.02), increased A (to 52.2±2.2, p<0.05), decreased E
(to 67.9±5.6, p<0.05) and E/A (to 1.3±0.25, p<0.05) and had tendency to
further prolongation of AT (to 85±3.7, p=NS) and DT (to 155.4±7.7, p=NS).
Conclusions: All tested drugs have significantly improved LV diastolic filling,
but affected different parameters and thus apparently acted through different
mechanisms. Therefore the combined therapy may result in additive favorable
changes in LV diastolic function.
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3416 Is QRS duration a good index of right to left ventricular
systolic asynchrony? Comparison with conventional
and tissue Doppler imaging criteria

F. Anselme' , G. Habib', A. Savours', R. Lakhdar' , S. Ouali' , I. Schuster',
A. Cribier' , G. Derumeaux' . 'C.H.U. Charles Nicolle, Service de Cardiologie,
Rouen, France; 2La Timone Hospital, Marseille, France

Background: Biventricular pacing is a new promising technique aimed to
achieving cardiac resynchronisation through inter- and intraventricular delay
correction in heart failure. Therefore, accurate diagnosis of desynchronisation
of right (RV) and left (LV) ventricular activation is of crucial importance. The
usual accepted selection criteria for biventricular pacing include NYHA III-IV,
LV dilatation, LV EF < 35% and QRS duration > 150 ms.
Aim: To assess right to left ventricular asynchrony by comparing QRS duration,
right- (RV) and left ventricular (LV) pre-ejection delay measured by conventional
Doppler and tissue Doppler imaging (TDI).
Methods: 50 patients (Pts) with primary dilated cardiomyopathy (NYHA III,
LVEF<40%, LVEDD>60mm) were divided into 3 groups according to QRS
duration (ms): Gr 1 (n=28, QRS<110), Gr 2 (n=13, 110<QRS<150) and Gr
3 (n=19, QRS>150). Echo parameters of RV to LV asynchrony were blindly
measured by: 1) the difference between the onset of QRS and the onset of
aortic and pulmonary flow, respectively (QAo-QPulm,ms); 2)the difference be-
tween the onset of QRS and the peak of systolic velocities recorded at the
lateral corner of tricuspid and mitral annulus, respectively (QM-QT, ms).
Results: RV to LV asynchrony assessed by QAo-QPulm>40 was present in:
9/28Pts (32%) in Gri; 3/13 (23%) in Gr2 and 14/19 (74%) in Gr3. In Pts with
QAo-QPulm>40, QM-QT was significantly higher in all groups than in Pts with
QAo-QPulm<40: Gr 1: 90±35 vs 34±18 ms; Gr2: 96±44 vs 44±22 ms and Gr
3:107±35 vs 27±21 ms, p<0.05. QM-QT<80ms identified 31/34 Pts with QAo-
QPulm<40 while QM-QT>80 identified 15/26 Pts with QAo-QPulm>40. No
significant correlation was found between QRS duration and QAo-QPulm and
QM-QT values, respectively. At the opposite, QM-QT values were significantly
correlated with QAo-QPulm (r=0.78, p<0.01).
Conclusion: Accurate diagnosis of RV to LV asynchrony should not be only
based on QRS duration but should combine mechanical indices derived from
conventional and tissue Doppler imaging in order to better identify the potential
patients to benefit from resynchronisation therapy.

3417 Timing of regional myocardial motion and deformation
in cardiomyopathies with LBBB: a Doppler myocardial
and strain rate imaging study

L. Herbots, O.A. Breithardt, P. Claus, M. Kowalski, W. Droogne,
M.C. Herregods, B. Bijnens, G.S. Sutherland. University Hospital
Gasthuisberg, Cardiology Dept., Leuven, Belgium

Cardiac resynchronisation therapy (CRT) aims to improve regional myocar-
dial asynchrony and haemodynamic function in pts with heart failure and left
bundle-branch block (LBBB). Exact timing of regional function might be impor-
tant for selecting patients and optimal pacing site. Doppler Myocardial Imag-
ing(DMI) quantifies regional myocardial velocities and has been proposed for
guiding CRT. However besides myocardial deformation, velocities are reflecting
overall cardiac motion. Regional deformation rate(Strain Rate) and deforma-
tion(Strain, S)(calculated from regional velocity gradients)are less influenced
by cardiac motion. This study investigated the timing of regional mechanical
activation in ischemic(ICM) and idiopathic dilated cardiomyopathies(DCM) with
LBBB and normals(nls) measured by DMI and Strain Rate Imaging (SRI).
Methods: Colour DMI data was obtained at >150 frames/s from the left ventric-
ular(LV) sept, lat, inf, ant and post walls (apical window, longitudinal function) in
10 pts with DCM and LBBB(age 52±14y, QRS 169±29ms, EF 22±8%), 10 pts
with ICM and LBBB(age 64±1 ly, QRS 155±26ms, EF 30±8%) and 10 nls(age
51±15y, QRS 79±12ms, EF 69±11%). Data was post processed to determine
time from onset of QRS to maximal systolic or post systolic myocardial veloc-
ity(Vm) and deformation(Sm). LV walls with earliest and latest maximal mo-
tion/deformation were selected in each patient. Analysis was performed with
custom made software enabling exact timing of global cardiac events.
Results: Earliest and latest Vm and Sm were variable within each patient or
normal. Earliest Vm occurred in the sept wall in 50% of nls(150±21ms), in
20% of DCM (216±49ms) and in 40% of ICM (176±36ms) while 60% of nis
(239±50ms), 50% of DCM (347±63ms) and 40% of ICM (292±40ms) had lat-
est maximal motion in the post wall. Earliest Vm was found in the ant wall in
40% of DCM and in 30% of ICM. Earliest Sm occurred in the sept wall in 40% of
nis (356±36ms), in 70% of DCM (385±67ms) and in 60% of ICM (372±55ms)
while 60% of nls (488±56ms), 50% of DCM (593±58ms) and 50% of ICM
(560±68ms) had latest maximal deformation in the post wall. Of all investigated
subjects, 10% had earliest and latest Vm and Sm in the same walls.
Conclusions: Location of earliest and latest mechanical activation in DCM
and ICM with LBBB and nls was highly variable throughout the LV walls. Earli-
est/latest maximal velocity compared with earliest/latest deformation within one
patient occurred most often in different cardiac walls. Selecting patients and
guiding CRT only on base of maximal velocities might have its limitations.

3418 Quantitative tissue Doppler can measure and localize
improvement of ventricular dyssynchrony in dilated
cardiomyopathy after biventricular pacing

D. Mele', S. Aggio 2 , G. Pasanisi 1 , H. Kuwornu 1 , F. Zanon 2 , I. D'Aiello 1 ,

P. Zonzin 1 , R. Ferrari'. 'Arcispedale S.Anna, U. O. di Cardiologia, Ferrara,
Italy; 20spedale SM della Misericordia, U.O. di Cardiologia, Rovigo, Italy

Background: Dilated cardiomyopathy (DCM) is characterized by abnormal left
ventricular (LV) activation and contraction, that can be coordinated by biven-
tricular (BIV) pacing, resulting in improved LV ejection fraction (EF). The aim of
this study was to provide new indexes of LV contractile synchronicity obtained
by quantitative Tissue Doppler,Echocardiography (TDE) and to use them to
evaluate the effect of BIV pacing on contractile dyssynchrony in patients with
DCM.
Methods: Thirteen patients with DCM, NYHA class III-IV and QRS duration >
120 msec underwent a TDE study before and within 24h after BIV pacemaker
implantation using a GE Vivid-Five echo scanner. Color high frame rate TDE
cineloops were analyzed in the 4-chamber view extracting velocity profiles at
a segmental level. The time intervals between the beginning of systolic short-
ening at basal septum and lateral wall (septum-lateral wall synchronicity index,
SL-SI, msec), at basal and apical septum (intra-septal synchronicity index, IS-
SI, msec), and at basal and apical lateral wall (intra-lateral synchronicity in-
dex, IL-SI, msec) were measured. The LV-EF was measured by the monoplane
Simpson's rule.
Results: After BIV pacemaker implantation, SL-Sl decreased from 122.0±48.0
to 53.1±47.1 msec (p=0.0007), IS-SI decreased from 74.8±47.1 to 37.1±31.6
msec (p=0.0278), and IL-SI decreased from 45.1±34.5 to 25.7±25.4 msec
(p=0.0229). EF increased from 22.8±5.4 to 30.9±4.9% (p=0.0001) and QRS
duration decreased from 196.0±27.0 to 157.0±19.0 msec (p=0.0007). SL-
SI, IS-SI and IL-SI correlated inversely and significantly with EF (r=-O.56,
p=0.0029; r=-0.50, p=0.01; r=-0.47, p=0.0156, respectively).
Conclusions: TDE allows direct measurement of intraventricular synchronicity,
providing new indexes that also localize the level of dyssynchrony. In patients
with DCM, this technique shows that the improvement in intraventricular syn-
chronicity after BIV pacing occurs both within and between the LV walls and
correlates with acute improvement in LV-EF. TDE, therefore, can potentially be
helpful to guide ventricular resynchronization therapy in heart failure.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



652 	 Conduction disturbance and ventricular function /Innovating applications of transoesophageal echocardiography

3419 Tissue Doppler imaging assessment of asynchrony
predicts positive left ventricular remodelling after
biventricular pacing in heart failure

M. Penicka 1 , P. Geelen 1 , B. De Bruyne 1 , E. Barbato 1 , M. Goethals' ,
P. Goemaere', M. De Zutter', J. Bartunek'. 'O.L.V.-Ziekenhuis,
Cardiovascular Center, Aalst, Belgium; 20.L.V.-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium

Resynchronization by biventricular pacing (BP) has been shown to reverse left
ventricular (LV) remodeling in patients with heart failure (HF). Nevertheless, the
prediction of benefit remains controversial. Tissue Doppler imaging (TDI) allows
precise assessment of regional electromechanical coupling time (EMCT).
Aim: To determine a value of conventional- and TDI-derived echocardiographic
parameters to predict benefit of the BP on LV remodeling.
Methods: Twenty-one consecutive patients with HF (NYHA 3.2±0.8) and wide
ORS complex (179±28 ms) undergoing BP were studied prospectively by
echocardiography. LV morphology and conventional Doppler derived indices
of LV filling and ejection were assessed prior to BP. In addition, differences be-
tween regional EMCT in basal segments of the LV (LV asynchrony, LVasyn)
and in basal left and right ventricular free wall (interventricular asynchrony, LV-
RVasyn), respectively, were assessed by TDI. At 3 months follow-up, respon-
ders (R) were defined by an absolute increase in LV ejection fraction (LVEF) >
5% (n=15).
Results: LVEF increased significantly in R (22±5 vs 33±7%, p< 0.01) but not in
nonresponders (NR) (21±4 vs. 22±4%, NS). Baseline heart rate, ORS duration
and PQ interval, LV dimensions and EF were similar in both groups (not shown).
LV filling time (LVFT) was shorter (38±15 vs. 48±17% of cardiac cycle, p< 0.05)
and isovolumic contraction (IVCT) longer (20±7 vs. 14±11% of cardiac cycle,
p<0.05) in R vs. NR. LVasyn (73±18 vs. 47±11 ms, p<0.05) and LV-RVasyn
(82±24 vs. 48±13 ms, p<0.05) were greater in R vs NR, respectively. The
accuracy of TDI-derived indices to predict an increase in LVEF was superior to
conventional echo-Doppler indices (table).

Sensitivity Specificity PPV NPV Accuracy

LVFT < 45% 67 67 83 44 67
IVCT > 15% 73 67 85 50 71
LVasyn > 65 ms 80 83 92 63 81
LV-RVasyn > 55 ms 80 83 92 63 81
LVasyn > 65 or LV-RVasyn > 55 ms 93 83 93 83 90

Conclusions: The TDI-derived parameters of asynchrony appears to be accu-
rate predictors of the positive effects of BP on the LV remodeling. The use of
such-derived indices may help to avoid unnecessary implantations.

3420 Ischaemic and not ischaemic myocardial post-systolic
motion in patients with left bundle branch block:
analysis of pulsed tissue Doppler

R. Citro 1 , M. Galderisi 2 , D. Mattioli 3 , S. Cicala 4 , P. Guarini 1 , D. Aquino',
O. de Divitiis 2 , G. Gregorio' . 'San Luca Hospital, Department of Cardiology,
Vallo della Lucania, Italy; 2Federico It University, Division of Emergency
Medicine, Naples, Italy; 3Centro Studi Cuore, Rome, Italy; 4 Second University,
Cardiology, Naples, Italy; 5 Clinica "Villa del Fiori", Acerra (NA), Italy

Aim of the study: Pulsed Tissue Doppler (PW-TD) assessment of posterior in-
terventricular septum (IVS) asynchrony in patients (pts) with left bundle branch
block (LBBB) and with and without left anterior descending coronary artery
(LAD) stenosis.
Population and methods: 42 consecutive pts (males: 21; mean age = 59±11
years) with chronic, complete LBBB underwent coronary angiography, standard
Doppler-echo and PW-TD, placing the sample volume at the level of posterior
septum and of the mitral annulus, in apical 4-chamber view. Myocardial systolic
indexes (systolic peak velocity = Sm, pre-contraction time = PCTm and contrac-
tion time = CTm), diastolic measurements (early diastolic and atrial velocities
- Em and Am, Em/Am ratio, relaxation time = RTm) and post systolic motion
(PSM) peak velocity were obtained. Pts were divided into 2 groups according
to the absence (group A, 27 pts) or presence (group B, 15 pts) of LAD stenosis
>50%.
Results: see table. In the overall population PSM was related to age (r = - 0.38,
p<0,01), septal wall thickness (r = - 0.38, p<0.01) and ejection fraction (EF)
(r =0.32, p<0.05). By multivariate analysis EF (B =0.32) and significant LAD
stenosis (B=0.43; both p< 0.05) were independent predictors of PSM (cumula-

Group A Group B P

Sm (cm/s) 6.17 (1.8) 5.19 (0.8) <0.05
PCTm (ms) 133.1 (35.5) 143.5 (33.5) <0.05
CTm (ms) 242 (58.1) 240.6 (55.3) NS
Em (cm/s) 6.7 (1.6) 7.0 (1.9) NS
Am (cm/s) 7.7 (3.8) 9.9 (3.7) <0.05
Em/Am 0.83 (0.5) 0.76 (0.2) NS
RTm (ms) 133.8 (37.2) 159.3 (27.5) <0.02
PSM (cm/s) 5.3 (1.8) 8.0 (4.0) <0.005

tive R square = 0.24, p<0.05) while sex, age and diastolic blood pressure did
not enter the model.
Conclusions: PW-TD allows to distinguish different patterns of septal myocar-
dial asynchrony in LBBB with and without coronary artery disease. Pts with
ischemic LBBB are characterized by a greater amplitude of PSM and longer
length of PTCm and, above all, of RTm. LAD stenosis and EF are to be the
main determinants of PSM magnitude.

3421 Doppler tissue imaging and congenital long QT
syndrome

C. Savoye-Kiug', D. KIug 2 , P.V. Ennezat 2 , I. Denjoy 3 , T. Le Tourneau 2 ,

G. Deklunder 2 , S. Kacetz. 'Hopital Cardiologique CHRU, EFCV, Lille, France;
2Hopital Cardiologique, Lille, France; 3hopital Lariboisiere, Paris, France

Our objective was to evaluate the value of Doppler Tissue Imaging (DTI) in
patients with long QT syndrome (LOTS) as a new phenotypic marker.
Methods: Ten patients with congenital LOTS (mean age; 34 ± 9 years) and
14 control subjects were studied. Standard echocardiography and DTI analysis
were performed. Using an offline computer, myocardial velocities were mea-
sured in basal and mid segments of the septal, lateral, posterior and anterior
walls, in apical view. Peak velocities and time intervals were measured in each
segment.
Results: Conventionnal echocardiography was normal for both groups. DTI
analysis demonstrated increased systolic and diastolic peak velocities for all
segments in LOTS patients. In LOTS patients, increase was significant in al-
most segments, by example in basal septal (Peak S: 7.2 vs 4.6 cm/s; Peak
E: -10 vs -6.9 cm/s; p < 0.05) and mid septal walls(Peak S: 4.7 vs 3.2 cm/s;
Peak E: -9.3 vs -5.5 cm/s; p < 0.05). Regional isovolumic relaxation time and
systolic velocity half time (VHT) were significantly longer in LOTS group with a
prolonged late systolic phase, resulting in a plateau morphology.
These preliminary results show an increase in systolic and diastolic peak ve-
locities, with an increase in the regional isovolumic relaxation time in patients
with LOTS. DTI seems to be an interesting new phenotypic marker for LOTS.

INNOVATING APPLICATIONS OF TRANSOESOPHAGEAL
ECHOCARDIOGRAPHY

3422 Eustachian valve is a confounder of contrast
echocardiography but not of color Doppler in detecting
a right-to-left-shunt across a PFO

H. schuchlenz', G. saurer', W. weihs', P. rehak 2 .'LKH-GRAZ, 2.Med.,
Graz, Austria; 2 Dep. Surgery, LKH-Univ.-Graz, Dep.Med.Engen.and
Computing, Graz, Austria

Patent foramen ovale (PFO) is an accepted risk factor for paradoxical emboli-
sation. Transesophageal contrast echocardiography (cTEE) is accepted as the
method of choice for the diagnosis of PFO, but its diagnostic accuracy com-
pared with color Doppler and with an associated Eustachian valve (EV) has
not been established. The eustachian valve is a remnant of the embryonic right
valve of the sinus venosus, which directs the blood from the inferior vena cava
to the interatrial septum and across the PFO (if present). It is seen in the ma-
jority of newborn infants but much less frequently in adults, studied by transtho-
racic echocardiography
The aim of this study was to determine the influence of a large Eustachian valve
on the accuracy of contrast and color Doppler echocardiography in detecting a
right-to-left-shunt across a PFO.
Methods: In 292 consecutive patients (age 42±12 years) with cryptogenic
stroke we asertained the precence of PFO and EV using TEE. None of these
patients had a right or left heart pathology. A PFO was diagnosed based on
the observation of right-to-left passage of contrast bubbles or by using color
Doppler with a low Nyquist limit (20-45 cm/sec) if turbulent right-to-left flow
through the valve-like structure could be documented. In case of conflicting re-
sults contrast agent was administered via a femoral vein cTEE-IVC. A large EV
was defined with a size >1.5 cm measured in the bicaval view.
Results: A total of 192 pts (66%)showed evidence of a PFO with either echo
technique. A PFO could be detected in 16601204 pts (56.8%) by cTEE [speci-
fity 100%], versus 184 of 204 pts (64%) by color Doppler [specifity 97%]. A
large EV was measured in 31 pts with PFO vs in 6 pts without PFO (p<0.001).
The presence of a large EV decreased the sensitivity of cTEE from 81% (with-
out EV) to 61% (p<0.001), whereas color Doppler sensitivity was unchanged
90%
Conclusion: The presence of a large EV decreases the accuracy of cTEEin
detecting PFO, whereas color Doppler is not confounded by EV. EV confounds
the clinical value of cTEE but not of color Doppler TEE in detecting PFO.
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3423 Do left-sided echo contrast agents improve diagnostic
accuracy of transoesophageal echocardiography in
patients with suspected aortic dissection?

M.R. Schulze, Y. Franke, S.A. Lange, S. Schoen, A. Schmeisser,
R.H. Strasser. Medical Clinic II, Technical University, Dresden, Germany

Transesophageal echocardiography (TEE) has a high sensitivity and specificity
to diagnose a suspected aortic dissection (AD) by interpretating 2D, M-Mode,
and colour doppler information. Contrast echocardiography (CE) is widely used
for assessment of left ventricular wall motion in patients (pat.) with poor image
qualities. At present it is not known if CE gives further information in pat. with
suspected AD.
Methods: TEE with CE was performed in 43 consecutive pat. (31 m; 12 f;
mean age 65+14 y) with unexplained thoracic pain and suspected AD (clinical,
CT, TEE). 12 pat. had a prior cardiovascular operation (aortic valve replace-
ment (AVR), coronary bypass, ascending aortic conduit) and 6 of these pat.
had a second cardiovascular operation (3 due to Typ A AD after AVR). During
TEE examination one or more boll of echocardiographic contrast media (CM;
Optison®) able to cross the pulmonary vascular bed were given intravenously.
Results: An AD and/or partial or partially covered perforation could be detected
in 13 pat. (n=6 Typ A; n=5 Typ B; n=1 Typ B and perforation; n=2 perforation
of the aorta) and in 3 preoperated pat. with aortic conduits perforation sites
could be diagnosed. After intravenous administration of CM there was an initial
shadowing of the ascending aorta by CM in the left atrium and the pulmonary
artery. This effect disappeared after a few seconds and the lumen and wall
of the ascending and descending aorta could be visualized with a clear delin-
eation of the aortic wall especially in preoperated pat. and pat. with large aortic
aneurysms. Only with CM a dissecting membrane could be diagnosed or better
visualized in 4 pat., and in all pat. more entrys/reentrys could be detected. In
preoperated pat. there was a better visualizaton of perforation sites between
native aorta and aortic conduit with CM. In 1 pat. with a large aortic aneurysm
only with CM thrombotic material was detected inside the aorta.
Conclusion: CM greatly improves diagnostic accuracy of TEE in pat. with sus-
pected aortic dissection by better identification of dissecting membranes and
detection of entries/reentries, perforation sites, and thrombotic material.

3424 Assessment of the pulmonary veins by
transoesophageal echocardiography: determination of
standard values of pulmonary venous flow and
diameter

C. Schneider, E. Bahlmann, C.H. Heuser, S. Ernst, M. Antz, K.H. Kuck.
St.Georg Hospital, Cardiology, Hamburg, Germany

Background: Pulmonary vein (PV) stenosis has been described as a rare com-
plication after radiofrequency catheter ablation. Using transesophageal echo-
cardiography (TEE) PV stenosis can be identified by increasing blood flow and
decreasing vessel diameter.
Aim: For further evaluation and quantification standard values are necessary
which should be determined in this study.
Methods: In 206 patients (137 men, mean age 62y) without cardiac diseases
TEE was performed assessing mean (PVVm) and peak (PVVp) pulmonary ve-
nous flow velocity, velocity time integrals (VTI) and pulmonary vein diameter.
All PV (left upper and lower PV, right upper and lower PV) were analysed.
Results: In 204 of 206 patients all PV could be visualized by color doppler
imaging. In two patients the left and right lower PV could not be assessed. The
table describes the results of all measurements.

Left upper PV Left lower PV Right upper PV Right lower PV

PWm (cm/sec) Standard Error 32 + 13,5 27 f 12,1 34 ± 15,1 29 f 8,8
PVVp (cm/sec) Standard Error 53 ± 18,8 32 ± 13,6 64 ± 28,2 53 t 17,6
VTI (cm) Standard Error 24 ± 10,8 22 ± 10,9 26 ± 13,7 22 t 8,7
Diameter (mm) Standard Error 13,4 ± 2,8 12,4 ± 2,6 13,6 ± 2,6 12,7 ± 2,5

Measurements of pulmonary venous flow velocities and vessel diameters by transesophageal
echocardiography

Conclusion: For better evaluation and quantification of pathological pulmonary
venous flow we determined standard values of mean and peak flow velocities,
velocity time integrals and vessel diameters by transesophageal echocardio-
graphy.

3425 Transoesophageal echocardiography: a screening
method for pulmonary venous stenosis/occlusion after
catheter ablation of atrial fibrillation

C. Schneider, E. Bahlmann, C.H. Heuser, S. Ernst, M. Antz, K.H. Kuck.
St.Georg Hospital, Cardiology, Hamburg, Germany

Background: Pulmonary vein (PV) stenosis has been described as a rare com-
plication of radiofrequency treatment.
Methods: We report on 5 patients of a total of 280 who complained about dys-
pnea and hemoptysis during follow up after catheter ablation of atrial fibrilla-
tion. Subsequently transseptal pulmonary venous angiograms were performed
followed by recanalization of 3 totally occluded PV and ballon dilatation of 2
high-degree PV stenosis. In one patient mild PV stenosis was found. Severe
stenosis was angiographically defined as narrowing of more than 70%, mild
stenosis of less than 50%. Transesophageal echocardiography (TEE) was per-
formed in all 5 patients, assessing mean (PVVm) and peak (PVVp) pulmonary
venous flow velocity, velocity time integrals (VTI) and pulmonary vein diameter.
A control group of 206 patients was investigated by TEE to determine standard
values of these parameters. Data of angiography and TEE were correlated.
Results: In totally occluded PV no flow was detectable. In all patients with
severe stenosis averaged PVVm (1.74m/sec), PVVp (2.35m/sec) and VTI
(133.6cm) were observed to be increased in comparison to the control group
(averaged PVVm 0.28m/sec, PVVp 0.48m/sec, VTI 21cm). Averaged pul-
monary vein diameter was less than 7mm (12mm in the control group). In
the patient with mild stenosis averaged PVVm (0.9m/sec), PVVp (1.6m/sec)
and VTI (60cm) were measured slightly increased. TEE showed reestablished
pulmonary venous flow in all recanalized vessels. In only one case of 280 in-
vestigations a angiographically normal PV could not be visualized by TEE.
Conclusion: TEE with assessment of pulmonary venous flow parameters and
vessel diameter can be used to detect pulmonary venous stenosis and occlu-
sion after catheter ablation and is also able to serve as follow-up tool after
recanalization.

3426 Evaluation of the morphological changes of the aorta
and its branches by TEE in patients with Takayasu
arteritis

R. Jabaral, Y. Shapira 2 V. MoIad 3 , E. Krausze 3 , A. Koren 3 , A. Sagie 2 .

t Hadassah University Hospital, Heart Institute, Jerusalem, Israel; 2 Rabin
Medical Center, Department of Cardiology, Petach Tikva, Israel; 3Rabin
Medical Center, Petach Tikva, Israel

Background: Takayasu arteritis is a chronic inflammatory disease of unknown
etiology affecting mainly the aorta and its major branches, exhibiting intimal
hyperplasia, medial degeneration and adventitial fibrosis. CT and MRI were re-
ported to be useful methods for the evaluation of the morphological changes in
the aorta and its branches in Takayasu arteritis. There are no reports regard-
ing the role of transesophageal echocardiography (TEE) in the assessment of
intimal thickening of the aortic wall in these patients.
Purpose: The aim of the present study was to test the value of TEE in the
evaluation of morphological properties in the aortic wall in Takayasu arteritis.
Methods: The thoracic aorta was studied in 10 female patients (mean age 34
± 3 y) with Takayasu arteritis by TEE. Intimal thickening was defined patholog-
ically when it reached above 3 mm.
Results: TEE revealed thickening gflhe intima of the thoracic aortic wall in all
patients (mean maximal intimal ,thickening 3.9 ± 0.7mm, range 3.2-4.5 mm).
Maximal intimal thickening was noted in the aortic arch in 6 patients (60%),
and in the aortic arch and ascending aorta in 2 patients. In the remaining 2
patients all thoracic aortic segments were diffusely involved (4.5 mm). In these
last 2 patients, intimal thickening and narrowing of the proximal portion of the
cranial vessels were also demonstrated. TEE detected mild aortic regurgitation
in 4 patients (40%).
Conclusions: This study demonstrates for the first time that TEE can detect
intimal thickening of the thoracic aortic wall, and therefore may be a useful
adjunctive tool for the diagnosis of Takayasu arteritis.
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3427 Usefulness of the transoesophageal echocardiography
in the monitoring of the endoluminal graft for the
treatment of the thoracic aorta diseases

G. Dialetto', A. Bortone 2 , F.E. Covino 1 , G. Scognamiglio 1 , L. de Luca
Tupputi Schinosa 2 , M. Cotrufo 1 . 1A.O. Monaldi, CardioThoracic and
Respiratory Science, Naples, Italy; 2 University of Bari, Division of
Cardiovascular Surgery, Bari, Italy

Background: The implantation of transcatheter aortic endoprosthesis is an in-
novative and minimally invasive tecnique for the treatment of the thoracic aorta
diseases. Its growing use, justified by the high rate of mortality with surgical
approach, requires a careful monitoring both during its implantation to guide a
correct placement and in the follow-up period to evaluate its efficacy and safety.
Aim of the study: To evaluate the usefulness of the transesophageal echo-
cardiography (TEE) in the intra- and post-procedural monitoring of the graft
implantation.
Methods: Thirty-five consecutive patients (4 F, 31 M), with prior diagnosis of
aortic dissection type B of Stanford (14 pts), aneurysm of thoracic aorta (11
pts), and post-traumatic rupture of thoracic descending aorta (10 pts) have
been studied. All the patients underwent deployment of endovascular stent-
grafts in the descending thoracic aorta, and the procedure was entirely moni-
tored with angiography, fluoroscopy and TEE exam. The safety of this approach
has been evaluated during the follow-up period with angio-TC and TEE at six
months and at 1 year after the implantation.
Results: In all the patients the intra-procedural TEE allowed an optimal visu-
alization of the graft and its relationship with the aortic wall, playing a key-role
for the correct placement of the graft in the 31.4% of cases (11 pts). Intra-
procedural TEE was also determinant for the discovery of 1 case of intimal
rupture in a patient with dissection and, with the help of Color-Doppler, for the
diagnosis of 2 cases of leak. During the follow-up TEE showed the appearance
of pen-prosthetic leaks, confirmed at angio-TC exam, in 2 patients with prior
aortic aneurysm.
Conclusions: TEE has demonstrated to be an important diagnostic tool in the
monitoring of aortic endoprosthesis. This simply and reliable tecnique, giving
the cardiologist important anatomical and functional informations both during
the procedure and later, during the follow-up, contributes to improve the safety
of this new therapeutical option for diseases of the descending thoracic aorta
and to promptly identify eventual related complications.

3433 Could we apply regional strain and strain rate
measurement during all forms of stress
echocardiography?

G. Davidavicius 1 , M. Kowalski 2 , J. D'hooge 2 , R. Ian Williams 3 ,

G. Pierre-Justin 4 , L. A. Pierard 4 , M.C. Herregods 2 , G. Sutherland 2 .

'Department of Cardiology, Leuven, Belgium; 2 University Hospital
Gasthuisberg, Department of Cardiology, Leuven, Belgium; I University
Hospital of Wales, Wales Heart Research Institute, Cardiff, United Kingdom;
4 University Hospital Sart Tilman, Department of Cardiology, Liege, Belgium

Regional strain (S) and strain rate (SR) reflect differing aspects of myocardial
function. S is related to stroke volume while SR correlates better with local
dp/dt. Together, they offer a new approach to understanding and quantifying
normal and abnormal responses during stress echo. However, SR/S are signal
noise dependent and artifacts induced by respiration during excercise stress
could preclude their use.
Study Aims: To compare the feasibility of regional peak systolic (p) Velocity and
SR/S data collection/analysis during up-right bicycle (Group 1, n=10), supine
bicycle Group 2, n=10) and dobutamine (DSE) (Group 3, n=10) stress echo.
Methods: pVel/pSR/pS data were acquired at each stress stage for 14 seg-
ments per patient/stage.
Results: The number of analysable segments (pSR/pS) per stage was signif-
icantly higher for DSE (p<0.0001)(Fig.1). A detailed comparison of data yield
for each stress modality showed that for DSE: pVel/pSR/pS traces were in-
terpretable in 94.6% segments. (The highest number of rejected segments
were in the basal and apical segments). Signal noise meant that pSR/pS re-
sponses were not interpretable in 40% of Group 1 segments (12% basal-LW,
10% apical segment-AW). In Group 2, 40% segmental responses were also
un-interpretable (apical segment AW 20%; apical IW 16%). In comparison, pVel
could be measured in a higher number of segments: 74%-Group 1 (highest %
exclusions - apical segments of Sep and AW (22%)) and 70% Group 2 (exclu-
sions - apical segments IW 16% - apical AW 20%).

NEW MARKERS FOR STRESS-INDUCED ISCHAEMIA

3432 j Vasodilator stress echocardiography: regional wall
motion and/or coronary flow reserve for the diagnosis
of coronary artery disease?

F Rigo' , M. Richieri 1 , W. Curtaia' , C. Zanella 1 , P. Della Valentina',
E. Pasanisi 2 , A. Raviele 1 , E. Picano 2 . t Mestre Hospital, Cardiology Division,
Mestre, Italy; 2 lnstitute of Clinical Physiology, PISA, Italy

Background: Vasodilator stress echocardiography allows semi-simultaneous
imaging of left anterior descending (LAD) coronary flow and regional wall func-
tion.
Aim: to assess the relative (and additive?) value of regional flow and func-
tion for noninvasive identification of angiographically assessed LAD disease in
patients with chest pain syndrome. Methods: 191 consecutive in-hospital pa-
tients (111 males, age=64±18 years) with chest pain syndrome and normal
regional and global left ventricular function were enrolled. All underwent dipyri-
damole (up to 0.84 mg/kg over 10') stress echo, including wall motion anal-
ysis by 2-D echo (2DE) and coronary flow reserve (CFR) evaluation of LAD
by TIE-Doppler, with or without contrast injection. A new regional wall motion
abnormality in at least 2 contiguous segments was required for 2DE positivity.
CFR was evaluated as the ratio of dipyridamole to rest peak diastolic coronary
blood flow velocity. A CFR <2 was required for CFR positivity. All patients had
coronary angiography within 15 days and a diameter reduction >50% of LAD
was considered significant.
Results: Of the 191 patients, 61 had CAD, and 130 no CAD. A regional wall
motion abnormality in LAD territory was present in 44, a reduced LAD CFR in
54 patients. Sensitivity for detecting LAD disease was 73% for 2DE and 87%
for CFR (p=ns); specificity 91% for 2DE and 78% for CFR (p<.01); accuracy
was 85% for 2DE and 81% for CFR (p=ns). The positive predictive value of
2D- echo was 80% and the negative predictive value of a normal CFR was
93%. Conclusion: CFR can be obtained during vasodilator stress echo. Its di-
agnostic accuracy for detecting LAD disease is lower than regional wall motion
abnormalities - due to limited specificity. However, the two informations of flow
and function can be additive in terms of prediction of underlying angiographic
anatomy, since a positive 2D echo is more efficient to include CAD disease,
and a negative CFR is more efficient to exclude it.

Percentage of analysable segments.

Conclusion: The application of SR/S imaging to the quantitation of stress echo
may be currently be limited to DSE as signal noise precluded adequate data
acquisition during excercise. For excercise this was also true for measurement
of segmental pVel response.
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3434 Quantifying radial deformation: the response in
regional strain rate and strain during differing types of
stress exercise

G. Davidavicius 1 , M. Kowalski 2 , J. D'hooge 2 , R. Ian Williams 3 ,

G. Pierre-Justin 4 , L.A. Pierard 4 , M.C. Herregods 2 , G. Sutherland 2 .

'Department of Cardiology, Leuven, Belgium; 2 University Hospital
Gasthuisberg, Department of Cardiology, Leuven, Belgium; 3 University
Hospital of Wales, Wales Heart Research Institute, Cardiff, United Kingdom;
4 University Hospital Sart Tilman, Department of Cardiology, Liege, Belgium

Background: It has been shown experimentally that strain rate (SR) and strain
(S) parameters can quantify changes in regional radial systolic function over
a wide range of heart rates and differing contractile states. For normal my-
ocardium, SR correlates better with local dp/dt while changes in strain (S) are
related to changes in stroke volume/EF. Thus peak systolic(p)SR/S measure-
ment may offer a new approach to understanding and quantifying normal and
abnormal responses during stress echo.
Study Aims: To investigate the ability of pSR/pS to quantify changes in regional
myocardial function and to compare their normal responses to see if they dif-
fer during up-right bicycle (Group 1, n=10), supine bicycle exercise (Group 2,
n=10) and dobutamine (DSE) (Group 3, n=10) stress.
Methods: Peak systolic (p) SR and S were acquired at each exercise stage:
baseline (B), low HR=100-120 b/m (L) and peak HR=140-160 b/m (P), recovery
(R). Data was acquired from parasternal long (pLax) and short axis (pSax)
views from the posterior wall basal segment(BSPW).
Results: Data was obtained from 80 segments (n=10). Mean systolic values
from BSPW are shown in the table (pLax; pSax).

Vel cm/s

Group 1

SR 1/s S% Vel cm/s
Group 2
SR 1/s S % Vel cm/s

Group 3
SR 1/s S %

pLax
B 4±1 2.3±0.3 27±10 4.6±1* 2.3±0.4 36±9 3.1±1 2±0.6 30±10
L 6.6±1* 2.6±0.4 39±3 5.8±1* 3.8±1.4 48±10 5±0.8 2.6±0.7 32±13
P 11±1* 5.2±0.7 38±16 9.4±2* 4.3±0.8 48±8 7±1.6* 3.711* 31±13
R 4.4±1 2.6±1.2 26±8 5.8±1.4 3.1±1.4 36±13 5.5±1.8 2.3±1 32±13

pSax
B 4.2±0.7 2.4±0.7 30±4 4.4±1.5 2.4±0.3 41±5 3.2±1 2.1±0.7 27±12
L 6.4±1' 3.6±0.7* 48±4 6±1.4* 4±0.7* 51±10' 5±0.6 2.6±1 32±12
P 11±1.1* 4.7±0.7 39±8 9±1.7' 5±0.3 49±12 7.2±2* 3.5±1' 30±14
R 4.3±1.3 2.4±0.8 30±4 5.8±0.8 3±0.9 39±7 5.5±2 2.8±1 31±13

(' p<0.005 vs baseline)

Conclusions: Independent of stress type (exercise vs pharmacologic), both
pSR and pVel values increased linearly and reached a maximum at peak stress
(HR=140±7). In contrast, segmental pS response was biphasic, with pS in-
creasing during low HR stages (100±12 b/m). pS values then fell at HR>140.
This biphasic S response (vs.linear SR)is due to fall in stroke volume at peak
exercise.

3435 Index of postsystolic motion as a marker of the severity
of stress induced myocardial ischaemia

M. Deljanin Ilic 2 , S. llic', D. Petrovic', B. Ilic', D. Djordjevic 2 . 'institute of
Cardiology, Clinical Cardiology, Niska Banja, Yugoslavia; 2 lnstitute of
Cardiology, Echo Lab, Niska Banja, Yugoslavia

The aim of the study was a quantitative assessment of the impact of stress
induced myocardial ischemia on systolic (S) myocardial velocities (m.v.) and
index of post-systolic motion (PSM) changes during dobutamine echocardio-
graphy (DE) using pulsed wave Doppler myocardial imaging (PW-DMI).
Methods: We studied 42 patients (pts) with known or suspected coronary
artery disease. In all pts DE (from 5 up to 40 mcg/kg/min, plus atropine up
to 1 mg if needed) was performed. DE identified ischemia by the occurrence
of wall motion abnormalities (WMA) with stress. A 11-segments left ventricular
(LV) model was utilized. At baseline and after DE in each adequately visu-
alized dyssynergic LV segment, we analyzed the presence of PSM and from
apical approach, we measured peak myocardial velocity (m.v.) of systolic (S)
and PSM wave using PW DMI. Index of PSM was assessed as followed: (peak
S velocity at peak stress - peak velocity of PSM)/peak S velocity at peak stress.
Results: During DE 112 ischemic myocardial segments in 31 pts were de-
tected, while in 11 pts WMA were not appeared. Out of 112 LV segments 61
(54.5%) were hypokinetic, 42 (37.5%) were akinetic and 9 (8.0%) were dysk-
inetic. After DE in ischemic LV segments S decreased from 8.6 ± 3.1 to 6.2
± 3.7 cm/s, P<0.001. Value of index of post-systolic motion was significantly
lower in hypokinetic than in akinetic segments (0.21 ± 0.06 vs 0.39 ± 0.11,
P<0.001), in hypokinetic than in dyskinetic sements (0.21 ± 0.06 vs 0.67
± 0.09, P<0.001) and in akinetic than dyskinetic segments (P<0.001). After
DE, in segments without stress induced WMA S m.v. significantly increased
(P <0.001).
Conclusion: Our data show that PSM develops actually in segments with
stress provoked myocardial ischemia and that index of post-systolic motion can
be used as a marker of the severity of myocardial ischemia.

3436 Quantitative dobutamine stress echocardiography
based on a new automatic analysis algorithm for tissue
Doppler data

J. Schroder, R. Hoffmann, A. Franke, H. Kuhl, P. Hanrath. University Aachen,
Medical Clinic I, Aachen, Germany

The main limitation of dobutamine stress echocardiography (DSE) is its subjec-
tive interpretation. Tissue Doppler imaging (TDI) has been used with promising
results for quantitative analysis of DSE. However, it required extensive time
consuming analysis.
We evaluated a new analysis algorithm which allows acquisition of TDI data in
the background of the 2D image during DSE and subsequent instantaneous
automatic analysis of TDI information.
Methods: In 30 consecutive patients undergoing coronary angiography DSE
was performed with color TDI data being acquired in the background. An anal-
ysis algorithm was used which allows automatic comparison of obtained peak
systolic tissue velocities with expected "normal" peak systolic tissue velocities
and subsequent color coding of areas reaching the normal value. Quality of
2D image with simultaneous acquisition of TDI data was assessed on a three
grade score (1: worst to 3: best) and compared with image quality of mere
2D image acquisition. Results of DSE based on quantitative TDI analysis were
compared to DSE results based on visual 2D assessment.
Results: Image quality of 2D images with simultaneous acquisition of TDI
data was almost similar compared to mere 2D image acquisition (2.68±0.37
vs 2.74±0.36, respectively, p=n.s.). There was agreement between DSE test
results based on visual evaluation of 2D images and DSE test results based
on color coded automatic analysis of quantitative TDI data in 87% of patients
(kappa= 0.58). Accuracy of DSE for detection of coronary artery disease de-
fined by coronary angiography with analysis of TDI in addition to 2D images
was 83% vs. 78% for analysis of 2D images alone (p=n.s.).
Conclusion: Simultaneous acquisition of TDI and 2D data is highly feasible
as it allows rapid acquisition of TDI data without a substantial loss in 2D im-
age quality. Automatic analysis of TDI data allows rapid quantitative analysis
of regional myocardial function at peak stress. It increases the security on the
accurate interpretation of DSE test results.

3437 Pulsed Doppler myocardial imaging can help to
distinguish symptomatic from asymptomatic
myocardial ischaemia during stress echocardiography

S. Ilic, M. Deljanin Ilic, Lj. Nikolic, V. Stoickov, D. Marinkovic. Institute of
Cardiology, Clinical Cardiology, Niska Banja, Yugoslavia

Objective: to compare regional systolic and diastolic myocardial velocities
(m.v.) changes induced by symptomatic or asymptomatic myocardial ischemia
(m.i.) during stress echocardiography using pulsed wave Doppler myocardial
imaging (PW DMI).
Methods: In the study group of 95 pts with known or suspected CAD exercise
stress echocardiography (ExE) was performed. ExE identified ischemia by the
occurrence of wall motion abnormalities (WMA) with stress. Apical views were
used to assess m.v. (Acuson-Sequoia, PW DMI) on baseline and at the peak
stress. The sample volume was placed in each of 11 segments in which the left
ventricle was divided, and we calculated peak m.v. of systolic (S), early (E) and
late (A) diastolic waves and their ratio E/A.
Results: During ExE 182 ischemicmY ocardial segments in 65 pts were de-
tected (118 segments in 36 pts;iyGth symptomatic and 64 segments in 29
pts with asymptomatic m.i.), while in 30 pts WMA were not appeared. After
ExE value of wall motion score and number of ischemic segments per patient
were significantly bigger in pts with symptomatic than in pts with asymptomatic
m.i. (P<0.02 and P<0.01). In segments with ExE provoked symptomatic and
asymptomatic WMA, DMI variables showed similar dynamics: E decreased by
25% and 18.1%, A increased by 7.7% and 6.1 %, ratio E/A decreased by 28.3%
and 23.5% and S decreased by 11.1% and 8.2% compared with baseline val-
ues. After ExE the rate of E and E/A ratio reduction in ischemic segments was
significantly higher in pts with symptomatic than in pts with asymptomatic m.i.
(P<0.005 and P<0.02).
Conclusion: Our data showed that both types of m.i. have similar effects on
DMI variables, but changes are more pronounced in symptomatic m.i. Reduc-
tion of E wave and E/A ratio in ischemic segments are significantly higher in
symptomatic than in asymptomatic m.i.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



656 	 Moderated Poster Session VI

POSTER DISPLAY VI

MODERATED POSTER SESSION VI

P3438 A third family with aortic dissection/aneurysm and
patent ductus arteriosus association. Is there a new
syndrome?

P. Khau Van Kien 1 , A. Lalande 2 , C. Bonnet 3 , A. Dellinger 4 , M. David',
F. Brunotte 6 , X. Jeunemaitre 7 , J.E. Wolf 3 . 1 CHUle Bocage, Centre de
Genetique, Dijon Cedex, France; 2 Universite de Bourgogne, LPPCE, Dijon,
France; 3CHU le Bocage, Centre de Cardiologie, Dijon, France; 4 Centre
hospitalier, Service de cardiologie, Chalon sur saone, France; 5 CHU le
Bocage, Chirurgie Cardin-Vasculaire, Dijon, France; 'CHU le Bocage, Centre
d'IRM, Dijon, France; 7Hdpital Europeen Georges Pompidou, Genetique
moleculaire, Paris, France

We report a large family presenting an unusual association of familial thoracic
aortic dissection/aneurysm (TAD/TAA) and patent ductus arteriosus (PDA).
Subjects and methods: this family composed of 179 members was ascertained
from a single asymptomatic probant because of his familial history. Forty first-
degree relative subjects from three different generations have been enrolled in
a clinical investigation protocol composed of two parts:
— A medical questionnaire concerning available medical records, state of health
and allowing to investigate the familial history. A standardized clinical examina-
tion focused on classical signs of Marfan and Ehlers-Danlos syndromes.
— An annual long-term follow-up based on: standardized cardiovascular ex-
amination, transthoracic echocardiography and a thoracic MRI, completed by
transesophageal ultrasonography when necessary, allowing the accurate mea-
surement of the aorta, great vessels and heart. At the time of the inclusion,
blood measurements of total and LDL-HDL cholesterol, triglycerides and glu-
cose were performed
Results: 9 cases of TAD and TAA among this family 4 TAD (2 males and 2 fe-
males) and 5 TAA (4 males and 1 female). The 5 cases of TAA were discovered
by systematic screening in asymptomatic individuals. 8 cases of PDA (newborn
until 27 years-old) without any particular neonatal context were noted in this
family 2 of them were discovered by the study at age 3 and 5. Among the 5
cases of stroke, two of them had a documented intracranian carotid aneurysm.
The distribution of TAA/TAD, PDA and vascular events within the family was
compatible with an autosomal dominant with incomplete penetrance pattern of
inheritance as it is in both families previously described in the literature. For
each affected individuals, there was no argument for Marfan, Ehlers-Danlos or
CHAR syndromes. There was no particular familial context of arterial hyperten-
sion or atherosclerosis.
Conclusion: According to the literature, familial aortic dissection/aneurysm
with patent ductus arteriosus may be a new entity due to a common genetic
defect that has to be discovered.

P3439 Evidence for increased circulating apoptotic
endothelial cells in patients with coronary artery
disease

L. Rossig, U. Kamper, S. Fichtlscherer, A. Stritzke, M. Vasa, B. Assmus,
A.M. Zeiher, S. Dimmeler. University of Frankfurt Molecular Cardiology,
Frankfurt am Main, Germany

Endothelial dysfunction in coronary artery disease (CAD) correlates with en-
hanced oxidative stress and increased cytokine levels, which both induce apop-
tosis of endothelial cells in vitro. However, evidence for the occurrence of in-
creased endothelial cell apoptosis in CAD was documented previously only in
animal models or by post mortem analysis of vessel tissue. Therefore, we de-
veloped a method for the assessment of the level of apoptotic circulating mature
endothelial cells in patients with CAD in vivo by 4-channel flow cytometry.
To distinguish mature from progenitor endothelial cells, we incubated venous
blood samples following red cell lysis with a perCP-linked antibody against
CD45. Among CD45-negative cells, we defined cells being double-positive for
the endothelial cell-specific epitopes vWF (stained with a PE-linked anti-vWF
antibody) and CD146 (FITC channel) as mature endothelial cells. Levels of
circulating mature endothelial cells were profoundly increased in patients with
CAD (mean±SEM=110f22/µ1, n=43) compared with healthy control subjects
(15f6/µ1, n=15, p<0.001). Using the fourth fluorescence channel, we mea-
sured endothelial cell apoptosis by APC-labelled annexin V staining. Levels of
apoptotic endothelial cells were '50-fold increased in CAD patients (26±9%
vs. 0.5±0.2%, control, p<0.001). The number of apoptotic circulating endothe-
lial cells significantly increased with age (r=0.33, p<0.02). In a subset of pa-
tients, we determined the number of endothelial progenitor cells (EPC), which
we defined as cells positive for both, the progenitor marker Ac133 and the en-
dothelial cell marker KDR. In contrast to mature endothelial cells, endothelial
progenitor cells (EPC) were decreased in CAD (3.3±1.3%, n=16 vs. 34±11%
in control, n=6, p<0.001) and decreased with age (r=-0.60, p<0.005).
In conclusion, we established a novel flow cytometry-based method to analyze
circulating endothelial cells from venous blood samples. The allover number

of mature endothelial cells is increased in the circulation of patients with CAD,
whereas these patients have markedly decreased levels of endothelial progen-
itor cells. By assessing annexin V binding of endothelial cells, these data also
provide clinical evidence for the occurrence of endothelial cell apoptosis in pa-
tients with CAD.

P3440 100 consecutive cardiac myxomas: a surgical
pathology experience

C. Basso', I. Rigato t , D. Casarotto 2 , M. Valente', G. Thiene t . t University of
Padua, Pathology, Padova, Italy; 2Cardiac Surgery, Padova, Italy

Background: The role of pathologist in the field of primary cardiac tumors has
been evolving and it is primarily carried out in the in vivo diagnosis of surgically
resected specimens to establish tumor histotype, to identify malignancy and
to make differential diagnosis with other masses. Design and Results. In the
period 1970-2000, 140 surgically resected primary cardiac tumors have been
studied by histology and immunohistochemistry. Twelve (8.5%) turned out to
be malignant and 128 (91.5%) benign. Among the malignant tumors, 3 were
endocavitary and clinically misdiagnosed as myxoma. 100 (69%) of all benign
cardiac tumors were eventually diagnosed as myxomas, coming from 99 pts,
34 male and 65 female, mean age 52±15 (range 6-85). Myxoma was located in
the left atrium in 78 cases, right atrium in 19, right ventricle in 2 and left ventricle
in 1. Myxoma was an incidental finding at echo in 26% of pts; in the remain-
ing pts constitutional and obstructive symptoms were present in 81 % and 40%,
respectively; embolism occurred in 23%. The surface was smooth or gently lob-
ulated in 65% and villous in 35%; superficial thrombus was present in 11% and
haemorrhage in 18%. Eight myxomas (mean age 60±9 yrs, p<0.01 vs remain-
ing pts) showed heavy partial or diffuse calcification at x-Ray ("lithomyxoma").
At histology, myxoma showed pseudovascular aspect in 70%, both pseudovas-
cular and secretive aspects in 20% and isolated stellate cells embedded within
a myxoid background in 10%. At immunohistochemistry, myxoma cells showed
positivity for vimentin (100%), alfa smooth muscle actin (50%), neurofilaments
and S100 (50%). Conclusions. Myxoma represents the most common primary
cardiac tumor removed at surgery (70%) and mostly occurred in middle-ages
women. One fourth are incidental discoveries at 2-D echo. Thorough histo-
logical examination is mandatory to differentiate myxomas from endocavitary
malignancies.

P3441 Pregnancy outcome in women with valve prostheses.
A comparative study

W.S. Avila Samuel, M.E. Carvalho, E.G. Rossi, A.M.M. Gouveia, C.M. Reis,
M. Grinberg, J.A.F. Ramires. Heart Institute, Clinic, Sao Paulo, Brazil

There is still some controversy concerning the evolution of pregnancy in women
with valve prostheses. Our aim was to study the clinical course of women with
valve prostheses during pregnancy and identify possible prognosis factors.
Methods: We studied 125 pregnant women with valve prostheses: 91 with
bioprostheses (BP)(mean age=26.5±5.7)and 34 with mechanical prosthe-
ses(MP)(mean age= 25.5±6.4.During gestation we assessed the prostheses-
related clinical events as congestive heart failure; thrombo-embolism; infective
endocarditis; reoperation and maternal death; and prostheses dysfunction as
stenosis, rupture, calcification, thrombosis and/or vegetation. Routine pre-natal
care included echodopplercardiogram and substitution of coumadin by heparin
during the first trimester and after 36 weeks of gestation in MP group.
Results: Ninety-two (73.6%) patients had an uneventful course. The events are
summarised in table. Four maternal deaths were due to prostheses dysfunc-
tion (calcification in BP and thrombosis in MP).There were 117 (92.8%) alive
newborns, 30 of them premature babies, and two with fetal neurological mal-
formation, both from mother who suffered reoperation. Among the events the
incidence of heart failure(p=0.02), prostheses dysfunction (p=0.02) and reop-
eration (p=0.03) were higher in BP group. The incidence of total events was
higher in pregnancy which occurred after 60 months from prostheses implan-
tation for BP (43.3% vs 16.4%) and MP (50.0% vs 10.0%) (p<0.01).

Incidence of events during study

Events n/% 	 HF 	 IE 	 Thromb 	 Dysfunction 	 Reoperation 	 Death

BP 91 pts 	 17/18.9* 	 3/3.0 	 5/5.5 	 16/17.6*	 12/13.2* 	 3/3.3
MP 34pts 0/0 1/2.9 4/11.7 1/2.9 2/5.9 1/2.9

*p<0.05. HF-heart failure;IE - infective endocardites; Thromb-thrombosis and embolism
episode; dysfunction- prostheses valve dysfunction; reoperationduring gestation; death - ma-
ternal death.

In conclusion: Pregnancy in patients with valve prostheses, both mechanical
or bioprostheses, was associated to substantial maternal and fetal risks. Pros-
theses dysfunction and reoperation were more frequent in bioprotheses group.
Worse maternal prognosis, for both groups, was related to the time delay from
prostheses implantation to gestation.
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P3442 Fibrinolysis of mechanical prosthetic valve
thrombosis. A single center study about 127 cases

R. Roudaut, C. Courtault, S. Lafitte, M.F. Roudaut, J.M. Perron, X. Pillois,
C. Jais, P. Coste. HBpital Cardiologique, Pessac, France

Fibrinolytic treatment of prosthetic heart valve thrombosis (PHVT) appears to
be an attractive alternative, to surgery, but is still controversial because of the
risk of embolism. Therefore, we analyzed the results of fibrinolysis in a large
group of PHVT Methods: 110 consecutive patients presenting with 127 in-
stances of PHVT (79 mitral, 46 aortic, 1 tricuspid and 1 mitro-tricuspid) were
treated with fibrinolytic treatment in the same center between 1978 and 2001.
The diagnosis of PHVT was established by fluoroscopy and/or echocardiogra-
phy. Obstructed valves consisted of 79 bileaflet valves and 48 tilting disc, and
fibrinolytic agents of streptokinase (SK) 49 cases, urokinase (UK) 41 and rtPA
37 times. A second fibrinolytic treatment was consecutively infused in 38 pa-
tients and a third in 11. The efficacy of treatment was assessed by well es-
tablished hemodynamic parameters derived from echo as well as by clinical
evaluation. Results: Complete resolution of hemodynamic abnormalities was
seen in 90 (71%) episodes, partial resolution in 22 (17.3%) and no change in
15 (11.8%) after one or several consecutive fibrinolytic regimen. The efficacy
of SK and rtPA, as the initial fibrinolytic agent was superior to UK in terms of
valve reopening p = 0.06. Sixteen patients died (11.8%), death was significantly
higher in NYHA functional classes III and IV. An haemorragic complication was
observed in 6 pts (4.7%), nineteen (15%) documented embolic events occurred
during fibrinolytic treatment (8 stroke, 6 TIA, 5 peripheral arterial). Finally, PHVT
reccured in 24 (18.9%) cases treated with fibrinolysis.
Conclusion: The results of this extensive single center experience indicates
that fibrinolytic treatment is effective in most cases of PHVT regardless of pros-
thesis or site involved. SK and rtPA are superior to UK in terms of valve reopen-
ing. However, a substantial incidence of embolism, haemorrhage and death oc-
curred with lytic therapy of PHVT, limiting its application to patients at high risk
with alternative treatment.

P3443 Report of erectile dysfunction after therapy with
beta-blockers is related to patient knowledge of side
effects and is reversed by placebo

A. Silvestri, P. Galetta, E. Cerquetani, G. Marazzi, R. Patrizi, F Frasca, M. Fini,
G.M.C. Rosano. San Raffaele, Internal Medicine, Roma, Italy

Patients with cardiovascular diseases (CVD) frequently complain of erectile
dysfunction especially when treated with beta-blockers. In order to assess
whether the effect of beta-blockers on erectile dysfunction is, in part related
to patient knowledge of the drug side effects 96 male patients with CVD en-
tered a double-blinded parallel study. Thirty-two patients atenolol 50 mg (A)
without knowledge of the drug they were administered, 32 received A knowing
that the drug was a beta-blocker and 32 received A knowing that the drug they
were taking was a beta-blocker and that it could have given erectile dysfunc-
tion. After 3 months patients were administered a quality of life questionnaire
containing questions about erection. The incidence of erectile dysfunction was
3% in the group not knowing which drug they were taking, 16% in the group
knowing that they were receiving a beta-blocker and 30% in the group also
knowing the side effects of the drug (p<0.01). Sildenafil citrate and placebo
were equally effective in reversing erectile dysfunction in all but one patient. In
conclusion in male patients with CVD the report of erectile dysfunction after
therapy with beta-blockers is largely related to patient knowledge of the drug
side effects as it is almost always completely reversed by placebo.

P3444 Identification of 17 new mutations associated with
catecholaminergic polymorphic ventricular
tachycardia (CPVT) and their phenotypic variation

A. Postma 1 , I. Denjoy 2 , M. Alders, J. Kamblock 3 , V. Lucet 4 , C. Bezzina 1 ,

A. Wilde', P. Guicheneys.'AMC, Exp. and Molecular Cardiology, Amsterdam,
Netherlands; 2Hopital Lariboisiere, Service de Cardiologie, Paris, France;
3 Centre de Cardiologie de Taaone, Service de Cardiologie, Tahiti, French
Polynesia; 4 Centre de Cardiologie Infantile, Les Loges en Josas, France;
51NSERM U523, Institut de Myologie, Paris, France

Background: Catecholaminergic polymorphic ventricular tachycardia (CPVT)
is a rare arrhythmogenic disorder. It is characterized by normal QT intervals
and adrenergic induced ventricular tachyarrhythmias, which lead to syncope
and sudden death in young patients with structurally normal hearts. So far, au-
tosomal dominant missense mutations in RYR2, the gene encoding the cardiac
ryanodine receptor type 2, and an autosomal recessive missense mutation in
the cardiac calsequestrin gene (CASQ2), have been reported to be responsi-
ble for this disease. Methods: We collected 35 CPVT probands and their fam-
ily members from France and Netherlands. The phenotypes were ascertained
by ECG and stress test. Probands were screened by exonic PCR amplifica-
tion and uni-directional sequencing. After positive identification of an aberrant
sequence, at least 200 control alleles were screened using SSCP or RFLP.
Results: We have identified 13 new missense mutations in the RYR2 gene

of CPVT probands. All these mutations occur at evolutionary conserved posi-
tions across the RyR proteins of multiple species. The mutations appear to be
grouped into three distinct regions, suggesting a functional importance of these
regions for all RYR genes. In addition, sequencing of the cardiac calsequestrin
gene (CASQ2) revealed four new mutations: two nonsense of which one is ho-
mozygous, one splice site and one missense mutation. Two CASQ2 mutations
have an autosomal dominant and two have a recessive mode of inheritance.
The 13 RYR2 mutations show a high degree of penetrance, apart from two
families, which have incomplete related penetrance. In contrast the CASQ2
mutations including the nonsense mutations show reduced penetrance.
Conclusion: We found 17 new mutations in the RYR2 and CASQ2 genes in
35 CPVT families. This indicates the feasibility of pre-symptomatic detection
of CPVT. Furthermore, we report the first homozygous nonsense mutation of
CASQ2 as well as autosomal dominant mutations. In addition we can now com-
pare the inter- and intra phenotypic variations of CPVT between the various
RYR2 and CASQ2 mutations.

P3445 Typical slow-fast nodal re-entry tachycardia in
paediatric age: utility and risk of radiofrequency
catheter ablation

B. Sarubbi, Michele D'Alto, Barbara Mercurio, Raimondo Calvanese, Maria
Teresa Palladino, Maria Giovanna Russo, Raffaele Calabrb. Monaldi Hospital,
Pediatric Cardiology, Naples, Italy

Background: Typical slow-fast nodal re-entry tachycardia (NRT) is a common
rhythm disorder in children and in young adults. Radiofrequency catheter abla-
tion (RFCA) procedure has a potential increasing risk due to the small dimen-
sion of AV node, the little distance of fast and slow pathways and the growth of
cardiac structures.
Methods: In the last 12 month, 14 patients (6M/7F aged 11±2.4 years) un-
derwent electrophysiological study (EPS) + RFCA for NRT All procedures were
performed in general anaesthesia. Vascular accesses used in all patients were:
right femoral and right subclavian veins.
Results: Time of procedure, including anaesthesia induction, was 70±15 min.
Time of radiation exposure was 15±5min. In all patients we targeted the slow
pathway with a combined anatomical and electrophysiological approach. RF
delivery sites were: point 9-10 in 9 pts and point 7-8 in 4 pts. Accelerated junc-
tional rhythm was observed in 8/13 pts. Basal AH (67 ± 18 msec) and HV (39
± 2.8) intervals and Wenckebach point (<319 ± 51) were unmodified after pro-
cedures. Follow up: All patients performed a non-invasive evaluation 30 days
after RFCA. Echocardiography and Holter-ECG were normal; no arrhythmia
was induced during stress test. Three months after RFCA we performed a con-
trol EPS. In one pts there was a recurrence of NRT, so a new RF delivery was
required. In 5/14 pz no tachycardia could be induced, although a ono-to-one
anterograde slow pathway has been documented.
Conclusion: RFCA is a highly-effective tool for NRT even in paediatric age.

P3446 Effect of glycoprotein Ilb/Ilia receptor inhibition on
troponin release in elective percutaneous coronary
intervention after pretreatment with aspirin and
clopidogrel

B. Lengenfelder, J. Strotmann, S. HeldG. Ertl, W. Voelker, A. Bonz.
Universitatsklinik, Cardiology, Wur4 g, Germany

Objective and background: The present study was designed to investigate 1)
the amount of troponin T release after non-acute, elective PCI in patients pre-
treated with aspirin and clopidogrel and 2) the effect of additional glycoprotein
(GP) Ilb/Ilia receptor inhibiton on troponin T release in detail.
Methods: The TOPSTAR - trial is a double blind, randomized, placebo-
controlled prospective trial on 109 patients with stable angina pectoris under-
going elective PCI. All patients were pretreated with aspirin and clopidogrel.
After bolus application PCI was performed followed by an 18 hour continuous
infusion of the study medication. Primary endpoint of the study was incidence
and amount of release ischemic paramters (troponin T (TnT) and creatinkinase
(CK, CK/MB)) after elective PCI.
Results: Platelet function was inhibited by 90% throughout administration of
tirofiban. Within the first 12 hours after PCI Troponin release was detected in
63% of the patients receiving placebo (P) and in 40% of the patients receiving
Tirofiban (T) (p<0.05), within 24 hours in 69% (P) and 48% (T) (p<0.05) and
after 48 h in 74% (P) vs. 58% (T) (p<0.08) of the patients. No differences were
observed regarding major bleeding, intracranial bleeding or non-hemorrhagical
strokes. After 9 months a reduction of combined death/myocardial infrac-
tion/target vessel revascularisation could be observed in the tirofiban group
((T) 2.3% vs. (P) 13.04%, p<0.05).
Conclusion: TnT release occurs after successful intervention in 74% of the
patients after 48 hours undergoing elective PCI even after pretreatment with
aspirin and clopidogrel. The glycoprotein Ilb/Illa receptor antagonist Tirofiban
is able to decrease the incidence of troponin release after PCI significantly in
this patient population probably due to improved myocardial macro- and micro-
circulatory perfusion and might influence long term outcome.
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P3447 Catheter ablation of drug induced atrial flutter: impact
on atrial fibrillation recurrences and quality of life

H. Bielik, J. Schrickel, N. Shlevkov, A. Yang, J.O. Schwab, R. Schimpf,
B. Luderitz, T. Lewalter. University of Bonn, Department of
Medicine-Cardiology, Bonn, Germany

Background: Radiofrequency (RF) catheter ablation of isthmus-dependent,
antiarrhythmic drug (AAD)-induced atrial flutter (AFL, "hybrid-therapy") is clin-
ically relevant in the treatment of atrial fibrillation (AF). The aim of this study
was to analyse the long-term preventive efficacy of this "hybrid-therapy" and its
effect on AF-symptoms and quality of life (QoL).
Methods: Thirty-two patients (pts; age: 65.0±7.2 years; 9 women; left ven-
tricular ejection fraction: 62.8±15.2%; structural heart disease (14), idiopathic
AF (18)) were monitored after isthmus-ablation of AAD-induced AFL and con-
tinuation of this AAD treatment for AF-recurrences over a mean follow-up of
21.6±9.7 months. AF characteristics and symptoms as well as QoL before
and after ablation were retrospectively evaluated by the "SF-36"-questionnaire,
"symptom checklist" and "AF severity scale".
Results: 7 of 32 pts (21.8%) remained free of AF recurrences after hybrid
therapy. From 25 of 32 pts (78.2%), who demonstrated AF-recurrences dur-
ing follow-up, 19 (76%) demonstrated a decrease in frequency of symptomatic
AF-episodes, from 5.8±5.9 before to 0.4±0.8 episodes/week after ablation
(p<0.05). A significant decrease in AF episodes duration was documented
in 17/25 pts (68%), from 7.0±1.8 to 3.3±1.7 on an episode duration scale
from 0 to 9. The symptom checklist demonstrated a significantly attenuated
AF-symptomatology in 17/25 pts (68%) following ablation (44.2±27.5 versus
20.3±13.0 scores, p=0.006). Furthermore, in the study population 7 out of 8
categories of the SF-36 questionnaire were significantly improved; only the
bodily pain score did not reach significant improvement.
Conclusions: The pharmacological and ablative hybrid therapy was a "cura-
tive" treatment in 21.8% of entered study population, however 78.2% of patients
demonstrated AF-reoccurrences during long-term follow-up. Hybrid-therapy
significantly reduced the mean number and duration of symptomatic AF-
episodes as well as AF-correlated symptoms in patients with AF-recurrences.
4. This approach resulted in an significant QoL-improvement. Even when this
variant of hybrid therapy for AF treatment is semicurative, it offers a clinically
valuable tool in selected patients.

P3448 Fluctuations of autonomic tone before onset of
paroxysmal atrial fibrillation

M. Zimmermann', M. Bettoni 2 . 1 Hopital de La Tour, Cardiovascular
Department, MEYRIN, Switzerland, 2Hopital de La Tour, Cardiovascular
Department, MEYRIN, Switzerland

Background: Mechanisms favouring the occurrence of paroxysmal atrial fib-
rillation (PAF) are complex and poorly defined. This study was designed to
analyse dynamic changes in autonomic tone preceding the onset of PAF in a
large group of unselected patients.
Methods and Results: Holler tapes from 77 consecutive patients (63 male, 14
female, mean age 58 ± 12 yrs) with PAF were analysed. A total of 147 episodes
of sustained PAF (>30 min) were recorded and submitted to time-domain and
frequency-domain heart rate variability (HRV) analysis. Six periods were stud-
ied using repeated measures ANOVA: the 24-hour period, the hour preceding
PAF, and the 20 minutes prior to PAF divided into four 5-minutes periods. In the
time-domain, a linear decrease in mean RR interval from 925 ± 16 to 906 ± 16
ms (p<0.0002) was observed before onset of PAF together with a significant in-
crease in SDNN from 65 ± 4 to 70 ±4 ms (p<0.02). In the frequency-domain, a
significant increase in high-frequency (HF, HF-NU) components was observed
before PAF (p<0.001 and <0.0001 respectively), together with a progressive
decrease in low frequency components (LF, LF-NU) components (p<0.0001
and < 0.004 respectively). The LF/HF ratio showed a linear increase until 10
minutes prior to PAF followed by a sharp decrease immediately before PAF,
suggesting a primary increase in adrenergic tone followed by a marked modu-
lation towards vagal predominance. No difference was observed in these HRV
changes between patients with "lone" PAF and patients with structural heart
disease, nor between diurnal and nocturnal episodes of PAR
Conclusion: The occurrence of PAF greatly depends on variations of the au-
tonomic tone with a primary increase in adrenergic tone followed by a abrupt
shift towards vagal predominance and this pattern is observed both in patients
with "lone" atrial fibrillation and in patients with structural heart disease.

P3449 Seasonal variability and impact of non -cardiac factors
on clinical presentation and management of AF in the
emergency department (GEFAUR-2)

A. Martin, C. Del Arco, P. Laguna, P. Gargantilla on behalf of the GEFAUR-2
investigators. Spanish Society for Emergency Medicine, Scientific Committee,
Madrid, Spain

PURPOSES: To determine and analise the influence of seasonal variabil-
ity and the impact of non-cardiac factors (mainly respiratory tract infec-
tions, obstructive pulmonary diseases and its treatment) on the clinical fea-
tures, management strategies and outcome of patients(pts) with atrial fibril-
lation(AF) in the Emergency Department(ED).METHODS: Prospective mul-
ticenter observational case-control study performed in the ED of 12 Hos-
pitals in Madrid, Spain in Feb-2001. All patients with AF diagnosed in
an ECG obtained in the medical area of the ED were included. Clini-
coepidemiological data, management,outcome and patient's destination were
recorded.Control group: GEFAUR-1 (prospective multicenter study performed
in the same EDs,Jul-2000 with the same methodology, 1178 pts).RESULTS:
301 pts were included, mean age 75y. There were a higher prevalence of
males (48 vs.40%, p=0.01, OR=1.35) and ischemic heart disease (45 vs.30%,
p<0.001, OR=1.9) in winter although overal structural cardiopathy (54 vs.47%,
p=0.04,OR=1.3), hypertensive cardiopathy (16vs.9%,p=0.02,OR=1.95) and
pts unabled(47% of the disabled vs. 30%, p=0.002,OR=2.68) were more
frequent in summer.Dyspnea (34vs.28%,p=0.03,OR=1.33), chest pain (22
vs.13%,p<0.001, OR=1.85)dizziness (15 vs.10%,p=0.02,OR=1.53) and casual
finding (5 vs.2%,p=0.002, OR=2.4) were more frequently the main presenting
symptom in winter. There were a higer number of AF > 48h duration in summer
(50vs.40%) and of unknown duration in winter (40vs.29%,p=0.01,OR=2.13).
Stroke prevention was more frequently performed in winter (44 vs.37%, p=0.03,
OR=1.31) due to anticoagulation (32 vs.23%, p=0.002, OR=1.56). Admission
was more frequent in winter (54 vs.46%, p=0.002, OR=1.48), due to cardiac
and thromboembolic complications (p<0.001). No differences were found on
age, on previous AF, stroke, diabetes, thyrotoxicosis, hypertension, other heart
diseases or current treatment for AF,on diagnosis of heart failure, hemodynamic
compromise or secondary (non cardiac) AF(4%, mainly related with fever), on
rate control/cardioversion strategies,in the relieving of the symptomatology,or
ED length of stay.CONCLUSIONS:Fever is the main non-cardiac factor related
with AF in the ED.Non-cardiac factors have no influence on clinical presenta-
tion and management of AFSeasonal variability influences clinical presentation
(ischemic heart disease and its related symptomatology), AF duration, Stroke
prevention and admission rate (all of them more prevalent in winter). However,
its impact on the overal management of AF in the ED is lesser than currently
assumed.

P3450 Propafenone-sotalol: which is preferred in atrial
fibrillation, for the maintenance of normal sinus
rhythm

N.E. Igoumenidis', G.E. Kochiadakis', M.I. Hamilos', P.G. Tzerakis',
N.C. Klapsinos', K.E. Vardakis', E.A. Zacharis', P.E. Vardas 2 . ( Heraklion
University Hospital, Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion
University Hospital, Cardiology, Heraklion, Greece

The aim of this prospective, randomized, single blind, trial was to compare the
long-term efficacy and safety of propafenone and sotalol, in maintaining normal
sinus rhythm in patients with recurrent, symptomatic atrial fibrillation.
Methods: We studied 143 consecutive patients (70 men, mean age 62.9 ± 9.3
years) with recurrent, symptomatic atrial fibrillation. After restoration of normal
sinus rhythm, 73 were given propafenone (450 mg/day) and 70 received sotalol
(320 mg/day). End point of the study was recurrence of atrial fibrillation or oc-
currence of side effects necessitating discontinuation of medication. Follow up
clinical evaluations were conducted at the 1st, 2nd, 4th and 6th month and at 3-
month intervals thereafter. The proportion of patients remaining in sinus rhythm
without side effects was calculated for the two groups using the Kaplan-Meier
method.
Results: The two groups were comparable in terms of sex, age, left atrial size,
left ventricular ejection fraction, pattern of AF, percentage of patients with un-
derlying heart disease and time from initial diagnosis of AF.
The average follow up time for the non end-point patients was 26 ± 11 months
for the propafenone group and 19 ± 10 months for the sotalol group.
Thirty-seven of the 73 patients (50.68%) receiving propafenone relapsed to
atrial fibrillation after an average of 7 ± 6 months, compared to 47 of the 70
patients (67.14%) given sotalol, after an average of 7 ± 5 months (x 2 : 4.82,
p< 0.028). Five patients on sotalol (all of them in normal sinus rhythm) and 5
patients on propafenone (3 of them in normal sinus rhythm) experienced side
effects necessitating withdrawal of medication. (x 2 : 6.26, p: 0.0123 for atrial
fibrillation-side effects free patients). Sex, age, atrial fibrillation pattern and left
atrial diameter did not influence progression to atrial fibrillation-side effects in
either group.
Conclusions: Propafenone is more effective than sotalol in the long-term pre-
vention of side effects-free recurrent symptomatic atrial fibrillation.
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P3451 Long-term results of hybrid therapy for the
management of recurrent atrial fibrillation

M. Rivero Ayerza, M. De Zutter, P. Geelen, F. Provenier, P. Brugada. OLV
Hospital, Cardiovascular Center Aalst, Aalst, Belgium

Objective: With the purpose of maintaining sinus rhythm in patients (pts) with
recurrent atrial fibrillation, sometimes antiarrhythmic drugs (AAD) convert atrial
fibrillation (AF) into atrial flutter (AFL). Combination of AAD and radiofrequency
ablation (RFA) of the right atrial isthmus, has become a treatment option for
these patients. Effectiveness of this treatment and determinants of AF recur-
rence during long term follow up are yet to be established.
Methods and Results: We analysed clinical and electrophysiological data of
100 consecutive pts with history of recurrent AF, who underwent isthmus RFA
of AAD induced AFL. Mean age was 63±1.1 years and 78% of pts were male.
Unsuccessful RFA (18%) was significantly higher (RR=2.17) in pts with atypical
AFL. Mean follow up was 514±41 days. AFL recurred in 19% of the pts and AF
as a sole arrhythmia in 23%. Sixty percent of pts were free of AF and AFL
during follow up. Six percent of patients required implantation of a permanent
pacemaker. Age, gender, type of AFL, presence of structural heart disease
(43%), left ventricular ejection fraction (51±2%) and left atrial dimensions were
not predictive of AF recurrence.
Conclusion: 1) Hybrid pharmacological and ablative therapy is effective in
maintaining sinus rhythm during long term follow up in pts with recurrent AF
and AAD induced AFL. 2) No clinical or electrophysiological variable predicts
long term AF recurrence.

P3452 Dual defibrillator improves quality of life and
decreases resource utilization in patients with drug
refractory atrial fibrillation

R. Ricci 1 , A. Quesada 2 , C. Pignalberi 1 , M. Disertori 3 , A. Capucci 4 ,

A. Raviele 5 , N. Grovale s , M. Santini 1 . ' San Filippo Neri Hospital, Cardiology
Department, Rome, Italy; 2 General Hospital, Cardiology Department,
Valencia, Spain; 3S.Chiara Hospital, Cardiology Department, Trento, Italy;
4 Civile Hospital, Cardiology Department, Piacenza, Italy; 5 Civile Hospital,
Cardiology Department, Mestre, Italy; 6Medtronic Italia, Clinical, Rome, Italy

Aim of the study was to evaluate the impact of the dual defibrillator on quality
of life and resource utilization in patients with drug refractory atrial fibrillation
(AF) with no prior ventricular arrhythmias.
Methods: 40 patients (28 M, mean age 64±10) received a dual defibrillator
Medtronic 7250. AF was persistent in 24 (60%) and paroxysmal in 16 (40%).
13 (32.5%) had sinus bradycardia. 26 were in NYHA class I, 11 in class II, 3 in
class III.
Results: The follow-up lasted 12±6 months (range 3-28). 34 patients (85%)
had AF recurrences. 1652 atrial episodes were detected and treated by the
device. Anti-tachy-pacing success rate was 77% on atrial tachycardia (AT) and
32% on AF Atrial shock was 84% successful on AT and 90% on AF. No patient
had sustained ventricular arrhythmias. Comparing the year after implant with
the year before, external cardioversions decreased from 2.1±2.3 to 0.1±0.3
and hospitalizations due to AF from 1.5±2.1 to 0.4±0.8 (p<0.01, both. In Table
1 Symptom Checklist Questionnaire results at pre-implant and after 12 months
are reported, while Table 2 shows the SF36 Quality of Life questionnaire re-
sults.

Table 1. Symptom Checklist Questionnaire results

Item 	 Number 	 Frequency 	 Severity

Pre-Implant 	 8.6±3.0 	 16.9±11.0 	 15.8±10.5
12 months 	 6.3±3.1 	 13.0±10.3 	 10.6±6.1
o	 <0.05 	 <0.05 	 <0.05

Table 2. SF36 QoL scores

Pre-implant 	 64 	 30	 75	 59 	 45 	 79 	 69 	 67
12 months 	 84 	 77	 83	 58 	 55 	 79 	 73 	 64
p	 <0.05 	 <0.01 	 ns	 ns 	 ns	 ns 	 ns 	 ns

A = Physical functioning; B = Role physical; C = Bodily pain D = General health; E = Vitality; F
= Social functioning; G = Role emotional; H = Mental health.

Conclusions: Dual defibrillator was effective in treating drug refractory AF and
had a favourable impact on patient quality of life and resource utilization.

P3453 Early atrial shock delivering reduces atrial fibrillation
burden and hospitalizations in patients wearing a
dual defibrillator

R. Ricci 1 , A. Quesada 2 , J. Roda 2 , M. Disertori 3 , A. Capucci 4 , A. Raviele 1 ,

N. Grovale 6 , M. Santini 1 . 1 San Filippo Ned Hospital, Cardiology Department,
Rome, Italy; 'General Hospital, Cardiology Department, Valencia, Spain;
3S.Chiara Hospital, Cardiology Department, Trento, Italy; 4 Civile Hospital,
Cardiology Department, Piacenza, Italy; 5Civile Hospital, Cardiology
Department, Mestre, Italy; 6Medtronic Italia, Clinical, Rome, Italy

Aim of the study was to evaluate the impact of early atrial shock delivering on
atrial fibrillation (AF) burden and hospitalizations in patients without ventricular
tachyarrhythmias.
Methods: 40 patients (28 M, mean age 64±10) with drug refractory AF re-
ceived a dual defibrillator Medtronic 7250. 24 (60%) had persistent AF and 16
(40%) paroxysmal AF During the year before implant, they had on average
2.1±2.2 external cardioversions and 1.5±2.0 hospitalizations due to AF One
month after implant they were divided in two groups (20 patients each): group
A, who accepted atrial shocks, were assigned to early delivering of atrial shock
after AF onset, either automatically, by using patient activator, or in hospital,
manually delivered within 12 hours; group B, who did not accept shocks, had
antitachypacing therapies activated but atrial shock switched off. The groups
did not differ in pre-implant characteristics.
Results: The follow-up lasted 12±6 months (range 3-28). 34 patients (85%)
had AF recurrences. AF burden (hours/day) during the follow-up (months)
is showed in the picture below. Hospitalizations due to AF decreased from
1.8±2.6 to 0.3±0.4 (p<0.05) in the group A and from 1.2±1.3 to 0.6±1.2
(p=n.s.) in the group B.

Burden trend.

Conclusion: In patients wearing a dual defibrillator early delivering of atrial
shock reduced AF burden and AF related hospitalizations. Prevention of atrial
remodeling may explain our results.

P3454 Proportion of symptomatic and asymptomatic
episodes of atrial fibrillation after catheter ablation

A. Erdogan 1 , J. Carlsson z, T. Neumann°, J. Sperzel 1 , M. Schlapp 3 ,

B. Schulte 2 , J. Neuzner 2 , H.F. Pitschner 2 . ' Justus-Liebig-University of
Giessen, Cardiology, Giessen, Germany; 2Kerckhoff Klinik, Cardiology, Bad
Nauheim, Germany; 3AD Elektronik, Wetzlar, Germany

Background: The detection of asymptomatic episodes of atrial fibrillation (AF)
is essential for assessment of success rate. The proportion of asymptomatic
patients with further persistent AF after catheter ablation is still unknown.
Patients/Methods: Highly symptomatic patients (n=30, age 55± 5.8 years) with
refractory paroxysmal AF lasting 5.6 ± 52 years and 32± 15 attacks within
3 months before ablation were included. Patients with cardiovascular diseases
except arterial hypertension were excluded. Catheter ablation of AF was per-
formed by creating linear lesions or isolation of pulmonary veins. After catheter
ablation of AF the patients were investigated with a new event-recorder sys-
tem (CardioRec, AD-Elektronik, Wetzlar, Germany) featuring both automati-
cally triggered and patient activated recording.
Results: The event-recording was performed for 3.9 ± 1.5 weeks after catheter
ablation (mean follow-up time 15.9 ± 2.5 months). 17/30 patients had further
symptomatic attacks of paroxysmal AF while 10 patients had clinically no fur-
ther attacks of paroxysmal AF and 5 (18%) asymptomatic patients with re-
current AF could be detected by automatically triggering mode of the event-
recorder.
Conclusion: After catheter ablation of AF asymptomatic attacks of AF may still
exist. For assessment of success after catheter ablation of AF the detection of
asymptomatic episodes is essential. The use of an automatic event-recorder
system for verification of the success rate is recommended.
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P3455 Which patients are more likely to be cardioverted in
the emergency department when atrial fibrillation
arises? The GEFAUR-1 study group

C. Del Arco, A. Martin, P. Laguna, P. Gargantilla on behalf of The GEFAUR-1
investigators. Spanish Society for Emergency Medicine, Scientific Committee,
Madrid, Spain

Purposes: To analyse cardioversion eligibility criteria of patients with atrial fib-
rillation(AF) in the Emergency Department(ED),to determine the therapeutic
regimens for AF in the ED. To study the risk factors, clinicoepidemiological data
and other selection criteria related with each sinus rhythm restoration (SRR)
strategy.
Methods: Prospective multicenter observational study performed from Jun, 15
to Aug, 1 2000 in the ED of 12 referral hospitals in Madrid, Spain. All med-
ical patients with AF achieved in an ECG obtained in the ED were included.
Epidemiological and clinical data, risk factors for AF, previous and ED treat-
ments, symptomatology, outcome and destination from the ED were recorded.
No management recommendations were made. A multivariate analysis was
performed to identify the variables related with SRR in the ED.
Results: 1178 episodes of AF were recorded.There were 246(21%) eligi-
ble patients for cardioversion (those with AF duration <48 hours).In this
cardioversion-eligible group, SRR was attempted in 119 (42%) patients. In
the resting 143(58%) cardioversion eligible patients, SRR was not attempted
due to the following causes: Spontaneous cardioversion (36%), Physician's
rejection (13%) and disability (3.5%) Only one patient rejects the procedure.
Cardioversion-attempted patients were significantly younger (51% of patients
>75y. vs. 80%) and had a higher heart rate(12% of patients<100 bpm vs.
36%, p<0.01). There were no significant differences between the two groups
when previous antiarrhythmic therapy, structural cardiopathy or current heart
failure were analysed. SRR related variables: hemodynamic compromise (OR=
6.3, Cl 95%: 1.13 - 35.5), sex (male: OR= 1.98 Cl 95%: 1.034 - 3.79), ad-
vanced age (OR=0.95, Cl 0.93-0.98) and a higher heart rate (OR=1.02).
SRR strategies were pharmacological in 88% of cases(success rate of 79%)
and electrical(direct-current) in 5%(response rate 85%, no complications
recorded).Most used drugs were amiodarone(43% of cases),flecainide(26%)
and propafenone(18%).
Conclusions: 1) SRR is not attempted in the ED in most of eligible patients,
despite the high success rate observed. 2) DC cardioversion in the ED remains
anecdotical, although its efficacy and safety is clearly superior. 3) Most used
antiarrhythmics are amiodarone and Ic-class drugs. 4) Hemodynamic instabil-
ity is the main determinant of cardioversion in the ED. 5) A young man with
paroxysmal AF has more likelihood to be cardioverted in the ED than a woman
or an old man in the same situation. Factors as hypertension or stroke have no
influence on the decision of SRR.

P34561 Verapamil in prevention of early recurrences of atrial
fibrillation. Final results of the VERAF study

G.L. Botto 1 , G. Belotti 2 , A. Ciro 3 , V. Ziacchi 4 , M. Romano 5 , M. Marzegalli 6 ,
A. Sagone 1 , A. Politi 1 on behalf of the VERAF Study Group. f Sant' Anna
Hospital, Cardiology Dept, Como, Italy; 2 Treviglio Hospital, Cardiology Dept.,
Treviglio, Italy; 3San Gerardo Hospital, Cardiology Dept., Monza, Italy;
4 Desenzano Hospital, Cardiology Dept., Desenzano, Italy; SSanta Corona
Hospital, Cardiology, Garbagnate M.se, Italy; 6Maggiore Hospital, Cardiology
Dept., Milan, Italy

Background: Atrial electrical remodeling caused by rate-induced intracellu-
lar calcium overload is one of the causes that produce early recurrences of
atrial fibrillation (AF)after resumption of sinus rhythmn (SR). Calcium antago-
nists could theoretically limit atrial remodeling thus leading to a better outcome
after cardioversion.
Aim of this prospective, multicenter, randomized study was to evaluate the ef-
fect of verapamil (VER) on efficacy of electrical cardioversion (EC) of persistent
AF and on incidence of arrhythmia relapse.
Methods: Two hundred-fourteen patients (pts) (mean age 68±9 years) with
persistent AF (mean arrhythmia duration 154±105 days), NYHA functional
class I-II, left ventricular ejection fraction > 0.40 (mean value 0.55±0.07), were
randomized to receive standard therapy (STD) (N=108) or STD + VER 80 mg
t.i.d. (N=106), associated to anticoagulation, 3 weeks before and 4 weeks after
EC (4 pts were excluded from the study). No additional antiarrhythmic drugs
were given. In 6 (6%) pts in VER group, and in 47 (44%) pts in STD, additional
digoxin (DIG) was given to control ventricular rate (p<0.0001). We considered
end-point of the study the reversion to SR before EC, the inability to stop AF
(EC Failure), early relapse of AF within 7 day after EC (ERAF), late relapse
between 8-30 days after EC (LRAF), and the persistence of SR 1 month after
EC (SR).

Reversion SR EC failure ERAF LRAF SR

VER 20/103 (19%) 11/83(13%) 19172 (26%) 7/72(10%) 46/72(64%)
STD 10/107(9%) 13/97(13%) 51/84(61%) 9/84 (11%) 24/84(29%)
p value 	 0.059 	 NS	 <0.0001 	 NS	 <0.001

Results: The two groups were comparable in terms of the mean clinical vari-
ables considered. The result are reported in the table.
Immediate recurrence (within 1 hour) were lower in VER group compared to
STD group (3/72 pts, 4% vs 18/84 pts, 21 %; p=0.004). There was no difference
between pts who were taken or not DIG in STD group. VER regimen was 40
t.i.d. in 14/106 pts (13%) pts because of dyspnea (5 pts), bradycardia (4 pts),
fatigue (5 pts).
Conclusion: Stand alone VER around EC is effective in reducing early recur-
rence of AF. The effect is maximum for immediate recurrence reduction. Con-
comitant use of DIG in pts not treated with VER does not interfere with EC
outcome.

P3457 The effect of exercise to P-wave dispersion and its
evaluation as a predictor of atrial fibrillation

Z. Yigit, M. Ersanli, H. Akdur, B. Okcun, D. Guzelsoy, O. Guven. Institue of
cardiology, Istanbul, Turkey

Prolongation of p wave time and increase of its dispersion is an independent
predictor of paroxysmal atrial fibrillation. In patients (pts) with paroxysmal atrial
fibrillation (PAF), as in healthy people, exercise augment sympathetic activity
and therefore cause the development of atrial fibrillation. The aim of this study
was to evaluate the effect of exercise to p wave dispersion and to predict the
development of atrial fibrillation.
Methods: 198 pts (93 women, 105 men; 59±11 years) having the diagnosis
of PAF were included in the study. The left atrial diameter of all these pts was
more than 4 cm. 155 pts (72 women, 83 men, 58.8±10.8 years), with left atrial
diameter more than 4 cm and without PAF were taken as control group. Symp-
tom limited exercise test with modified Bruce protocol was applied to all pts.
Rest, maximum exercise and end exercise 1, 3 and 5 minutes 12 derivations
ECG was taken in all pts.The velocity of ECG was adjusted to 50 mm/sec;
shortest and largest p wave durations were measured and p wave dispersion
was calculated.
Results: 6 of 198 PAF pts with AF with exercise were excluded from the study.
The mean left atrial diameter was 4.41±0.58 cm in PAF pts and 4.38±0.48 in
control group. No differences were found between PAF pts and the controls in
exercise time (10.4 f 3 vs 11 ± 2.7 min); METs (7 ± 1.7 vs 7.3 ± 1.7); resting
HR (79 ± 15 vs 80 f 10 bpm); peak HR (147 ± 23 vs 147 ± 16 bpm); recovery
1 HR (126 ± 19 vs 128 ± 13 bpm); recovery 3 HR (109 ± 16 vs 108 ± 10 bpm);
recovery 5 HR (88 ± 12 vs 86 f 9 bpm). The differences in p wave dispersions
with exercise were shown in table.
Differences in p wave dispersion

PAF pts (n=198) 	 Controls (n=155) 	 p value

Resting p dispersion (msec) 75 ± 30 52 ± 20 0.001
Peak p dispersion (msec) 69 ± 12 53 ± 23 0.001
Recovery 1 p dispersion (msec) 69 ± 16 45 ± 20 0.001
Recovery 3 p dispertion (msec) 76 ± 26 54 ± 20 0.001
Recovery 5 p dispertion (msec) 70 ± 26 55 ± 25 0.001

Conclusion: In PAF pts p wave dispersion is significantly longer in rest, maxi-
mum exercise and recovery time.
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P3458 Atrial fibrillation occurrence after radiofrequency
catheter ablation of atrial flutter. Results from the
Venetian multicentric study

E. bertaglial, A. Bonso 2 , G. Pastore', L. Coro 4 , A. Proclemers,
R. Mantovan 1 , M. Carone 1 , P. Pascotto 1 . 1 Ospedale Civile, Cardiologia Dipt.
Mirano, Italy; 2Ospedale Umberto 1, Cardiologia, Mestre, Italy; 3 Ospdale
Civile, Cardiologla, Camposampiero, Italy; 4 Ospedale Civile, Cardiologla Dipt
Conegliano, Italy; SOspedale Civile, Cardiologia, Udine, Italy; 6Ospedale
Ca'Foncello, Cardiologia, Treviso, Italy;'Ospedale Civile, Cardiologia, S. Vito
al Tagliamento, Italy

Background: Atrial flutter (AFL) and atrial fibrillation (AF) frequently coexist in
clinical practice. Both arrhythmias may share the same underlying pathology.
Thus, elimination of AFL might not prevent the occurrence of AF during long-
term follow-up. Aim of this prospective multicentric study was to evaluate the
time to onset of AF during a long-term follow-up in a large cohort of patients
(pts) with typical AFL treated with transisthmic radiofrequency catheter ablation
(RCA).
Methods: We evaluated 383 pts (75% male, mean age 61.7±11.1 years) who
underwent RCA for paroxysmal (52%) or persistent/permanent (48%) AFL. In
239 pts (62%) AF was present before RCA: 34% of these pts had predomi-
nantly AF. In 124 patients (32%) class IC drugs (propafenone and flecainide) or
amiodarone converted AF into AFL.An underlying structural heart disease was
present in 182 pts (48%). The mean left atrial diameter was 43±6 mm, and the
mean left ventricular ejection fraction was 59±10%. RCA was performed using
a combined anatomic and electrophysiological approach. The target of ablation
was the creation of a bi-directional transisthmic block. After ablation, pts un-
derwent outpatient examination after 1 month, and thereafter each 6 months.
During follow-up, the incidence of AF was evaluated after 6, 12, 24, 36, and 48
months.
Results: Bi-directional transisthmic block was obtained in 367 pts (96%). Com-
plications were observed in 6 pts (1.6%), including 2 permanent AV block
(0.5%). During a mean follow-up of 20.5±12.4 months, relapse of AFL was
recorded in 41 pts (11%): 31 pts underwent another successful RCA. Three
pts (0.8%) died. At the end of follow-up, 33% of pts with a successful RCA re-
ferred AF: paroxysmal in 20%, persistent or permanent in 13%. The incidence
of AF increased continuously during the follow-up: AF was present in 24% after
6 months, in 36% after 12 months, in 42% after 24 months, in 52% after 36
months, and in 48% after 48 months.
Conclusions: RCA of AFL is successful and safe. It is useful in pts with coex-
isting AF, too. However, the evolution of the atrial electrical disease implies that
during long-term follow-up AF will occur in a large number of pts.

P3459 Effect of slow pathway ablation/modification on the
fast pathway properties in patients with
atrioventricular nodal reentrant tachycardia

M. Zimmermann. Hopital de La Tour, Cardiovascular Department, MEYRIN,
Switzerland

Radiofrequency (RF) catheter ablation of the slow pathway (SP) is considered
as the treatment of choice for definitive cure of atrioventricular nodal reentrant
tachycardia (AVNRT). Modification of AV node conduction by RF current ap-
plication in the perinodal tissue has been rarely systematically analysed or re-
ported. This study was performed to assess the effect of RF ablation or modifi-
cation of the SP on the fast pathway properties in a large cohort of unselected
patients (pts).
Methods: 223 consecutive pts (149 female; 74 male; mean age 51 ± 16 yrs;
heart disease in 28/223) submitted to RF ablation for AVNRT were included
in this study. SP ablation was anatomically and electrophysiologically guided
using conventional techniques.
Results: Success (defined as AVNRT noninducibility at the end of the proce-
dure) was obtained in 221/223 cases (99%) with a median of 5 RF applications.
Complete SP ablation was observed in 96/223 (43%) and SP modification in
127/223 (57%) cases. RF application in the SP region resulted in a significant
shortening of the effective refractory period (ERP) of the fast pathway (293 ±
58 ms after RF vs 327 ± 64 ms before RF, p<0.0001). Such an effect was
observed in the subgroup of pts with SP modification (292 ± 60 ms vs 329 ±
63 ms, p<0.0001) and in the subgroup of pts with SP ablation (294 ± 57 ms
vs 325 ± 65 ms, p<0.0001). Maximal 1:1 AV conduction was also significantly
influenced by RF application in the SP region (174 ± 27 bpm before RF vs 171
f 25 bpm after RF, p<0.001) whereas AH interval was not (78 ± 20 ms vs 78
f 21 ms, p=0.92).
Conclusion: In pts with AVNRT, a significant shortening of the ERP of the fast
pathway is observed after RF application in the region of the SP and this effect
is present both in patients with SP ablation and in patients with SP modifica-
tion. Further studies are needed to elucidate the mechanisms underlying this
observation (vagal withdrawal? modification of electronic influences?).

P3460 Focal atrial fibrillation arising from persistent
superior vena cava: mapping and radiofrequency
ablation

M. Landolina, F. Cantu, G M. De Ferrari, F Frattini, S. Foresti, B. Petracci,
E. Lucca, P. Moretti. Policlinico S.Matteo-IRCCS, Cardiology Dept., Pavia, Italy

Focal atrial fibrillation (AF) can be initiated by premature atrial contractions
(PACs) from pulmonary veins (PVs) and less frequently from superior vena
cava, crista terminalis and ligament of Marshall (LOM). RF ablation of focal AF
originating from persistent left superior vena cava (LSVC) has never been de-
scribed. We report the case of a pt who underwent EPS for episodes of parox-
ysmal AF unresponsive to AA drugs. The pt had a persistent LSVC inserting
in the posterolateral CS. The rhythm was sinus (SR) interrupted by frequent
PACs that initiated episodes of AF Double potentials were recorded in persis-
tent LSVC close to insertion in CS (Fig 1, LSPV: left superior PV). In SR, an
initial far-field atrial component is followed by a late sharper LSVC component,
whereas during PACs the sharp potential is preceding the atrial component in-
dicating that LVSC was the site of PACs origin. Two RF applications caused the
disappearance of PACs and of LSVC potential. During follow-up (12 mos), the
pt was free of PACs and episodes of AF without AA drugs.

Conclusions: we describe the unique case of successful ablation of focal AF
arising from persistent LSVC. The involvement of this structure in triggering
AF is not surprising, as the LOM, a common site of origin of focal AF, is the
embryological remnant of LSVC.
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P3461 How reliable are symptoms for detection of atrial
fibrillation in clinical routine? Results of the PAFAC
trial

T. Fetsch 1, R. Engberding 2 , H.P. Kochi, J. Lukl 4 , M. Oeff 5 , H. Trappe',
N. Treese 7 , G. Breithardt 8 on behalf of the PAFAC Study Group. t University
Hospital of Munster, Dep. of Cardiology and Angiology, Munster, Germany;
2 City Hospital of Wolfsburg, Dep. of Cardiology, Wolfsburg, Germany;
3Abbot/Knoll Germany, Ludwigshafen, Germany; IGeneral Hospital, Dep. of
Cardiology, Olomouc, Czech Republic; 'General Hospital, Dep. of Cardiology,
Brandenburg, Germany; 'University of Bochum, Marienhospital, Dep. of
Cardiology, Herne, Germany 7Marienhospital, Dep. of cardiology, Osnabruck,
Germany; I University Hospital of Munster, Dep. of Cardiology and Angiology,
Munster, Germany

The PAFAC Trial (Prevention of Atrial Fibrillation After Cardioversion) is a
prospective, double-blind, randomized, placebo-controlled study. In 39 months,
1,182 pts. showing documented chronic atrial fibrillation (AF) were included in
99 centers in Germany and in the Czech Republic. After successful cardiover-
sion, 848 pts. could be randomized to either sotalol, quinidine + verapamil or
placebo. Endpoints were either documented AF recurrence or death of any
kind. All pts. were followed until an endpoint occurred or the end of the trial was
reached. The mean follow-up period was 249 ± 315 days. All pts. received a
personal small ECG recorder (Tele ECG) and were asked to record and trans-
mit via telephone at least 1 ECG per day during the total follow-up. All ECG'
were immediately analyzed in a central unit. Only AF recurrences documented
by ECG were assumed as valid, independent of related symptoms. In case of
AF, a fax was sent immediately to the investigator, initiating an extraordinary
visit of the pt. Subsequently, a Holter recording was performed to discriminate
between paroxysmal and chronic AF. In addition, the pt. was asked for asso-
ciated symptoms (irregular heart beats, dizziness, tachycardias, syncopes) at
the time of primary AF recording.
A total of 191,103 Tele ECG' were recorded and transmitted, of which 95%
were valid for complete analysis. In 572 pts. (67%) at least 1 episode of AF
was documented,in 352 pts. (42%) AF was subsequently defined as chronic.
Irregular heart beats occurred in 23%, dizziness in 7%, tachycardias in 13%
and syncopes in <1% of all documented AF episodes. Altogether, 70% of doc-
umented AF recurrences occurred completely asymptomatic and have occa-
sionally been detected by daily Tele ECG monitoring. There is a tendency to-
wards higher rates of symptomatic episodes in case of paroxysmal AF. The
data suggest a correlation between higher heart rates and the occurrence of
symptoms, only.
With respect to these findings it is questionable, whether associated symptoms
are still valid parameters for a reliable detection of AF in clinical routine, espe-
cially if they are the basis of decisions for therapeutic strategies (e. g. immediate
cardioversion without anticoagulation).

P3462 Flecainide but not sotalol causes post -repolarization
refractoriness in the fibrillating atrium of patients with
long-lasting atrial fibrillation

P. Kirchhoff, M. R. Franz 2 , M. Engelen 3 , L. Eckardt 3 , S. Rolf 3 , M. Ribbing 3 ,
G. Breithardt 3 , W. Haverkamp 3 . t University Hospital Munster, Cardiology and
Angiology Department, Munster, Germany; 2 VA and Georgetown University
Medical Center, Cardiology and Pharmacology, Washington DC, United States
of America; 3 Cardiology and Angiology and IfA, Munster, Germany

Potassium and sodium channel blockers may terminate atrial fibrillation (AFib)
and prevent its reinitiation after cardioversion. In addition to prolonging ac-
tion potential duration (APD), sodium channel blockers may induce post-
repolarization refractoriness (PRR). Whether these drug effects are present
in the fibrillating atrium is not known. We thus studied the effects of Flecainide
(Flec) and Sotalol (Sot) in the fibrillating human atrium.
[Image] In 12 patients with persistent AFib (iimale, 58 ±17 yrs, 27±24 mo
duration of AFib), we simultaneously recorded monophasic action potentials
(MAP) from the right atrial appendage and septal right atrium at baseline and
15 minutes after IV administration of Sot (1.5mg/kg) or Flec (2 mg/kg). Effec-
tive refractory periods (ERP) were determined by de-
livering extra stimuli at increasing coupling intervals
(5ms steps) until local capture was reproducibly doc-
umented. APD was measured at 70% (APD70) and
90% (APD90) repolarization. PRR was calculated as
ERP-APD90.
Flec and Sot both prolonged APD (APD70: Flec 110
±7 vs 88 ± ms*, Sot 106 ± 6 vs 88 ± 6 ms*; APD90:
Sot 131±8vs108±6ms*, Flec 137±10vs109±
7 ms*, *p < 0.05). Sot prolonged ERP slightly more
than APD (ERP: 119 ± 8 vs 139 ± 8 ms*), whereas
Flec induced marked PRR (mean 54 ms*, ERP: 133
± 6 vs 197 ± 22 ms*, figure).
Conclusions: Sot and Flec prolong APD in the fib-
rillating human atrium. Flec but not Sot also induces 	 Effect of Sot and Flee on
PRR. Both of these effects contribute to wave length APD and ERP.

prolongation. PRR may explain the effectiveness of Flec to prevent reinitiation
of AFib after cardioversion.

P3463 Bisoprolol and sotalol in treatment of recurrent atrial
fibrillation in patients with coronary artery disease.
Bisoprolol is beyond comparison

K.G. Adamian, A.V. Astvatsatrian, A.L. Chilingarian, S.I. Vardanian,
T.R. Astvatsatrian. Institute of Cardiology, Myocardial Infarction, Yerevan,
Armenia

To compare long- and short-term efficacy and safety of bisoprolol (B) and so-
talol (S) in maintaining sinus rhythm (SR) in pts with recurrent atrial fibrillation
(AF) with documented coronary artery disease (CAD).
Methods: 128 pts (39 female, mean age 57± 12 yrs) with recurrent AF, 60 were
given S and 68 B, after restoration of (SR). Pts randomized to S began with 80
mg twice daily and B 5 mg once daily. The dose was individually increased
to the highest well-tolerated dose. All of them were on standard and similar
therapy. The proportion of pts relapsing in AF with/without side effects was
calculated for the two groups using the Kaplan-Meier method.
Results: 41 of the 60 (68.3%) pts receiving S relapsed to AF after an average
of 7.1±6.5 months, compared to only 8 of the 68 (11.8%) pts given bisopro-
lol, after an average of 8.3±8.7 months (p< 0.0003). 7 pts (all of them on S)
experienced side effects necessitating immediately withdrawal of medication,
nevertheless 6 of them are still in normal SR. The proportion of AF/side effects
free pts at the 1-year follow-up examination in the B group was higher than in S
group (34% vs 26%), and 2 years later the results was more than double (29%
vs 12%, for B and S respectively).
Conclusions: Long- and short-term efficacy of B is highly superior to S for the
maintenance of SR in pts with recurrent AF with CAD and about side effects B
is beyond comparison.

P3464 Factors determining long-term maintanace of sinus
rhythm after successful cardioversion of persistent
atrial fibrillation

D. Kosior 1 , D. Wretowski 1 , J. Kochanowski 1 , P. Scisio 1 , D. Rabczenko 2 ,
A. Torbicki 3 , G. Opolski 1 . t Warsaw University of Medicine, Dept. of
Cardiology, Warsaw, Poland, 2Institute of Higiene, Dept. of Biostatistic,
Warsaw, Poland; 3 lnstitute of Pulmonary Diseases, Dept. of Internal Medicine
Warsaw, Poland

Long term maintenance of sinus rhythm (SR) after successful cardioversion
of persistent atrial fibrillation (AF) carries lower risk of stroke and may avoid
the risks associated with anticoagulation. We sought to determine the clinical
and echocardiographic predictors of maintained SR during one year follow-up
period.
Methods: Our study population comprised 219 patients (pts) (F/M 80/139;
mean age 61.4±17.6); 109 of them (F/M 35/74; mean age 61.1±7.2) were ran-
domized to SR restoration and maintenance with serial antiarrhythmic drug us-
age for whom clinical, transthoracic echocardiographic (TTE) and exercise test
(ExT) variables were recorded prior to CV. The relation between those variables
and SR maintenance at one year was examined. Generalized additive logistic
regression was used to investigate impact of selected variables on long-term
SR maintenance. Variables of interest were age, gender, echo parameters such
as long, short axis of LA, LA and RA area, shortening fraction and LV end di-
astolic diameter, time of atrial fibrillation duration NYHA functional class and
concomitant diseases. Binary variables (gender and sex) were represented in
model as dummies. Impact of other parameters on long term SR maintenance
and significance of its non-linear shape was tested. For parameters in which
non-linearity of association was not significant relative risk associated with one
unit of this variable increase was computed. For non-linear parameters, after
inspection of plot of its dependence was linear selected. Than regression was
performed on data from this intervals and specific for this interval relative risks
associated with one unit of analyzed variable increase were computed.
Results: SR was presented in 64.4% pts at one year. For quantities variables
series of generalized additive logistic regression models with one parameter
of interest adjusted for age and sex was fitted. Linearity of dependence of
echocardiographic and ExT parameter of interest with ID success was tested.
Increased left atrium area >28 cm 2 ; p< 0.04; RR 1.64 (1.12-2.64), and increase
of FS value in ranges between 26-40%; p<0.003; RR 1.31 (1.06-1.72), were
significantly associated with SR maintenance after 12 months observation pe-
riod.
Conclusion: Among all considered variables only left atrium area and short-
ening fraction seem to be good predictors of SR maintenance after successful
CV of persistent AF in one year follow-up.
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P3465 Effects of diltiazem and esmolol on cycle length and
spontaneous conversion of atrial fibrillation

C. Sticherlingl, H. Tada 2 , H. Oral 2 , F. Pelosi 2 , B.P. Knight 2 ,

S.A. Strickberger 2 , F Morady 2 . ' Free University of Berlin-UKBF Dept. of
Cardiology, Berlin, Germany; 2 University of Michigan Medical Center, Dept. of
Internal Medicine, Cardiology, Ann Arbor, Michigan 48109-0022, United States
of America

Background: Patients with atrial fibrillation (AF) frequently receive calcium
channel blockers (CCB) for ventricular rate control. There is evidence that CCB
also exert direct effects on the atrium and prolong the duration of AF. Esmolol
(Esmo) is not known to have any direct effects on the atrium. The purpose of
this study was to compare the acute effects of intravenous diltiazem (Dilt) and
Esmo on the cycle length (CL) and conversion rate of pacing-induced AF.
Methods and Results: In 41 adults without structural heart disease (13 male,
age 44±17 years, LVEF 0.6±0.03) AF was induced by rapid atrial pacing. After
3 mins, pts were randomized to to receive either iv. Dilt 0.25 mg/kg i.v. over 2
mins followed by a 1.7 mg/min infusion over 13 mins (n=1 3), iv. Esmo 500µg/kg
followed by 50-200 µg/kg/min over 14 mins (n=15), or 0.3 ml/kg saline (Plac,
n=11). If AF converted spontaneously within 8 mins, AF was reinduced. AF
persisting for >15 mins was cardioverted electrically. After 8 mins, the AF-CL
shortened to a significantly higher degree in the Dilt group than in the Esmo
group or the Plac group (table). At the same time, the ventricular CL prolonged
significantly in the Dilt group (523±115 ms vs 850±214 ms, P<0.001) and the
Esmo group (508±86 ms vs 571±79 ms, P<0.001). Spontaneous termination
of AF occurred significantly less often in the Dilt group (3/13 pts, 23%) than in
the Esmo group (10/15 pts, 67%, P<0,05) and the Plac group (10/13 pts, 77%,
P<0.01).
Table: Changes in AF-CL (ms)

Dilt	 Esmo 	 Plac

Minute 1 	 183±19 	 169±28	 189±35
Minute 8 	 140±19*	 165±24 	 173±37
P	 0.001	 0.6 	 0.005

*P<0.05 vs Plac

Conclusion: Dilt, but not Esmo, shortens the AF-CL and lowers the probability
of spontaneous conversion of recent-onset AF to sinus rhythm. These suggests
that the use of diltiazem for acute rate control may unwittingly prolong the du-
ration of recent-onset AF.

IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR —
CLINICAL AND TECHNICAL ASPECTS

P3466 Effects of implantable cardioverter-defibrillator
therapy on survival in chronic heart failure patients
awaiting for transplantation

M.T. La Rovere 1 , M. Gnemmi 1 , S. Capomolla 1 , O. Febo 1 , A. Caporotondi 1 ,

M. Ceresa 1 , A. Mortara 2 , F. Cobelli 1 . 1 Fondazione "S.Maugeri", IRCCS,
Cardiology Dept., Montescano, Italy; 2Policlinico di Monza, Cardiology, Monza,
Italy

The impact on survival of ICD therapy has been evaluated in 506 CHF pa-
tients (pts) awaiting heart transplantation (HXT) from 1992 to 2001. Fifty-one
pts (92% male) were implanted because of ventricular fibrillation (VF) (n=34)
or sustained ventricular tachycardia (SVT) (n=17). Age and LVEF were simi-
lar between pts with and without ICD (51±10 vs 53±10 yrs, 24±9 vs 25±6%)
while NYHA class and wedge pressure were significantly lower in ICD patients
(2.5±0.6 vs 2.9±0.7, 17±8 vs 22±9 mmHg, p<0.01). During a mean follow-
up of 18 months (range 0.13-118) 33 ICD patients were appropriately shocked
for fast VF or VF Ten patients (20%) died for heart failure or were urgently
transplanted including 6 who were previously shocked. Death for heart failure
or urgent HXT occurred in 151 no-ICD patients (33%) and sudden presumably
arrhythmic death in 52 (11%). In no-ICD pts those with arrhythmic deaths could
not be identified based on traditional risk factors. Survival curves for total car-
diac mortality are displayed below for: A) ICD patients, B) no-ICD patients, C)
ICD patients censored at the time of the first appropriate shock.
Conclusion: These data suggest that ICD, in a high risk CHF population,
markedly improves both survival and the chance of receiving HXT Risk strati-
fication is needed to select those CHF pts who may benefit most from primary
prevention with ICD.

P3467 Heart rate turbulence in patients with implanted
cardioverter-defibrillators

W. Zareba 1 , A. Erdogan 2 , A. Berkowitsch 2 , J.P. Couderc 1 , J.P. Daubert',
H. Pitschner 2 . t University of Rochester, Cardiology, Rochester, United States
of America; 2Kekhoff Klinik, Bad Neuheim, Germany

Background: Heart rate turbulence, reflecting baroreflex sensitivity, has re-
cently been described as predictor of cardiac events in postinfarction patients.
The aim of this study was to determine prognostic significance of heart rate
turbulence in patients with implantable cardioverter-defibrillators (ICD5).
Methods: In 63 high-risk patients with decreased left ventricular function and
ICD5, a short-term (10-minute) high-resolution ECG recording was performed
after which patients were followed for 25 months on average with cardiac death
as primary endpoint and ICD shock or cardiac death as secondary endpoint.
Heart rate turbulence was evaluated using turbulence slope and turbulence
onset parameters computed in 29 of those patients who presented with at least
on premature beat during 10-minute ECG.
Results: During 25-month follow-up, cardiac death occurred in 9 (31%)
whereas ICD shock or cardiac death occurred in 15 (52%) of 29 patients. The
turbulence slope was significantly smaller in patients with than without cardiac
death (0.049±0.038 vs. 0.116±0.081, respectively; p=0.034), whereas turbu-
lence onset did not differ significantly between two groups. None of heart rate
turbulence parameters was significantly different when comparing patients with
and without secondary endpoints.
HRT and Outcome in ICD Patients

Alive (n=20) 	 Death (n=9) 	 p value

Ts (ms/RR) 	 0.116±0.081 	 0.049±0.038 	 0.034
To (%) 	 -0.003±0.039 	 0.004±0.012 	 0.378

Event-free (n=14)	 Cardiac Death or ICD Shock (n=15)
Ts (ms/RR) 	 0.104±0.072 	 0.090±0.080 	 0.534
To (%) 	 0.004±0.038 	 -0.004±0.029 	 0.896

Values in parentheses are standard deviations

Conclusions: These observations indicate that heart rate turbulence slope is
predictive for cardiac death in ICD patients with left ventricular dysfunction.
However, lack of significant association between heart rate turbulence and sec-
ondary endpoints may suggest that compromised baroreflex sensitivity may in-
dicate increased risk of non-arrhythmic cardiac events.

P3468 Primary prevention of sudden cardiac death following
myocardial infarction: how many patients are
candidates for an implantable
cardioverter-defibrillator?

T. BrOggemann, C. Ehlers, D. Andresen. Vivantes Klinikum Am Urban, Dept.
of Cardiology, Berlin, Germany

Prophylactic implantation of an ICD improves survival in high risk pts. with re-
mote MI. The MADIT trial showed a significant benefit for pts. late after MI
with poor ejection fraction (EF), nonsustained ventricular tachycardia (nsVT)
on Holter ECG and inducible but not drug-suppressible sustained VT. Recently
presented results indicate that pts. with low EF alone (<=30%) late after MI
benefit from a prophylactic ICD. Other primary prevention trials are on its way
also studying high risk pts. early after acute MI. We showed in a previous study
that only a very small group of pts. with remote MI (0.2%) fulfills the strict MADIT
criteria. However, the portion of potential ICD-candidates in unselected groups
of post MI pts according to the proposed criteria is unknown.
Method: We applied various noninvasive criteria as used in the different pri-
mary prevention trials to a consecutive series of 790 post MI pts. <75 years
(males 76%, mean age 59±10 yrs.) from our MI data base. Medical history:
previous MI 17%, diabetes mellitus 19%, arterial hypertension 46%, smoker
57%. Clinical data: anterior MI 45%, transmural MI 80%, thrombolytic therapy
59%, PTCA 39%, ACVB 11%. Risk stratification was performed by EF and
Holter ECG prior to discharge (10±6 days after MI). Risk groups were defined
according to the following criteria: EF<=35% + nonsustained ventricular tachy-
cardia (nsVT) on Holter ECG, EF<=30%, EF<=35% + mean HR>=80/min on
Holter, and nsVT>=150/min on Holier.
Results: Using EF<30 the number of ICD candidates within the post MI pop-
ulation was as high as 18.4% (145/790). Under application of EF<35+HR>80
we found 10% (79/790) ICD candidates. Combining EF<35 with nsVT revealed
a group of 4.4% (35/790). If selection was done by nsVT>150 3.5% (28/790)
fulfilled this criterion.
Conclusion: The results of primary prevention trials in post MI pts. will substan-
tially increase indications for prophylactic ICD5. However, the increase highly
dependends on the criteria used.
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P3469 The use of implantable cardioverter-defibrillators in
patients with hypertrophic and arrhythmogenic right
ventricular cardiomyopathy. A large national database

A. Proclemer 1 , G. Cicuttini 2 , D. Gregori 2 , P.M. Fiorettil. t "S. Maria delta
Misericordia" Hospital, Cardiology, Udine, Italy; 21RCAB Foundation, Udine,
Italy

Background: Non randomized multicenter studies have demonstrated the
usefulness of ICD treatment in particular subgroups of patients with hyper-
trophic cardiomyopathy (HCM) and arrhythmogenic right ventricular cardiomy-
opathy/dysplasia (ARVD). The large application of those studies and the guide-
lines on the ICD use are not well known.
Aim: To assess the implant rate of ICD in patients with well-defined diagnosis
of HCM and ARVD in the 58 million Italian population and to compare the main
epidemiological data and clinical characteristics of the two groups.
Methods: All the data were collocated by EURID forms in the Italian ICD Reg-
istry. The study population included all the patients treated by ICD between
01-07-1997 and 31-12-2000.
Results:

HCM	 ARVD	 p

Estimated Prevalence 1:500 1:1000-10.000 N.S.
N° implants (% on the overall) 156(29%) 127(2.35%) N.S.
Centers (% on the overall) 80 (30.42%) 63 (23.96%) N.S.
Average age 56 48 N.S.
Male 115)74%) 96(76%) N.S.
NYHA Class I-II 123(79%) 109(86%) N.S.
LVEF >50 71(46%) 68(54%) N.S.
Amiodarone 54 (34%) 44 (34%) N.S.
Ventricular Tachycardia 85 (35%) 92 (72%) 0.003
Ventricular Fibrillation 49(32%) 20(15.7%) 0.004
VT and VF 5 (3%) 11 (8%) N.S.
Syncope/Presyncope 82 (53%) 57 (45%) N.S.
Cardiac Arrest 30 (19%) 17 (13%) N.S.
Palpitations/ Other 33 (21%) 48 (38%) 0.017
Prophylactic ICD 10(7%) 5(4%) N.S.

Conclusion: The ICD implant rate in patients with HCM and ARVC appears
still limited in a large single country of European population considering the
prevalence of the two syndrome. About 1/3 of the Italian centers are involved in
this activity. Ventricular fibrillation is the main indication in patients with HCM,
while ventricular tachycardia is more frequent in ARVC. The prophylactic ICD
use concerns less than 10% of cases.

P3470 Incidence of spontaneous atrial and ventricular
tachyarrhythmias in patients with a defibrillator and a
history of atrial tachyarrhythmias

A. Schuchert 1 , C. Wollmann 2 , M.A. Aydin', M. Kuhl 3 , T. Meinertz 1 on behalf
of the VENTAK PRIZM AVT Investigators. t University-Hospital
Hamburg-Eppendorf, Department of Cardiology, Hamburg, Germany;
2 University Hospital Munster, Department of Cardiology, Munster, Germany, ,

3 Guidant, Brussels, Belgium

The aim of the prospective study was to evaluate the incidence of spontaneous
atrial and ventricular tachyarrhythmias in patients with a history of spontaneous
atrial and ventricular tachyarrhythmia. Inclusion criteria were a standard indica-
tion for the implantation of a cardioverter defibrillator (ICD) and at least one
documented spontaneous atrial tachyarrhythmia within the last year.
Methods: Patients received the dual-chamber ICD VENTAK PRIZM AVT
(Guidant). The device has new algorithms that differentiate atrial flutter from
atrial fibrillation, have separate therapy options for the treatment of atrial flutter
and atrial fibrillation (Antitachycardia Pacing (ATP) and/or shock therapy), and
have diagnostic functions that allow a selective storage of spontaneous atrial
and ventricular tachyarrhythmias (16 min with intracardiac electrograms and
annotated event markers).
Results: The study included 84 patients in 22 European and one Canadian
center (64 ± 13 years, male n = 62, coronary artery disease n = 49, LVEF
45 ± 15%). Paroxysmal atrial tachyarrhythmias in combination with monomor-
phic ventricular tachycardia had 56 patients, paroxysmal atrial tachyarrhyth-
mias and ventricular fibrillation 21 patients and 7 devices were implanted for
paroxysmal atrial tachyarrhythmias only. Follow-ups were at predischarge, 1,3
and 6 months after implantation. During a cumulative implanted duration of 503
months the device documented 5717 spontaneous atrial episodes in 58 (69%)
patients and 2630 spontaneous ventricular episodes in 45 (53%) patients. Both
atrial and ventricular spontaneous episodes during a mean follow-up duration
of 2.1 months had 32 (38%) patients. The spontaneous atrial tachyarrhythmias
were successfully terminated by ATP in 1602 episodes and by shock therapy in
44 episodes. The remaining episodes terminated spontaneously. Of the spon-
taneous ventricular episodes, 305 were successfully terminated by ATP and
201 by shock therapy. The remaining episodes terminated spontaneously.
Conclusions: Patients who receive an implantable defibrillator and with a his-
tory of atrial tachyarrhythmias have a high incidence of spontaneously atrial

tachyarrhythmias after device implantation. These patients are also at high
risk of suffering from ventricular arrhythmias (38%). Spontaneous atrial tach-
yarrhythmias can be successfully diagnosed and treated with ICD's that offer
options to selectively detect and treat atrial tacharrhythmias.

P3471 Comparison between automatic nocturnal and
manual shocks in patients with drug refractory atrial
fibrillation treated with a dual defibrillator

A. Quesada 1 , R. Ricci 2 , M. Disertori 2 , S. Campos 1 , A. Capucci 2 ,

F. Atienza 1 , A. Raviele 2 , M. Santini 2 . 1 H. General Universitario de Valencia,
Cardiology, Valencia, Spain; 2H. San Filippo Neri, Rome, Italy

Background: The Medtronic 7250 is an implantable atrial (dual) defibrillator
(ICD) with multiple programmable therapies options. Ventricular therapies back
up allows programming the atrial shocks in an automatic fashion. The differ-
ences of this automatic strategy with manual one are unknown.
Aim: The aim of the study has been to evaluate whether there are long term dif-
ferences with automatic or manual shocks in the atrial fibrillation (AF) temporal
course and clinical status of ptes with dual ICD for refractory AF.
Methods: 40 Pts (28 M, mean age 65±10)with symptomatic, drug refractory
AF (60% persistent, 40% paroxismal) received a Medtronic 7250 ICD. Prevent-
ing and antitachycardia pacing therapies were activated. 14 (35%, group A)
pts accepted automatic shock therapy, programmed as 1 single, over night,
maximal energy (27 J) shock by episode. In the other 26 ptes (65%, group
B)device shocks were delivered by a physician in the hospital. AF burden (AF
hours by week), number of episodes, efficacy, ERAF, tolerability, symptoms and
QoL data has been evaluated to study the impact of the automatic shocks. All
patients completed 1 year of follow-up.
Results: In both groups, dual ICD decreased AF burden, number and duration
episodes. However during some periods significant differences in AF burden
were found due to longer duration of AF episodes in group B.Tolerability of au-
tomatic shocks was high with only one patient needing a temporal interruption,
and was related to the success of the therapy and mainly with the rate of the
shocks
Conclusion: Automatic shocks seem reduced more effectively AF burden dur-
ing burden.Tolerance is good when they are delivered as only 1 shock during
nightime.

P3472 Do implantable cardioverter-defibrillator patients
really live longer? A reassessment after 10 years

C. Wollmann 1 , J. Kobel, I. Berner 2 , R. Gradaus 2 , G. Breithardt 2 , D. Bocker 2 .
1 Universitatsklinikum, Medizinische Klinik and Poliklinik C, Monster, Germany;
2 Universitatsklinikum Munster, Medizinische Klinik and Poliklinik C, Munster,
Germany

Background: In 1993, we published the results of 107 patients (pts.) treated
with an ICD in combination with endocardial defibrillation leads (Bocker et al,
JACC 1993). The purpose of this study was to investigate the long-term follow-
up (FU) of these patients.
Patients and Methods: The follow-up of 107 pts. (86% male; 68% CAD, 17%
DCM; EF 40%±15; VF 29%, sustained VT 50%, VT and VF 18%), implanted
between October 1989 and March 1992, was studied 10 years after ICD im-
plantation (November 2001).
Results: After a follow-up of about 10 years, 54 pts. (50%) out of the 107 are
still alive. 4 pts. (3,74%) underwent heart transplantation (mean 61,1 months
after first ICD implantation), of whom 3 are still alive.
Death occurred after a mean of 56 months (median 54± 36). Cause of death
was sudden in 6 pts. (9% of all deaths) after 62±35 months and progressive
pump failure in 28 pts. (53%) after 53±34 months. Thirteen pts. (25%) died
from a non cardiac cause. The cause of death remained unknown in 2. Three
pts. died within 30 days after first ICD implantation, 2 of them after failed im-
plantation of an endocardial lead system.
Thirty-four pts. (33%) had VF or fast VT >240 bpm, 84 pts. (81%) sustained
VT. However, 19% of the pts. had neither VF nor VT-episodes. Inappropriate
ICD therapies occurred in 34 pts. (33%), the majority of which were caused by
atrial fibrillation with fast AV-conduction.
Lead-related problems requiring repeated surgery were a common finding, oc-
curring once in 50% of the patients and more than once in 10%. The majority
of the lead problems included the Pacing/sensing part of the lead, followed by
insulation problems and infections. The high-voltage circuit was included only
in a minority of the patients. Only 2 pts. had a dysfunction of the ICD itself.
Conclusions: ICD treatment reduces the sudden death rate even during long-
term follow-up to .5%/year and, thus, improves the prognosis of the treated
patients. Progression of pump failure is the leading cause of death in this pa-
tient cohort. The incidence of lead dysfunction requiring repeated surgery is
high while dysfunctions of the device itself are a rare finding.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Implantable cardioverter-defibrillator — Clinical and technical aspects 	 665

P3473 Syncope in implantable cardioverter -defibrillator
pacemaker dependent patients

D. Cavaco 1 , P. Adragao 1 , C. Aguiar 1 , J. Neves 2 , M. Abecasis 2 , F. Morgado 1 ,

D. Bonhorst 1 , R. Seabra-comes 1 . 1 Hospital Santa Cruz, Department of
Cardiology, Carnaxide, Portugal; 2Hospital de Santa Cruz, Department of
Cardiothoracic Surgery, Carnaxide, Portugal

Background: With the current Automatic Gain Control (AGC) implantable car-
dioversor defibrillators (ICDs), maximum sensitivity is programmed to guaran-
tee ventricular fibrillation detection. Ventricular oversensing may allow inap-
propriate tachyarrhythmia detections and therapy and pacing inhibition. The
incidence of ventricular oversensing is unknown. Its consequences in pace-
maker dependent patients are dangerous. Objectives: To evaluate ventricular
oversensing frequency in pacemaker dependent patients, with AGC ICD5 im-
planted. Population: We studied 8 ICD pacemaker dependent patients (P),
(4.8% of all AGC ICDs implanted in our department). Six P had a dual cham-
ber ICD (3 with ventricular resynchronisation) and 2 P single chamber ICD5.
Results: Four P suffered (at least 1) syncope in follow up, and one died sud-
denly, corresponding to 63% of P with serious complications. The device inter-
rogation in these patients showed: oversensing episodes (false detection of VF)
followed by pacing inhibition and shock - 3 P; absence of arrhythmia detection -
2 P. The P that died (dual chamber ICD with resynchronisation) was among the
latter (the autopsy excluded lead dislodgment and was not conclusive as to the
cause of death) Conclusions: Oversensing in this population seems frequent
and may constitute a high potential risk. Precautions should be taken as to the
choice of the device in pacemaker-dependent patients. Better sensing systems,
eventually with tachy and brady independent sensing may pssibly contribute to
solve these problems.

P3474 Reliability and clinical benefits of a new subthreshold
non-invasive shock lead integrity test

A. Schuchert 1 , J. Winter 2 , T. Meinertz 1 on behalf of the Reliance
Investigators. t Univ. Hospital Hamburg-Eppendorf, Dept. of Cardiology,
Hamburg; 2Heinrich Heine Univ., Dept. of Cardiovascular Surgery, Dusseldorf,
Germany

The integrity of the defibrillation lead is crucial for the proper function of
implanted cardioverter/defibrillators. Serial measurements of the shock lead
impedance are the most reliable non-invasive method to verify the integrity. The
current approach is to deliver an at least 1 J shock. As this is painful for the pa-
tient, deep sedation is mandatory. The aim of the prospective study was to com-
pare a new subthreshold measurement for shock lead impedance with the stan-
dard measurement. Methods: The study included 123 patients (60±13 years,
82% male, 71% coronary artery disease, ejection fraction 38±16%) who re-
ceived in 25 European centers either a Prizm DR (n=73) or VR (n=50, Guidant,
St. Paul, MN, USA) defibrillator. The defibrillator was connected to the single
coil (models 0127/0128; n = 39) or dual coil (models 0147/0148; n = 84) En-
dotak Reliance defibrillation lead. The defibrillator delivers for the shock lead
integrity test a <1 mJ subthreshold pulse through the single coil or dual coil
lead and the defibrillator housing (can). The current density of the test pulse is
1/100th of a pacing pulse. Non-invasive shock lead impedance was measured
for the defibrillation vectors from the distal coil to the proximal coil and can as
well as from the distal coil to the can. The standard measurement for shock
lead impedance was with a 17J shock. Results: The shock lead impedance for
the vector from the distal coil to the proximal coil and the can was 42 ± 5 ohms
(95% confidence interval (Cl): 41 - 44 ohms) with the lead integrity test and and
41 ± 4 ohms (±95% Cl: 39-43 ohms) with a high-energy shock (p = 0.13).The
shock lead impedance for the vector from the distal coil to the can was 63 ± 7
ohms (±95% Cl: 60 - 66) with the lead integrity test and 60 ± 8 ohms (±95%
CI: 56 - 64 ohms) with a high-energy shock (p = 0.44). The vector from the dis-
tal coil to the can had a significant higher shock lead impedance than from the
distal coil to the proximal coil and the can (p=0.001). Conclusions: The new
subthreshold shock lead integrity test measured a shock lead impedance sim-
ilar to the standard measurement with the delivery of the high-energy shock.
This non-invasive test is a useful diagnostic method as it allows serial mea-
surements of the shock lead impedance during follow-up without the need for
sedation.

P3475 Chronic values of shocking lead impedance
compared to impedances at implant — Results of the
LIT study

C.Unterberg-Buchwald 1 , S. Stiller 2 , L. Binner 2 , D. Pfeiffer 3 , D. Stockman 4 ,

D.Schmitz 5 , U. Appl 6 , G. Grossmann 2 on behalf of Investigators of the lead
integrity test study. t Univ. Hospital, Goettingen, Germany; 2 Univ. Hospital,
Ulm, Germany; 3 Univ. Hospital, Leipzig, Germany; 4A.Z. Middelheim,
Antwerp, Belgium; 5St. Johannes Hospital, Dortmund, Germany; 6Guidant,
Diegem, Belgium

Background: To test the integrity of the shocking lead a shock must be deliv-
ered. Low energy sub threshold test shocks allow to evaluate the shock lead

integrity, without being painful to the patient. In the present study we evaluated
the Lead Integrity Test (LIT) in VENTAK PRIZM I and II ICD5 (Guidant, St. Paul,
MN, USA) at implant and during follow-up.
Method: 132 Patients (81,1% male, mean age 61.1 ± 13.8 years, LVEF 43.6
± 16.1%) with an ICD indication were included in the study. 113 completed all
procedures. At implant the LIT was compared against low energy test shocks.
At predischarge (PHD) and after 3 months the lead impedance was evaluated
again using the LIT.
Results: LIT delivers significant lower values than the low energy shock at
implant (see table). The acute lead impedance measured at PHD is signifi-
cantly lower than the impedance measured at implant (p < 0.0001). The chronic
impedances are not significantly higher than the impedances at implant.
Impedance values

Implantation 	 Predischarge 	 3-months - Follow-up

1.1 J ICD - shock	 54.1 ± 13.7 Ohm
LIT	 50.0 ± 12.3 Ohm 	 46.1 ± 9.9 Ohm 	 51.2 ± 11.7 Ohm

p < 0.009

Values as mean ± standard deviation

The median difference between the impedance at implant and the chronic
impedance value is 3.8 Ohm (see picture).

Difference from implant value at 3 months follow-up.

Conclusion: The lead integrity test is a useful and reliable tool to verify the
proper function of the defibrillation lead and improves patient comfort and tol-
erance.

P3476 Complete device removal together with
reimplantation of a new device is the optimum
management of infected pacemaker and implantable
cardioverter-defibrillator leads

T. Paddert, F. Padder 2 , B. Kantharia 1 , G. Panjrath 3 , A. Ivanov 1 ,

M. Albatani 1 , S. Ahmad 3 , S. Kutalek 1 . 1 Hahnemann University Hospital,
Cardiac Electyrophysiology, Philadelphia, United States of America; 2mcp
hahnemann university hospital, cardiology, philadelphia, United States of
America; 3Hahnemann University Hospital, Nuclear Cardiology, Philadelphia,
United States of America

Background: Pacemaker and ICD infection is a life-threatening situation. The
incidence of infection in these devices ranges from 1.3-12.6%. However opti-
mum management of these infected devices is yet to be defined. Taylor et al,
Trinkle et al and Lee et al have emphasized the conservative treatment of in-
fection without total device removal. Our approach has been total removal of
the infected device with reimplantation of new device after proper antimicrobial
therapy. V'
Objective: To come up with a standard protocol for the management of infected
pacemaker and defibrillator leads.
Method and Results: between 9991-2001,180 consecutive patients with 320
leads satisfied the criteria of device related infection and underwent device ex-
plantation. Infection was defined as presence of warmth, erythema, swelling,
edema and pain along with positive culture from blood, device, device pocket,
or lead.145 patients had pacemaker and 35 patients had ICD's. The study in-
cluded 130 male and 50 female patients. The mean age of the patients was
66±15 years (range 20-92 years.). Early infection (<6 months) was found in
31% patients and late infection (>6 months) was observed in 69% patients.
The mean implant duration was 52 months (range 2- 264 months). Infection
was found to be local in 56% patients, systemic in 21% patients, erosion in
18% and vegetation in 9% patients. Infection was caused by Staphylococcus
in 82%, Enterobacter 5%, Pseudomonas 5%, Streptococcus 5% and 1% each
by Candida, Citrobacter, Corynebacterium, and Propionibacterium. Complete
device removal was achieved in 171 (95%) patients. 150 (84%) patients had
reimplantation of the new device at the same center after antimicrobial ther-
apy. During follow up of 36 months only two (1 %)patients had reinfection of the
reimplanted device. The overall complication rater was 4%.
Conclusion: Complete extraction of the infected device followed by an antimi-
crobial therapy of choice is a safe and effective way of management of these
device related infected devices. Reimplantation of the new device could be
done after two consecutive r negative cultures and negative TEE. Although
our study was non-randomized it provides substantial insight into successful
management of infected device in a large population.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



666	 Implantable cardioverter-defibrillator — Clinical and technical aspects

P3477 Non -invasive optimization of the atrioventricular
delay in patients under biventricular pacing

T. Deneke, S. von Dryander, P.H. Grewe, T. Lawo, T. Fadgyas, C. Muller,
B. Calcum, B. Lemke. Bergmannsheil Bochum, Department of Cardiology,
Bochum, Germany

Biventricular (BiV) pacing has evolved as a promising add on therapeutic tool in
patients with chronic heart failure. In addition to systolic improvement diastolic
resynchronisation may be achieved by optimizing the atrioventricular timing.
Methods: 16 patients (ejection fraction 29±6%, end diastolic left ventricu-
lar diameter 65±5mm) received a BiV implantable cardioverter defibrillator
(Medtronic InSyncTM). Doppler echocardiographic evaluation of diastolic and
systolic flow durations were performed for different atrioventricular (AV) delays
(30ms to 150ms) and different stimulation sites (left ventricular (LV), right ven-
tricular (RV) and BiV). The optimal atrioventricular delay for each stimulation
site was calculated using the Ritter-Lemke formula.
Results: QRS duration narrowed during BiV pacing from 208±37ms to
169±16ms. The mean optimal AV delay was calculated to be 11 7±36ms (60 to
180ms) for BiV, 102±30ms (65 to 150ms) for LV and 75±35ms (50 to 125ms)
for RV pacing with wide interindividual differences. Optimized BiV pacing pro-
duced the shortest pre-ejection intervals (PEP) (150±44ms) and longest ejec-
tion duration (EP) (269±35ms) as parameters of improved systolic inter- and
intraventricular contractile synchrony compared to LV (PEP 169±35ms, EP
262±35ms) or RV (PEP 182±28ms, EP 256±46ms) pacing. Diastolic right
and left cardiac filling times were longest during BiV pacing. Compared to the
mean of the non-optimal AV delays diastolic optimization improved preejection
and ejection intervals and prolonged diastolic filling duration independent to the
stimulation site.
Conclusions: Individual programming of BiV pacing devices for optimizing
hemodynamic benefit is needed because of widely differing electro-mechanical
delays. Optimization not only improves diastolic ventricular filling but also in-
creases systolic functional parameters. Compared to monoventricular pacing
BiV stimulation increases mean EP (+1% versus LV and +3% versus RV pac-
ing) and shortens PEP (-13% versus LV and -22% versus RV). BiV stimulation
prolongs mean diastolic left cardiac filling compared to LV (+12%) or RV (+9%)
pacing.

P3478 A rhythm discrimination algorithm based on
rate-branch and morphology discrimination in dual
chamber cardioverter-defibrillators

G. Boriani 1 , M. Biffi 1 , A. Dall'Acqua 2 , P. Silvestri 2 , C. Martignani 1 ,

L. Frabefti 1, R. Zannoli 1 , A. Branzi 1 . t Inst of Cardiology, Bologna, Italy; 2St.
Jude Medical Italy, CRMD, Milan, Italy

Morphology Discrimination (MD) is a discriminator based on QRS morphol-
ogy analysis implemented in St. Jude Medical dual-chamber implantable car-
dioverter defibrillators (ICD). In these devices detected events are firstly classi-
fied according to atrial (A) and ventricular (V) median rates (Rate Branch); then
a series of discriminators,i.e. MD and Stability if V rate <A rate or MD and Sud-
den Onset if V rate = A rate, analyse the rhythm according to definite criteria
and to different diagnostic logic for ventricular tachycardia (VT) diagnosis (i.e.
requiring "any" or "all" the specific discriminators indicating VT, respectively).
All rhythms are classified as VT if V rate > A rate.
The accuracy of Photon DR diagnostic algorithm was evaluated on 645 detec-
tions occurred in 25 patients during a follow-up of 15±4 months.
All the detected events (645 overall) were reviewed and classified as: 79 atrial
fibrillation (AF) episodes, 53 atrial tachycardias, 62 atrial flutter, 203 sinus
tachycardias, 234 VTs and 14 ventricular fibrillation episodes.
Overall, specificity on 397 supraventricular arrhythmias (SVT) was 73.5%
(292/397) with the diagnostic logic "any" and 90.9% (361/397) with the diagnos-
tic logic "all". Sensitivity on VT episodes was 100% and 98.7% (231/234) with
"any" and "all", respectively. In detail, with the diagnostic logic "any", specificity
was 88.6% for AF, 0% for atrial tachycardia, 40.3% for atrial flutter and. 97.0%
for sinus tachycardia. With the diagnostic logic "all" specificity was 92.4% for
AF, 54.7% for atrial tachycardia, 93.5% for atrial flutter and 99.0% for sinus
tachycardia.
The use of Morphology Discrimination was crucial for improving the speci-
ficity of Rate Branch algorithm. (without this discriminator the highest specificity
achievable overall was 74.6%).
In conclusion, implementation of Morphology Discrimination in an ICD with
atrial and ventricular sensing, in combination with a Rate-Branch classifica-
tion system, allows attainment of a very high specificity in discriminating de-
tected events, with maintenance of 98.7-100% of sensitivity for ventricular
tachyarrhythmias. With this algorithm the advantage in rhythm discrimination
is strictly dependant on use of Morphology Discrimination algorithm, since a
marked increase in specificity results from addition of this discriminator to the
conventional discriminators (i.e. Sudden Onset and Stability). The net increase
in specificity is particularly relevant in discrimination of regular supraventricular
tachyarrhythmias (i.e. atrial flutter, atrial tachycardias).

P3479 Low incidence of inappropiate shocks in a dual
chamber cardioverter defibrillator: an analysis of a
cohort of 197 patients

R. Schimpf 1 , N. Sadoul 2 , C. Henry 3 , C. Wolpert 4 , B. Luderitzt. t Universityof
Bonn, Dept. of Cardiology, Bonn, Germany; 2Hopital Brabois, Department of
Cardiology, Nancy, France; 3Ela Medical, Le Plessis-Robinson, France;
4 University of Mannheim, Department of Medicine, Mannheim, Germany

One of the most frequent reasons for inappropiate shocks in ICD recipients is
atrial fibrillation (AF). Therefore the aim of this study was to assess the number
and causes of inappropiate shocks in dual-chamber ICD patients. Special at-
tention was paid on all atrial fibrillation episodes and the effect of programming
a slow VT-zone.
Methods: A cohort of 197 patients (pts) and their episodes were reviewed (177
males, 64 ± 10 years, left ventricular ejection fraction = 39 ± 16%) implanted
with a dual chamber ICD (Defender IV, Alto DR, Ela Medical, France). Fifty-one
pts had a previous history of an atrial arrhythmia. All devices were programmed
with 2 VT zones starting at 100 bpm and a VF zone. Shock therapy in the slow
VT zone was left to the investigator's judgement. All pts had PARAD or PARAD+
detection algorithm programmed. All documented episodes were retrieved from
the memory of the device at each follow-up. The investigator and a group of
experts when equivocal reconfirmed whether therapy delivery was adequate
or inadequate. Results: During a mean follow-up of 5.6 months, 93/197 pts
experienced 434 treated episodes. Among those, 95 episodes were treated
by shock in 45 pts. Of the 95 episodes 83 were clinical VT of VF in 38 pts.
In 9 pts, 12 episodes were inappropriately treated: 6 episodes of ventricular
artifacts (5 pts, 3 with lead problemns, 2 with external interference), 2 episodes
of T wave oversensing (1 pts) and 2 AF episodes inappropiately classified as
VT (2 pts). Among the 233 AF episodes (25 pts) that were not associated with
shocks, 25 (8 pts) triggered ATP therapy without deleterious effect. Therapy
was appropiately withhold in 208 (88%) of AF episodes.
Clinical Implication: 1. Only 1% of all ICD-recipients and 4% of all shock treat-
ments were caused by misdiagnosis of atrial fibrillation. 2. Inappropiate shocks
were mainly related to ventricular lead problems.

P3480 Assessment of defibrillation via the middle cardiac
vein in pigs

J. Paisey, P. Roberts, S. Allen, J. Morgan. SUHT, Cardiothoracic,
Southampton, United Kingdom

Background: Conventional electrodes placed in middle cardiac vein (MCV)
have previously been shown to reduce the defibrillation threshold (DFT) com-
pared to standard electrode configurations in pigs. We have further evaluated
DFT reduction in the same setting but using custom built bi-filament defibrilla-
tion electrodes {ELA Recherche, Paris, Fr) (placed in MCV) with novel design
features intended to optimise energy delivery and defibrillation efficacy.
Methods and Results: In 9 pigs (61.3±4.3 kg) defibrillation electrodes were
deployed under fluoroscopic control, into right and left branches of MCV. VF
was induced (4sec bursts 50Hz AC). 2 animals could not be resuscitated from
VF by external shocks after failed internal defibrillation and were excluded from
analysis. In 1 MCV anatomy was unsuitable for electrode deployment (venous
anatomy defined by contrast injection). A customised guide catheter selectively
cannulated venous radicles for defibrillation electrode placement. The DFT5 of
the following configurations were evaluated using a binary search method:

DFT by configuration

Configuration RV to Can RV to SVC+Can RV+MCV to Can

DFT (Joules) 	 22.8±7.3	 21.9±7.6 	 13.1±5.1
p<0.05 RV to can vs RV + MCV to can

Conclusion: The addition of a bifilament electrode in separate branches of
MCV reduces DFT by 43% compared to conventional configurations. Optimi-
sation of electrode design may further reduce defibrillation requirements.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



Implantable cardioverter-defibrillator - Clinical and technical aspects /Atrial flutter - Ablation	 667

P3481 14-20% of patients with an implantable
cardioverter-defibrillator indication may benefit from
resynchronisation therapy

S G. Molhoek 1 , J J. Bax 2 , L. van Erven 2 , E E. van der Wall 2 , M J. Schalij 2 _
'Leiden University Medical Center, Cardiology, Leiden, Netherlands; 2Leiden
University Medical Center, Cardiology, Leiden, Netherlands

Treatment of congestive heart failure (CHF) aims for symptomatic relief and
reduction of mortality. An implantable cardioverter defibrillator (ICD) prevents
sudden death in patients at high risk, whereas recent data suggest that biven-
tricular (BV) pacing in patients with CHF may improve functional status. The
combination of these 2 treatments may be synergistic. It is unknown however,
what percentage of patients with an ICD indication are potential candidates for
BV pacing.
Accordingly, we retrospectively analyzed all patients who received an ICD, for
eligibility of BV pacing. Based on the available literature, established criteria for
BV pacing included NYHA class III or IV (> 6 months), dilated cardiomyopathy
of any origin and a QRS duration >120 ms. Patients in NYHA class II with
a left ventricular ejection fraction (LVEF) <30% and QRS >120 ms were also
considered eligible. The incidence of potential exclusion criteria, including atrial
fibrillation (AF), RBBB and PR interval <150 ms, was also assessed.
Results: 195 consecutive patients received an ICD from June 1996 till July
1999 at our hospital. There were 159 men and 36 women, with a mean age
of 59 ± 13 years. Underlying cardiac disease was ischemic (66%), idiopathic
dilated cardiomyopathy (CM) (13%), primary CM (8%) and miscellaneous in
13% of the patients. Indications for ICD implantation were out hospital cardiac
arrest (52%), ventricular tachyarrhythmia (46%) and preventive (2%). In the 195
patients the mean LVEF was 36 ± 17.
The incidence of severe CHF (NYHA class III/IV) was 19% (37 patients); 32
(16%) patients were in NYHA class II with an LVEF <30%. Of these 69 pa-
tients, 39 had a QRS duration >120 ms (18 LBBB, 9 RBBB, 12 intraventricular
conduction delay). Thus, a total of 39 (20%) patients were eligible for BV pacing
in addition to an ICD. When patients either in chronic AF or with RBBB were
excluded, this number was reduced to 27 (14%). None of the patients had a
PR interval <150 ms (mean 196 ± 31 ms, range 160-260).
In conclusion, 14-20% of patients with an ICD indication may also benefit from
BV pacing. Screening for eligibility of BV pacing should be considered in pa-
tients with CHF scheduled for ICD implantation.

ATRIAL FLUTTER — ABLATION

P3482 Catheter ablation of the right atrial cavo-tricuspid
isthmus in patients with paroxysmal atrial fibrillation

C. Mewis, L. KOffner, H.R. Neuberger, K. Kettering, R.F. Bosch, L. Seipel,
V. KQhlkamp. Medizinische Klinik Ill, Cardiology Dept., Tubingen, Germany

Patients with paroxysmal atrial fibrillation (pAF), who develop atrial flutter dur-
ing treatment with class IC drugs, benefit from a cavo-tricuspid ablation of the
isthmus. It is unknown whether patients with AF may also benefit from this
procedure independently of the occurrence of drug related atrial flutter. There-
fore we included in this study highly symptomatic patients with pAF. At least
one month prior to the ablation patients underwent twice Holter-monitorings
and event recordings. All patients were instructed to record their arrhythmia
episodes. The documentation of atrial flutter led to the exclusion of the patients.
After the ablation all recordings were repeated the subsequent 6 months. If the
patient took any antiarrhythmic drug before the procedure, the drug was con-
tinued the whole follow-up period.
Results: 25 patients with pAF were included into the study (age: 55±9 years),
4 patients suffered from structural heart disease (EF 55 ± 8%). None of the
patients had dilated atria in the echocardiography. In all patients the isthmus
ablation was successfully performed. During the follow-up of 6±3 months 12/25
patients reported to feel an significant improvement of arrhythmia symptoms.
They reported less frequent and less severe episodes of AF Patients benefit-
ted most from ablation if the episodes of AF prior to the intervention occurred
with a heart rate > 100 b/min. ECG pattern such like polymorphic (flutter-like)
p-waves during AF were not predictive for the patient outcome. Conclusion: Al-
most 50% of the patients with pAF benefit from a cavo-tricuspid isthmus abla-
tion. Macroreentry circuits around the tricuspid annulus seem to play an impor-
tant role in sustaining AF. Thus a minimal linear lesion within the cavo-tricuspid
annulus might be an alternative less aggressive symptomatic approach in pa-
tients with pAF than multiple linear lesions or focal ablation procedures.

P3483 Impact of first-line radiofrequency ablation in patients
with atrial flutter on the risk of subsequent atrial
fibrillation

A. Da Costa, N. Zarquane, C. Romeyer, B. Samuel, A. Khiel, E. Faure,
A. Cerisier, K. Isaaz. CHU, Service De Cardiologie, Saint Etienne, France

Background: Radiofrequency ablation (RFA) of Atrial Flutter (AFlu) has been
effective for short and intermediate term arrhythmia control. However, it is un-
known if first-line RFA will alter the intermediate-term risk of developing atrial
fibrillation (AFib). Objectives. The aim of this study was to evaluate the long
term risk of subsequent AFib after RFA in two groups of pts with lone AFlu,
Group I: first-line RFA therapy and Group II: RFA after at least one drug ther-
apy failure. Lone AFIu excluded prior evidence of AFib. Methods. During 24
months, 161 consecutive patients (66±12 years; 29 females) with counterclock-
wise A Flu were considered eligible, 92 pts in Gpl (68±12 years) and 69 pts
in Gpll (65±11 years). RF-ablation with an 8-mm-tip catheter was performed
by the same operator and the end-point was to obtain a bi-directional block.
Results: The mean follow-up for the entire population was 15±9 months and
cumulative risk of AFib was analyzed by use of the Kaplan-Meier method and
by the log-rank test. Clinical presentation, electrophysiologic data, results of
RF ablation and follow-up were as following in the two groups (*p<. 05): flutter
duration since-onset (1.9±3 vs 28±31 months; p<.0001), structural heart dis-
ease (40 vs 40.5%; ns), left ventricular ejection fraction (58±12 vs 61±10%;
ns), left atrial size (43±7 vs 41±6mm; ns), cavo-tricuspid isthmus dimension
(40t10 vs 37±11 mm; ns), bi-directional block (98.9 vs 94.2%; ns), RF ap-
plication (12.4±.12 vs 12.1±12 minutes; ns), AFL recurrence (4.3 vs 7.2%;
ns), discharge with antiarrhythmic agents (10/92 vs 14/69; p=.4), mean follow-
up (14±8 vs 16±9 months; ns), atrial fibrillation occurrence (6.5% vs 11.5%;
p=.4). No complication were noted in the two groups. Conclusions. This study
suggests that first-line therapy of AFIu with RF ablation does not alter the
intermediate-term risk of subsequent AFib.

P3484 Safety of the complete line between the tricuspid ring
and the inferior vein cava during the ablation of the
cavotricuspid isthmus

J.G. Rebollo 1 , A. Madrid 1 , G. Pena 1 , M.G. Bueno 1 , I. Mann 1 , P. Cabeza ,
J. Peng 1 , C. Moro 2 . 1 Ramon y Cajal, Arrhythmia, Madrid, Spain; 2Alcala
University, Medicine, Alcala, Spain

Complete linear atrial ablation is necessary to achieve successful ablation of
atrial flutter. Experimental studies have shown that deeper and wider lesions
can be safely performed using 8 mm or irrigated-tip catheters. However, the
lesions created by these catheters may be more than 10 mm in diameter and
depth. The potential advantages of these catheters would include a quicker
ablation, with a higher success rate. However, the potential damage to the tri-
cuspid valve or inferior vena cava has not been evaluated.
Twenty-seven pigs (weighing between 26 and 52 Kg) were ablated. Standard
RF ablation was performed with a steerable 4-mm tip, 7 Fr catheter, Marinr,
(Medtronic Inc., Minneapolis, USA). The RF Generator was Atakr II, Medtronic.
The application was carried out in a temperature-controlled mode, targeting
70°C. The Irrigated tip catheter was a Chilli (Cardiac Pathways). We used 50
watts, temperature-controlled mode, 50°C. The 8 mm Catheter was a Conduc-
ter from Medtronic, the power used was 100W. The three types of ablation were
chosen randomly. After 1 week, thp-animals were slaughtered. A total of 187
radiofrequency applications were'made in 26 animals, using the three different
catheters (10 Irrigated, 8 standard, 8 catheters 8 mm).
The size of the lesion was greater with the irrigated tip catheters and the 8 mm
than with standard. The line of anatomic isthmus block was documented. Com-
pletely transmural lines were found in 14 animals. The lesion appeared as a dis-
coloured greyish red oval area, sharply demarcated from the adjacent healthy
endocardium. In 7 animals (1 Irrigated, 4 with 8-mm catheters, 2 standard), the
lesions extended to the right ventricle and the tricuspid valve. The tricuspide
valve was severely damaged in 2 pigs and with mild lesions in 5. The animals
with tricuspid lesions had a higher maximal power (59± 27 Watts versus 51 ±
24 watts) and temperature (63± 4°C versus 55± 11 °C), p < 0.001. The Low
Energy Measurement (LEM), was also higher (0.55±0.24 versus 0.35±0.29, p
0.001), indicating a greater pressure contact of the catheter.
Conclusions: The tricuspid valve may be severely affected by the applica-
tion of radiofrequency during the ablation of atrial flutter. This fact was particu-
larly documented after using high energy (100 Watts) with 8-mm catheter (50%
cases), but can be produced after using usual energy with standard catheter
(20% cases). In order to avoid this damage, it is neccessary to avoid applica-
tions inside the right ventricle.
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P3485 Anatomic evaluation of inferior vena cava-tricuspid
isthmus: correlation between angiography and
transthoracic echocardiograpy

A. Da Costa, E. Faure, C. Romeyer, B. Samuel, A. Khiel, A. Cerisier, K. Isaaz.
CHU, Service De Cardiologie, Saint Etienne, France

Background: In patients with common atrail flutter, bidirectional conduction
block across the sub.eustachian isthmus (SEI) often requires excessive ra-
diofrequency applications due to the length of this region. Gaining information
about SEI length can guide the ablation approach (catheter choice). Anatomic
evaluation is generally performed by right atrial angiography (RAA), however
this technique is invasive, expensive, time consuming, and special equipment
is required with contrast injection. We hypothesized that transthoracic echo-
cardiography (TTE) may constitute an alternative to RAA. Objectives. The aim
of this study was to assess the value of TTE in comparison with RAA, the
gold standard. Methods. This study prospectively included 41 consecutive pts
(65±13 years; 4 women) presenting a common atrial flutter and referred for
ablation over 4 months period. The SEI length was measured as the distance
from the lateral margin of the tricuspid annulus to the inferior vena cava origin
in the subxiphoid view. RAA was performed in right anterior oblique view (25°)
and the SEI was measured between the inferior vena cava and the lower hinge
point of the tricuspid valve. Results. TTE was feasible in 39/41 pts (95.3%). SEI
length correlation coeffitients between the two methods were 0.89 (p<.0001).

Correlation graph.

Conclusions: This study demonstrates that non invasive measurement of SEI
length by TEE is feasible and highly correlated with the angiographic approach.
TTE can be used to assess SEI length before ablation of atrial flutter gaining
information about catheter ablation choice.

P3486 A non-fluoroscopic real-time 3D-navigation system
allows easy and safe treatment of typical atrial flutter

M. Niehaus, T. Nasilowski, M. de Sousa, T. Korte, J. Tebbenjohanns. Hannover
Medical School, Dept. of Cardiology And Angiology, Hannover, Germany

The ablation of the cavotricuspid isthmus using radiofrequency (RF) is a well
established procedure for treatment of isthmus dependent typical atrial flut-
ter. Nevertheless, fluoroscopy times are high and recurrence rate remains sig-
nificant. The new non-fluoroscopic intracardiac navigation system (LocaLisa3,
Medtronic) allows for the first time a real-time localization of up to 4 additional
catheters without fluoroscopy. Furthermore this navigation system allows exact
marking of the ablation position and online controlling of the catheter's position
even during RF application. This enables the physician to induce an accurate
and continous lesion.
Methods: Twenty-two consecutive patients with typical atrial flutter scheduled
for isthmus blockade were included. 11 patients were treated conventionally
(point-by-point lesions in the septal isthmus, Marinr-4mm,70°,70W), 11 patients
were ablated with the same method combined with the LocaLisa (LL)-system.
Results: The fluoroscopy time of the LL-group (8.8±4.42) min was significantly
reduced compared with the control group (18,3±12 min, p<0.01). The duration
of the procedure was 120 ±38min in the control group versus 140 ±44min
(p>.05) in the LL-group. The efficacy of the ablation to create a complete isth-
mus blockade was higher using the LL-system: In 9/11 patients of this group the
isthmus blockade was complete after the first lesion while in all patients of the
control group gap mapping guided additional RF applications were necessary.
Moreover the complication rate was lowered in the LL-group: No complication
was found in the LL-group, while a temporary AV-block III appeared in 1 patient
of the control group.
Conclusions: The real time 3D-navigation system LocaLisa 3 improves the
safety of isthmus blockade for typical atrial flutter. The system provides easy
documentation of the RF-lesions and re-navigation to former localized gaps
without additional fluoroscopy. Therefore, it reduces significantly the fluo-
roscopy time with insignificant increase of procedure times.

P3487 Outcome of atrial flutter ablation: results from the
venetian multicenter study

R. Mantovan 1 , E. Marras 1 , E. Bertaglia 2 , A. Proclemer 3 , A. Bonso 4 ,

R. Vertlato 5 , L. Cor6 6 , P. Stritoni 1 . ' Cardiovascular Department, Treviso, Italy;
2 Cardiovascular Department, Mirano (VE), Italy; 3Cardiovascular Department,
Udine, Italy; ° Cardiovascular Department, Mestre (VE), Italy; 5 Cardiovascular
Department, Camposampiero (PD), Italy,. 6Cardiovascular Department,
Conegliano (TV), Italy

Radiofrequency transcatheter ablation is a well-established procedure for atrial
flutter treatment. However early and late outcome of this technique has not
been fully investigated in large cohort of patients.
Methods: Radiofrequency ablation of atrial flutter was performed in 417 con-
secutive patients (103 female, 314 male; mean age 62 years, range 21-86) in
six cardiology centers of Northeast of Italy from 1997 to 2001. Eight-mm tip
catheter was employed in 337 cases, irrigated tip in 28 cases, 4mm tip in 27
cases, and 4+4mm tip in 25 cases. Inferior isthmus ablation (between tricus-
pid anulus and inferior vena cave) was performed in 322 patients (77%), while
septal isthmus (between tricuspid anulus and coronary sinus ostium) or both
isthmus ablation was performed in 95 patients (23%). Successful procedure
was considered when bi-directional isthmus block was achieved.
Results: Success was achieved in 367 cases (88%). Success rate was lower
using 4 mm catheter tip (52% vs 84% [4+4mm], 89% [irrigated], 91% [8mm];
p<0.001) and in earlier years (70% [1997], 87% [1998], 87% [1999], 90%
[2000), 95% [2001]; p<0.01). Complications occurred in 7 patients (1.6%): 1
patient had polymorphic ventricular tachycardia during the procedure, 4 pa-
tients developed vascular complication in early post-interventional period, 2
patients (0.5%) developed complete AV block during the procedure requiring
pace maker implantation. Both patients with AV block underwent septal isthmus
ablation (2.1 %), while no AV block occurred in patients who only underwent in-
ferior isthmus ablation (p<0.05). During a mean follow up of 19 ± 36 months,
atrial flutter recurred in 41 patients (9.8%). Recurrence rate was significantly
higher in patients who underwent ablation with 4 mm tip comparing with 8 mm,
irrigated or 4+4 mm tip catheter (11/27, 41 % vs 27/337, 8%, 2/28, 7% and 1/25,
4% respectively; p<0.001).
Conclusions: Our data confirm that transcatheter radiofrequency ablation is
a safe and effective technique for atrial flutter treatment. Four mm catheter tip
should be avoided in order to increase the success and to reduce the recur-
rence rate. Moreover septal isthmus ablation should be avoided due to a small
but significantly higher risk of complete AV block.

P3488 Ablation of typical atrial flutter using ultra sound 3D
RPM mapping - long-term results

S.G. Spitzer, L. Karolyi, C. Hansen, T. Otto. Institute of Cardiovascular
Research, Dresden, Germany

RPM is a non-fluoroscopic electro-anatomical mapping system for ablation of
typical atrial flutter. In this series of 15 patients (CL 221.7 ± 20.8 ms, EF 58.2
± 7.9%, LA 43.5 ± 4.4 mm), the ultrasound multi-transducer catheters of the
RPM Mapping System (Cardiac Pathways, Realtime Position Management TM

System) were securely placed in the coronary sinus and at the right ventricular
apex. The movement of the cooled steerable ablation catheter (Cardiac Path-
ways, Chilli rpm ) which is also equipped with ultrasound transducers, could
be depicted on the monitor at any time. Several guiding marks were set in the
right atria and thus, defined the subsequent lesion lines (i.e. sinus coronarius,
V. cave inferior, septal tricuspid annulus). In all 15 patients bi-directional block
was achieved after 10.2 ± 6.3 single applications. The total time of intervention
amounted to 102 ± 31 min. There was a strong learning curve with regard to
the reduction of x-ray exposure time (last 5 patients 4.9 + 2.1). No complications
occurred. The mean follow-up period was 13.9 ± 5.5 months. Rhythm follow-up
data show 90% sinus rhythm, 10% atrial fibrillation, and no new recurrence of
typical atrial flutter.1 patient died (non-cardiac death).
Isthmus ablation with ultrasound navigated catheters is feasible and safe. After
a learning phase, the precision of linear lesions was improved and fluoroscopic
exposure time considerably reduced.
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P3489 Catheter-based cryoablation of atrial flutter: chronic
success rate comparable to RF ablation and a
painless procedure

C. Timmermans', G.M. Ayers 2 , S. Philippens', H.J.G.M. Crijns',
L.M. Rodriguez' . 'Academic Hospital Maastricht, Cardiology, Maastricht,
Netherlands; 2 CryoCor Inc., San Diego, United States of America

Background: Radiofrequency (RF) ablation of type I atrial flutter (AFL) has a
high procedural success rate (96%) and low recurrence rate (6-9%). However,
RF ablation of the right atrial isthmus (RAI) can be painful. The aim of this
study was to assess the acute and chronic efficacy and procedural pain for
cryoablation (cryo) of AFL.
Methods: Thirteen pts (52 ± 11 years, 11 men) with AFL (AFL only = 4; atrial
fibrillation organized into AFL under antiarrhythmic drugs: class IC = 7, amio-
darone = 2) underwent cryo of RAI using point-by-point applications. Mean left
atrial size and LVEF was 45 f 6 mm and 58 ± 10%. Cryo was performed
with the CryoCor cryoablation system using a pre-cooler and N20 as refrig-
erant. Cryothermia was delivered twice, for 4 minutes, at each site along the
RAI. Pain was evaluated after every application using a visual analogue scale
ranging from 0 to 100.
Results: All pts were successfully ablated at a median of 8 sites (median 16
applications) along the RAI with nadir temperatures between -71 and -90°C
(mean -83.4 ± 5.7°C). The fluoroscopic and procedural time was 35 ± 14 min
and 3.9 ± 1.1 h. Pts did not perceive pain during the freezes. After a mean
follow-up of 5 ± 3 months no recurrences of AFL occurred.
Conclusions: The acute and chronic success rate obtained with cryo of the
RAI for AFL is at least as high as that seen with RF ablation. Furthermore, cryo
of RAI is painless.

P3490 Irrigated-Tip versus 8-mm-Tip catheters for ablation
of atrial flutter in patients with cavo-tricuspid isthmus
> 35 mm. A randomized study

A. Da Costa, B. Samuel, A. Khiel, C. Robin, C. Romeyer, E. Faure, K. Isaaz.
CHU, Service De Cardiologie, Saint Etienne, France

Background: Radiofrequency ablation (RFA) lesions are expected to be
deeper with a Cooled RFA catheter (cRFA) and longer with a conventional 8mm
tip catheter in patients with common atrial flutter (AFIu). It has been demon-
strated that cavo-tricuspid isthmus (CTI) length may influence RFA duration.
Randomized studies comparing these two RFA catheters are lacking, espe-
cially when CTI is broad. Objective. The purpose of this prospective study was
to compare the efficacy and safety of these catheters for AFIu ablation in a
sub-group of patients with Cavo-Tricuspid Isthmus > 35 mm. Methods. Forty-
nine consecutive patients were screened and a right atrial (RA) angiography
was performed before RFA. Population was divided in two groups, pts with CTI
> 35 mm (n=23) and pts with CTI < 35 mm (n=24). Informed consent was
not obtained from 2 pts. Patients with CTI > 35 mm were randomized to ab-
lation with 8-mm thermocouple catheter (Saint-Jude medical) (Gp I; n=12) or
irrigated 5-mm-tip thermocouple catheter (Cordis Webster Thermocool) (Gp 11;
n=1 1). RFA using an 8 mm tip ablation catheter (Boston Scientific) was per-
formed in pts with CTI < 35 mm. The same operator performed all procedures.
A 12-pole catheter was positioned in the lateral RA (LRA: pole 11-12) along
the isthmus (pole 7-8; 5-6; 3-4) with its distal electrode pair in the coronary
sinus origin (CSO; pole 1-2) to assess during pacing (600 ms cycle length)
from pole 11-12 and pole 1-2 the complete bi-directional block. When the com-
plete bi-directional block was not obtained after 30 minutes of RF application,
a crossover was required. Results: Clinical presentation and results of RF ab-
lation were as following between GpI (70±6 years) and GpIl (70±10 years):
history of AFib before ablation (4/12 vs 4/11; ns), structural heart disease (5/12
vs 7/11; ns), LV EF (59±11 vs 56±14%; ns), left atrial size (47±7 vs 49±9
mm), cavo-tricuspid isthmus dimension (39±3 vs 40±3 mm; ns), bi-directional
block (96.2 vs 100%; ns), RF application (18±19 vs 20±16 minutes; ns), flu-
oroscopic time (19.8±16 vs 19.8±19 minutes; ns), recurrence of bi-directional
block within 30 min (1/12 vs 4/11; ns), RF failure (0/12 vs 1/11; ns), crossover
(3/12 vs 2/11; ns). No complication occurred. Conclusions. Preliminary results
of this prospective pilot study demonstrate a similar success between cRFA
and 8 mm tip catheter when Cavo-Tricuspid Isthmus is >35 mm.

P3491 Incidence, mechanisms and treatment strategies of
atrial flutter following intraoperative radiofrequency
ablation of atrial fibrillation (IRAAF)

A. Dorszewski, H. Kottkamp, U. Wetzel, P. Schirdewahn, G. Hindricks.
University of Leipzig, Heartcenter, Cardiology, Leipzig, Germany

Intraoperative radiofrequency ablation has evolved a highly effective curative
therapy for atrial fibrillation (AF). The IRAAF treatment concept (induction of
contiguous left atrial lesion lines between the mitral annulus and the ostia of
the pulmonary veins) was applied in 387 patients (pts.), in 129 pts. with AF
as primary indication (group 1), in 117 pts. in conjunction with minimal invasive
mitral valve repair or replacement (group II), in 46 pts. with mitral valve surgery
via sternotomy (group III) and in 95 pts. with other cardiac surgeries (group
IV). In all pts. of group I and lithe procedure was performed via minimal in-
vasive surgical techniques (right lateral mini-thoracotomy). Freedom of AF at
6 months follow-up was 97% in group I and 87% in group II. However, 5% of
pts. of group I and 7% of pts. of group II developed recurrent episodes of atrial
flutter during longterm follow-up. Invasive electrophysiologic study with non-
fluoroscopic mapping technology (Carto, Biosense Webster) was performed
in 12 pts.. Cycle length of atrial flutter was 271±48 ms. In 3 pts. the arrhyth-
mia mechanism was isthmus related typical atrial flutter although the surface-
ECG indicated atypical flutter. These pts. underwent successful isthmus ab-
lation. In 6 pts. left atrial re-entry evident from detailed entrainment mapping
was the arrhythmia mechanism. Using 3D-electromagnetic mapping the com-
plete left atrial re-entrant circuit could be mapped and reconstructed. Gaps in
the IRAAF-lesion lines giving rise to left atrial re-entry were identified and ra-
diofrequency application to the gap sites terminated the tachycardias in 5 of 6
cases. One pt. presented with left atrial re-entry and with typical atrial flutter,
both treated successful with ablation. In 2 pts. ectopic atrial tachycardias (EAT)
were revealed. In the one case the EAT originated in the AV-nodal area and in
the other case in the region of the crista terminalis. Both EATs were success-
fully ablated. Conclusions: Atrial flutter following intraoperative ablation of AF
occurs in approximately 10% of pts. treated. In the majority the flutter is due
to gaps in the induced lesion lines. These gaps can be identified using 3D-
electromagnetic mapping and radiofrequency ablation of gap sites cures pts.
from atypical flutter. However, even if the surface-ECG suggests atypical flutter,
isthmus related flutter may be present. The atypical appearance of the flutter
waves in the surface-ECG in these pts. may be explained by an unusual left
atrial activation due to the intraoperatively induced lesion lines.

CONTROL MECHANISMS IN MYOCARDIAL
HYPERTROPHY

P3492 Unchanged expression of marker proteins of the
calcineurin pathway in rats overexpressing the
mouse renin gene (TG (mREN-2)27)

H. Diedrichs, C. Mei, B. Bolck, R.H.G. Schwinger. University of Cologne, Clinic
111 for Internal Medicine, Cologne, Germany

Cardiac hypertrophy is an adaptive response to many cardiac diseases with
an increased afterload. While the hypertrophic response is initially a compen-
satory mechanism, sustained hypertrophy can lead to dilated cardiomyopathy
and heart failure.
It has been argued, that various stimuli (e.g. endothelin, RAAS) finally lead
to cardiac hypertrophy via a calcineurin dependent pathway. It has also been
shown that in transgenic mice expressing activated forms of calcineurin or tran-
scription factor NF-AT3 an inhibition of the calcineurin phosphatase activity with
cyclosporin A (CyA) stopped the development of cardiac hypertrophy. Never-
theless, other studies failed to show an influence of CyA on the development of
cardiac hypertrophy (e.g. in rats wit aortic banding).
To further elucidate the role of the calcineurin pathway in the development of
cardiac hypertrophy we measured the expression of marker proteins of the
calcineurin pathway (calcineurin, NF-AT3, GATA4) and the calcineurin activity in
transgenic rats (TGR, n=10) with hypertension induced myocardial hypertrophy
because of an overexpression of the mouse renin gene (TG(mREN-2)27). As
control group we used age matched Sprague-Dawley rats (n=10).
Western blotting showed no significant diference in protein expression of cal-
cineurin (TGR 86 ±9,9 DU, control 91 ±2,4 DU=Densitometric Units), GATA4
(TGR 13,6 ±0,9 DU, control 9,9 ±1,8DU) or NF-AT3 (TGR 100,5 ±1,0 DU,
control 98,1 ±1,5 DU). The rt-PCR confirmed the equivalent results between
TGR and control group on mRNA level. In addition we measured the calcineurin
activity with a phosphatase assay and found no difference between TGR and
control, too. In conclusion, we could not find an activated calcineurin pathway
in transgenic compared to Sprague-Dawley rats.
Thus, at least in this renin overexpressing rat model, cardiac hypertrophy may
result from a calcineurin independent stimulation.
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P3493 Differential regulation of the calcineurin genes in
human cardiac hypertrophy and in ischaemic and
dilated cardiomyopathy

J. Bass, U. Gemke, R. Pregla, A. Steege, A. Doller, H.R. Zurbrugg, R. Hetzer,
V. Regitz-Zagrosek. Deutsches Herzzentrum Berlin, Berlin, Germany

In some animal models of cardiac hypertrophy and heart failure, the dimeric
phosphatase calcineurin (Cn) is upregulated in the myocardium. Its targeted
inhibition prevented myocardial hypertrophy and failure. The isoforms of the
catalytic subunit CnAalpha, beta and gamma and CnB are differentially regu-
lated by hypertrophic stimuli. In order to characterize different forms of human
myocardial hypertrophy, we determined the CnAalpha, CnAbeta(p) and CnB
mRNA together with markers of hypertrophy (ANP, BNP) in samples from pa-
tients with cardiac hypertrophy due to aortic stenosis and with heart failure due
to dilated (DCM) and ischemic cardiomyopathy (ICM).
We measured CnAalpha, CnA, CnB, ANP and BNP mRNA in left ventricular
samples taken during aortic valve surgery from 10 patients with aortic valve
stenosis (AS, n=10, LV EF: 44 ± 6%) and from explanted failing hearts from
patients with DCM (n=27) and ICM (n=7) after informed consent. As controls,
15 unused donor hearts with normal systolic function were used. mRNA was
quantitated by real-time PCR (PE 5700). Target gene mRNA was related to
the stably expressed GAPDH mRNA from the same sample. Data are given as
medians; Kruksal Wallis and Wilcoxon tests were used.
Differential upregulation of the isoforms of the catalytic subunit CnA was found.
CnAalpha was sign. increased in AS (194% of con, p<0.05), but not in DCM
(120%) and not in ICM (102%). CnA0 mRNA was increased in AS (215%) and
DCM (188%, p<0.0.01 both), but not in ICM (126%). The regulatory subunit
CnB exhibited a tendency towards a decrease in AS (50% of con, ns) and ICM
(79%, ns) with a great interindividual variability. In contrast, CnB was signifi-
cantly upregulated in DCM (292%). ANP and BNP mRNA were upregulated in
AS and DCM, but correlated only weakly with the Cn genes.
The regulation of CnA and CnB genes and their subunits is different in human
cardiac hypertrophy, ICM and DCM and may represent a useful marker for the
transition from compensated hypertrophy to heart failure or even a clue for their
differentiation at a molecular level.

P3494 Pressure-overload cardiac hypertrophy in mice with a
gene-targeted disruption of the NADPH oxidase
subunit gp9l phox

J. Byrne, D.J Grieve, J.K Bendall, A.0 Cave, A.M Shah. GKT School of
Medicine, Cardiology, London, United Kingdom

Increased oxidative stress is suggested to be involved in the pathophysiol-
ogy of left ventricular hypertrophy (LVH). We have previously shown that a
phagocyte-type NADPH oxidase that generates reactive oxygen species (ROS)
is expressed in the heart and plays a pivotal role in the cardiac hypertrophic
response to angiotensin II. In this study, we investigated the response to pres-
sure overload in gene-modified mice lacking the gp9l phox subunit of NADPH
oxidase (which is critical for ROS generation) and matched wild-type controls
(C57/BL6J).
Adult male wild-type and gp9lphox knockout mice (16-20g) underwent
suprarenal abdominal aortic banding (8.0 nylon suture tied around a 29 gauge
needle; -70% constriction) or sham surgery. One week post-surgery, the
LV/body weight ratio was -'25% higher in wild-type bands versus shams (3.91
± 0.13 vs 3.14 ± 0.11; P<0.05) and -27% higher in banded gp9l phox-/- mice
versus shams (4.29 ± 0.05 vs 3.38 ± 0.11; P<0.05; n=4 per group). At 2
weeks post-op, LV/body weight ratio was 42.5% higher in banded wild-types
(4.57 ± 0.29 vs 3.21 ± 0.07) and 43.2% higher in banded knockouts (4.87
± 0.18 vs 3.4 ± 0.07) versus respective sham controls. Expression of atrial
natriuretic factor mRNA (semi-quantitative RT-PCR) was higher (P<0.05) in
both banded groups relative to their sham controls (wild-type: 16.7 ± 2.1 vs
2.3 ± 0.1 densitometric units; gp9lphox knockouts: 19.3 ± 3.6 vs 2.9 ± 1.5
units). NADPH-dependent 02- production was measured in LV homogenates
by lucigenin (5µM)-enhanced chemiluminescence. Wild-type banded mice had
higher 02- production cf. the sham group (3.85±0.24 vs 2.77±0.31 arbitrary
light units; P=0.07, n=6). The banded gp9lphox-/- animals also had a similar
increase in 02- production compared to their sham controls (5.82 ± 0.55 vs
2.88 ± 0.52 arbitrary light units; P<0.05). NADPH-dependent 02- production
was inhibited by the flavoprotein inhibitor diphenyleneiodonium in all groups but
not by L-NAME.
Conclusion A similar increase in LV mass is seen in both wild-type and
gp9lphox-deficient mice in response to pressure overload. The increase in
LV NADPH oxidase activity in banded gp9lphox-/- mice suggests that a non-
gp9l phox-containing oxidase contributes to ROS production during pressure
overload. Whether this ROS production is involved in the development of LVH
merits further study.

P3495 Heart rate variability in two different patterns of left
ventricular hypertrophy and geometry

C. GQrg0n, A. Abbasaliyev, M. Zoghi, O. Yavuzgil, U. ErtOrk. Ege University,
Cardiology, Izmir, Turkey

In this study, we investigated the heart rate variability (HRV) indexes in two dif-
ferent types of left ventricular hypertrophy (LVH) model as in patients with hy-
pertrophic cardiomyopathy (HCM) and essential hypertension. There were 25
patients (m/f: 11/14, mean age: 48±9) in HCM group, 25 patients (m/f: 10/15,
mean age: 51±7) in hypertensive left ventricular hypertrophy (HLVH) group and
25 healthy subjects (m/f: 12/13, mean age: 50±4) in control group. After the
echocardiographic examination, all patients underwent 24 hours Holter ECG
monitoring for the assessment of HRV indexes (pNN50, RMSSD and SDNN).
The SDNN, RMSSD, pNN50 values from the HRV indexes are compared
for the three groups (HCM, HLVH and control groups), differences between
groups are found reasonable. SDNN (msec), RMSSD (msec), pNN50 (%) val-
ues (130.56±17.6, 28.4±10.4 and 6.5±4.0 respectively) in HCM group were
found significantly lower than the control group (156.1±27.7, 44.1±19.8 and
12.8±8.1 respectively, p<0.05). There was no significant difference between
HLVH and control groups for the SDNN index of HRV (137.8±33.6 versus
156.1±27.7 msec). However RMSSD and pNN50 indexes reflecting parasym-
pathetic tonus were found as reasonably lower in HLVH group than control
group (30.8±13.0 versus 44.1±19.8 msec and 8.1±6.3 versus 12.8±8.1%,
respectively, p<0.05). No significant difference for the HRV indexes was de-
tected between the HCM and HLVH groups. We couldn't find any relationship
between HRV indexes and left ventricular outflow track obstruction, arrhythmias
and syncope in HCM and HLVH patients. There was negative correlation be-
tween parasympathetic parameters of HRV and left atrial dimensions in HCM
group, but not for HLVH group.

HCM 	 HLVH 	 CONTROL 	 P

Heart Rate(msec) 	 76±9	 73±14 	 75±8 	 n.s.
Mean RR(msec) 	 761.3±70.2 	 780.5±90.8 	 795.1±79.1 	 n.s.
SDNN(msec) 	 130.5±17.6 	 137.8±33.6 	 156.1±27.2 	 0.004
RMSSD(msec) 	 28.4±10.4	 30.8±13.0	 44.1±19.8	 <0.001
P N N 50 (%l 	 6.5±4.0 	 8.1±6.3 	 12.8±8.1 	 0.002

In conclusion; HRV indexes are decreased in patients with left ventricular hy-
pertrophy. The shape of hypertrophy doesn't seem to have an effect on HRV
indexes. HRV parameters could not be used as predictors of the arrhythmias
and syncope in patients with HCM or HLVH.

P3496] Different actions of irbesartan and atenolol on cardiac
repolarisation in hypertensive left ventricular
hypertrophy

K. Malmqvist, T. Kahan, M. Edner, L. Bergfeldt, T. Kahan, M. Edner,
L. Bergfeldt. Danderyds Hospital, Cardiology, Stockholm, Sweden

Purpose: Left ventricular hypertrophy (LVH) is associated with a substantial
risk for malignant arrhythmias and sudden death. The effects of antihyperten-
sive therapy on QT dispersion, which reflects cardiac repolarization hetero-
geneity, in relation to changes in left ventricular mass are not well studied.
Subjects and Methods: Ninty two hypertensive patients with LVH were ran-
domized double-blind to receive the angiotensin II type 1 receptor blocker irbe-
sartan (n=44) or the betas-receptor blocker atenolol (n=48) for 48 weeks. An
age and gender matched control group consisted of 37 hypertensive subjects
without LVH. Echocardiography and electrocardiogram(standard 12 lead, 50
mm/s)were performed at 0, 12 and 48 weeks. QT intervals were measured
with a digitizing table by one person in a blinded fashion.
Results: Left ventricular mass index related to OT dispersion (r=0.34,
p<0.001) and the duration of ventricular repolarization (the JT interval) but not
the depolarization (the ORS interval) was dependent on the degree of LVH. The
reduction in left ventricular mass was greater by irbesartan than by atenolol (-
27±28 vs. -15±21 g/m 2 at 48 weeks, p=0.021), by similar reductions in blood
pressure. Irbesartan decreased QT dispersion (from 56±24 to 45±20 ms at
48 weeks; p<0.001), and QTc dispersion (from 57±24 to 44±19 ms at 48
weeks; p<0.001). In contrast, atenolol had minor effects. Thus, decreases in
QT and QTc dispersions were greater by irbesartan than by atenolol (p=0.001
and p=0.01 1, respectively), also when changes in left ventricular mass, blood
pressure and heart rate were included in multivariate analyses.
Conclusion: Heterogeneity of ventricular repolarization is related to the degree
of myocardial hypertrophy. Irbesartan, but not atenolol, reduces QT and QTc
dispersions independent of changes in left ventricular mass, blood pressure, or
heart rate. Thus, irbesartan may induce structural and electrical remodeling in
a direction that could decrease the risk of fatal events in hypertensive patients.
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P3497 Angiotensin II increases cell-matrix -interaction by
activation of integrin-associated kinases in cardiac
fibroblasts

K. Graf, P. Stawowy, M. Graefe, R. Gebker, F. Blaschke, E. Fleck. Deutsches
Herzzentrum Berlin, Cardiology, Berlin, Germany

Activation of the cardiac renin angiotensin system is leads to proliferation of car-
diac fibroblasts and myocardial fibrosis. Angiotenin II (Angll) induces synthesis
of matrix- and adhesion proteins by cardiac fibroblasts. We have demonstrated
that receptors for matrix proteins, integrins, are induced in a model of cardiac
hypertrophy. In the present study we investigated the effect of Angil on 31-
integrin mediated adhesion and cell contractility on collagen I (Coll), collagen
III (Co13) and fibronektin (Fn) in cardiac fibroblasts from adult rat hearts (CFBs).
Adhesion and cell contractility (measured by a spreading assay) is mainly me-
diated via auf pl-Integrin on these meatrices. A blocking antibody against pl-
Integrin (50µg/mL) inhibited adhesion by 55% (Col3) and 85% (Coll, Fn).
Spreading was blocked to comparable amount by this antibody. Treatment of
CFBs with 1 µM Angll for 2 to 48 hours induced a concentration-dependent
increase of adhesion to Coll (2.2-fold, p<0.01), Col3 (1.9-fold, p<0.01) and
Fn (2.4-fold, p<0.01). These effects have been blocked by the selective AT1
receptor-blocker irbesartan, but not by the AT2 receptor-blocker PD 123319.
The effect of Angil was prevented by MAP Kinase inhibitor PD98059 and the
Pl3kinase inhibitor Wortmanin, which inhibits the activation of AKT The ef-
fects of Angll were associated with the activation of integrin-assocoaited ki-
nases. Angll induced the phosphorylierung of FAK (2-fold, p<0.05), Pyk2 (4-
fold, p<0.01), AKT (3-fold, p<0.05) and MAP Kinase (5-fold, p<0.01) in CFBs.
However, there was no significant change of 31-integrin mRNA in CFBs, nor an
increased expression of i31, alphas, alpha2 and alpha5-integrins after stimula-
tion with Angll detected by flow cytometry These data indicate, that the effect
of Angll on adhesion is mediated via MAP Kinase and AKT, and leads to an
increase of p1-integrin binding activity (avidity) whithout effect the xpression
levels of integrin receptor in cardiac fibroblasts.

P3498 Changes in anisotropy associated with cellular
architecture, and connexin43 expression in a
guinea-pig model of left ventricular hypertrophy

W. Hussain', P.M. Patel', P. Carey', N.J. Severs', D.J. Sheridan', C.H. Fry 3 ,

N.S. Peters 1 . ' Imperial College, St Marys Hospital, Cardiac Electrophysiology,
London, United Kingdom; 2 lmperial College, London, United Kingdom;
3University College, Institute of Urology, London, United Kingdom

We have previously reported changes in conduction velocity and a reduction
in anisotropy in left ventricular hypertrophy (LVH), and hypothesised that this
results from changes in the topology of gap junctional coupling and cellular ar-
chitecture as the principal determinants of intercellular conduction. LVH was
induced in guinea pigs by a constrictive clip on the thoracic aorta. Papillary
muscles were excised from banded and sham-operated animals 50 to 250 days
post-operation. Conduction velocity (CV) was measured (by multiple intracellu-
lar impalements) in the longitudinal and transverse axes. Quantitative confo-
cal immunodetection of Cx43 in 6 randomly selected highly confocal (<1mm)
slices was performed. Cellular architecture was studied using serial sections.
In LVH, there was an increase in cell size (LVH 407.5±106.4mm 2 and sham
278.3±76.2mm2 p=0.0027), cell-to-cell contacts from 5.67±0.97 to 8.11±1.28
(p<0.0001) and in the number of intercalated disks per cell (8.22±2.16 to
10.22±1.22 p<0.002). However, the number of contacts between any two in-
dividual cells decreased from 1.46±0.34 to 1.24±0.15(p<0.02). There was no
change in the proportion of end-to-end connections or the number of inter-
calated disks per cm in both axes. In LVH Cx43 expression per cell correlated
(p<0.0001 r=0.76 n=20) with an increased transverse conduction velocity (29.3
± 9.6 cm/s vs. 20.5± 4.5 p=0.007) and with a corresponding decrease in trans-
verse resistivity (p<0.003 r=0.47 n=22). However, there was no association be-
tween Cx43 expression per cell and either the reduced longitudinal conduction
velocity (72.8±15.5 to 63.6±11.1 p<0.05) or the increased longitudinal intra-
cellular resistivity (776±279 vs 411±124 p<0.05).
In LVH, an increase in transverse conductance resulting from an increase in cell
to cell contacts, intercalated disks, cell size and Cx43 expression is associated
with a corresponding increase in transverse conduction velocity and reduced
anisotropy.

P3499 Electrophysiological remodelling in the diabetic
heart: prevention by angiotensin II receptor blockade

P. DePaoli, L. Raimondi, G. Lonardo, R. Pirisino, A. Mugelli, E. Cerbai.
University of Firenze, Dept. Pharmacology, Firenze, Italy

Electrophysiological abnormalities of the myocardium have been identified in
diabetes, likely related with an increased risk of arrhythmias and sudden death.
An upregulation of local renin angiotensin system occurs in human and rat
diabetic heart. Since chronic stimulation of angiotensin II receptors (AT1) leads
to cardiac remodeling in several physiopathological settings, we investigated
the possible beneficial effect of AT1 blockade in a rat model of diabetes-related
cardiomyopathy.
Methods: We analyzed the electrophysiological properties of ventricular car-
diomyocytes (VCM) from diabetic rat hearts, with or without treatment with 20
mg/Kg/day losartan (LOS). Diabetes was induced by a single injection of strep-
tozotocin (STZ, 55 mg/kg). One group of rats received LOS (STZ+LOS) in the
drinking water beginning from 1 week before diabetes induction up to 3 weeks
later. Age-matched rats, treated (Ctr+LOS) and not treated with LOS (Ctr), were
used as controls. LOS treatment did not affect body weight, plasma glucose
levels and water consumption of diabetic and control animals. Patch-clamped
VCM were superfused with a normal Tyrode's solution (to measure action po-
tential, AP) or appropriately modified Tyrode's solutions (to measure transient
outward current, TO).
Results: Membrane capacitance, an index of cell size, was similar in all groups.
Action potential duration at 90% repolarization (APD90) was significantly pro-
longed in STZ compared to Ctr rats (144±13 ms, n=28, vs. 106±10 ms, n=28,
p<0.05). All the other AP parameters were unchanged. APD prolongation
was paralleled by a significant decrease of maximum TO density in the STZ
group (Ctr: 19.3±2.4 pA/pF, n=23; STZ: 12.6±1.4, n=34 pA/pF) (p<0.05). Pre-
treatment with LOS did not affect AP profile in Ctr rats, but significantly short-
ened its duration in diabetic rats: APD90 was 100±11 ms in STZ+ LOS rats
(n=20; p<0.05 vs. STZ). The effect was comparable also at higher driving rate
(1 Hz instead of 0.2 Hz), APD90 being 153% of Ctr in STZ cells and 113%
of Ctr in STZ+LOS cells (p<0.05 vs. STZ). Normalization of APD by LOS was
accompanied by restoration of TO density, which recovered to 18.7±1.8 pA/pF
in STZ+LOS (n=36, p<0.05 vs. STZ). Time constant of TO recovery from inac-
tivation was similar in Ctr (33.1 ms), STZ (36.2 ms) and STZ+LOS rats (35.9
ms).
Conclusions: these results demonstrate that All blockade protects the heart
from the development of electrophysiological alterations typically associated
with diabetes, and suggest that it may represent a new therapeutic strategy
against the arrhythmogenic risk in this setting.

P3500 Increased production of reactive oxygen species in
hypertrophied myocardium: in vivo study by
microdialysis technique

E. Ruugel, E.A. Gorodetskaya', E.I. Kalenikova', A.N. Murashev 2 ,

O.S. Medvedev 3 . ' Cardiology Research Center, Institute of Experimental
Cardiology, Moscow, Russian Federation; 2RAS, Institute of Organic
Chemistry, Pushchino, Russian Federation; 3Moscow State University, Faculty
of Basic Medicine, Moscow, Russian Federation

There has been considerable interest in the role of reactive oxygen species in
the pathogenesis of myocardial inju y. The aim of our study was to investigate
the production of oxygen free radicals in the myocardium of Wistar and Wistar-
Kyoto rats and SHR-SP using microdialysis technique.
Methods: Experiments were carried out on anaesthetized open-chest male
rats ventilated with oxygen from room air supplement. The linear microdialysis
probe was inserted in the left ventricle wall and then perfused at the rate of 3
it/min with Ringer solution containing sodium salicylate. 2,3-dihydroxybenzoic
acid (2,3-DHBA) produced in the reaction of oxygen radicals with salicylate was
measured in dialysis samples by high-performance liquid chromatography and
used as an indicator of the rate of oxygen radical production in myocardium.
Results: Dialysate sampling started 60 min after the probe implantation, and
the baseline level of 2,3-DHBA was established in each experiment. Some
quantity of 2,3-DHBA was always present in the perfusion fluid due to the
exogenous salicylic acid oxidation. Mean baseline values of 2,3-DHBA in
dialysate samples were not notably different (112±8.7%, n = 5) from the values
of 2,3-DHBA in perfusion fluid in Wistar-Kyoto rats, but were significantly lower
(87±3.2%, n = 6, p < 0.03) in Wistar rats and significantly higher (154±1.1%, n
= 7, p < 0.001) in SHR-SP. We believe that this is the first report of in vivo reg-
istration of the elevated basal level of reactive oxygen species in hypertrophied
myocardium of SHR-SP by high-sensitive microdialysis technique. The basal
2,3-DHBA in SHR-SP was positively correlated (r = 0.83, n =7, p < 0.05) with
degree of left ventricle hypertrophy expressed as a ratio of left ventricle weight
to the body weight.
Conclusion: The results of our experiments demonstrate that the left ventricle
hypertrophy in SHR-SP is accompanied by considerably higher rate of oxygen
radical production.
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DISEASE

P3501 PLA gene polymorphism in patients with acute
coronary syndromes

E. Papp' , L. Czopf' , Z.S. Marton', E. Szabados' , E. Magyar', I. Juricskay' ,
B. Melegh 2 , K. Toth'. 1 University of Pecs, School of Medicine, First
Department of Medicine, Pecs, Hungary; ' University of Pecs School of
Medicine, Department of Human Genetics, Pecs, Hungary

Platelet glycoprotein Ilb/Illa receptor plays an important role in platelet aggre-
gation. Glycoprotein Ilia is polymorphic (PLA1 and PLA2), and the PLA2 variant
may be strongly associated with increased risk of acute coronary syndromes.
The protective role of acetylsalicylic acid (ASA) in ischemic heart disease is
well known. ASA resistance can be detected in about 30% of the population,
thus we routinely measure platelet aggregation in patients with acute coronary
syndromes. The aim of our study was to examine the prevalence of PLA2 al-
lele in acute coronary syndrome patients with or without ASA or ticlopidine
resistance and in the healthy population. Methods: Prevalence of PLA2 gene
was examined in 103 consecutive patients (31 females, 72 males, age: 61.1 f
13.0 years) with acute coronary syndromes and in the healthy population using
polymerase chain reaction (PCR). 30 of the 103 patients (29.1%) were found
ASA or ticlopidine resistant (14 females, 16 males, age: 66.1 ± 8.5 years). Re-
sults: PLA2 polymorphism was found in 39.8% of patients with acute coronary
syndromes, in 50.0% of acute coronary syndrome patients with ASA or ticlopi-
dine resistance and in 15.6% of the healthy population. The prevalence in both
patient groups was significantly higher than the prevalence in the healthy pop-
ulation (p<0.05). Among patients with acute coronary syndromes those having
ASA or ticlopidine resistance have a significantly higher prevalence of PLA2 al-
lele than non-resistant patients (p<0.05). Conclusion: Our results support the
hypothesis that the PLA2 allele occurs more frequently in patients with acute
coronary syndromes especially in those with ASA or ticlopidine resistance.

P3502 Gender-specific gene environment interaction
between CA repeat polymorphism of eNOS gene and
homocysteine in acute coronary syndromes

V. Stangl', C. Meisel 2 , M. Laule 1 , I. Prauka 1 , I. Roots 2 , G. Baumann',
K. Stangl 1 . ' Charite, Humboldt University, Cardiology, Campus Mitte, Berlin,
Germany; 2 Charite, Humboldt University, Clinical Pharmacology, Berlin,
Germany

The CA repeat polymorphism in intron 13 of the endothelial nitric oxide (eNOS)
is associated with an excess risk of coronary artery disease. We have recently
shown in 1000 consecutive patients with angiographically confirmed coronary
artery disease and 1000 age- and gender-matched control patients that the
presence of one allele containing >=34 CA repeats is associated with an ex-
cess risk of coronary artery disease.
Hyperhomocysteinemia (Hhcy) interacts by several mechanisms with the NO
system favouring endothelial dysfunction and vasospasm. Since Hhcy appears
to be an independent cardiovascular risk factor for acute coronary events, we
investigated a possible interaction between Hhcy and the eNOS CA repeat
polymorphism.
The median value of homocysteine (Hcy) in our study population was 9.4

mot/l. Accordingly we determined the relative risk of acute coronary events
for Hcy values > 9.4 gmol/I and < 9.4 µmol/I at different CA repeat cut off val-
ues (>=35, >=36, >=37, >=38, >=39 CA repeats). For the entire CAD group
(n=1000) acute coronary syndromes (ACS) were not significantly associated
with the CA repeat number. However, in females with Hcy >9.4 µmol/I the rel-
ative risk for developing ACS increased significantly from 1.7 (confidence inter-
val 0.7-4.3; not significant) at cutoff >= 35 Ca repeats, 4.9 (1.7-13.6; p=0.003)
>=36 Ca repeats, 11.2 (2.9-41.9; p<0.001) at >=37 CA repeats, to 18.3 (1.9-
173.2; p<0.006) at >=38 Ca repeats. This effect modification was not observed
in men.
These data suggest a gender-specific gene environment interaction between
the CA repeat eNOS polymorphism and homocysteine in ACS.

P3503 Acute-phase levels of plasminogen activator
inhibitor-1 (PAI-1) and the 4G/5G PAI-1 promoter
polymorphism

F. Andreotti' F. Burzotta 2 , A. Di Castelnuovo I , R. Schiavello 2 , M.B. Donati 3 ,

A. Maseri 2 , G.F. Possati 2 , L. lacoviello 3 . 1 Rome, Italy; 2Catholic University,
Cardiovascular Medicine, Rome, Italy; 3M Negri Sud, Vascular Medicine and
Pharmacology, S Maria Imbaro, Italy

Background: The 4G/5G plasminogen activator inhibitor-1 (PAI-1) promoter
polymorphism is known to modulate basal PAI-1 levels and to affect prognosis
in severely traumatized patients. We hypothesized that the 4G/5G genotype
might also influence the acute-phase levels of PAI-1 in patients undergoing
coronary-artery surgery. As a secondary point, we assessed the association of
PAI-1 genotype and PAI-1 levels with in-hospital course.
Methods: 111 stable patients with multivessel coronary artery disease under-
going elective coronary-artery by-pass grafting were investigated. Plasma PAI-
1 activity and antigen levels were measured by ELISAs in samples taken before
surgery, daily up to 72h, and at discharge. Serial levels of white-cell count, fib-
rinogen, C-reactive protein and interleukin-6 were also assessed. Plasma was
collected in citrate with antiplatelet agents. Genomic DNA was extracted by
standard procedures. The PAI-1 -675 4G/5G polymorphism was determined as
previously described. Age >80 years, left ventricular ejection fraction <30%,
urgent revascularization, renal, hepatic or respiratory insufficiency, active infec-
tion, and chronic anti-inflammatory therapy were reasons for exclusion.
Results: PAI-1 activity and antigen concentrations increased approximately
two-fold after surgery, peaking at 48 hours. Carriers of the 4G-allele, compared
with 5G/5G homozygotes, showed higher PAI-1 activity and antigen levels both
preoperatively (P=0.007 and P=0.035) and after surgery. In multivariate analy-
sis, 4G/5G genotype was the only significant modulator of postoperative PAI-1
activity (P=0.003) and the main significant modulator of postoperative PAI-1
antigen (P=0.013). The effect of genotype on PAI-1 was not specific for the
acute-phase, as the interaction between time and genotype effects was not
significant (i.e., higher postoperative levels reflected higher baseline values).
PAI-1 concentrations (peak - baseline), but not PAI-1 genotype, correlated with
length of stay in the intensive-care unit and in-hospital (P=0.0026 and P=0.001 4
for PAI-1 activity, P<0.00014 and P<0.0001 for PAI-1 antigen), independently
of age and of changes in white-blood cell count, fibrinogen, C-reactive protein
and interleukin-6.
Conclusions: These data, in patients undergoing elective coronary-artery
surgery, suggest that the 4G/5G polymorphism modulates basal PAI-1 con-
centrations and, as a consequence, the acute-phase levels of PAI-1. In these
patients, postoperative PAI-1 concentrations appear to associate with length of
stay in hospital, independently of other acute-phase changes.

P3504 j The p22 phox gene polymorphism and altered
coronary endothelial dependent vasodilator capacity

A. Darwish, Sahar A.F. Hammoudah. Tanta university hospital, cardiac, Tanta,
Egypt

Oxidative stress in the vasculature induced by .02- has been implicated in
the pathogenesis of CAD. The sources of .02- in the vasculature are diverse
and include VSMCs, endothelial cells, and macrophages. C24T2T p22phox
NADH/NADPH oxidase polymorphism result in substitution of Tyr for His
residue 72 which might may modulate enzyme activity by affecting heme bind-
ing. Recent data suggest that the CYBA 242T allele is associated with the
increased progression of coronary disease.
This study was designed to detect the association between C242T polymor-
phism of the p22phox gene and the endothelium-dependent vasodilator ca-
pacity of human coronary arteries through the assessment of endothelium-
mediated flow-dependent dilation and nitroglycerin, which is endothelium-
independent.
Methods and Results: NADH/DAPH oxidase p22 phox polymorphism was
determined; in 80 patients; by restriction fragment length polymorphism
(RFLP). The vasodilator function of the epicardial arteries were assessed
by endothelium-mediated flow-dependent dilation and nitroglycerin, which is
endothelium-independent. A significant blunted endothelium-dependent dilator
response was found in carriers of the CC genotype of the C242T P22 phox poly-
morphism (n=37) (12.0+ 8.9 luminal area change Vs 16.9+9.7 P=0.007), which
was by multivariate analysis, independent of other risk factors or atheroscle-
rosis itself. Carriers of p22 phox CC genotype show also a trend towards de-
creased endothelium-independent dilation.
Conclusion: From the present study it could be concluded that, C242T poly-
morphism of the p22 phox gene is an important determinant of coronary en-
dothelial vasodilator function that is independent of the presence or absence of
atherosclerotic disease, as well as coronary risk factors.
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P3505 Not the atherosclerotic burden nor progression of
atherosclerosis explain the cardiac event rate in
relation to the E/D298 ecNOS polymorphism

W.R.P. Agema', J.W. Jukema 2 , M.P.M. de Maat 3 , E.J.M. Feskens 4 ,

A.H. Zwinderman 5 , J.J.P. Kastelein 6 , T.J. Rabelink 7 , E.E. van der Wall'.
'Leiden University Medical Center, Cardiology, Leiden, Netherlands; 2the
Netherlands, lnteruniversity Cardiology Institute, Utrecht, Netherlands;
3 TNO-PG, Gaubius Laboratory, Leiden, Netherlands; 4 National Institute of
Public Health, Epidemiology, Bilthoven, Netherlands; 5Amsterdam Medical
Center, Clinical Epidemiology and Biostatitics, Amsterdam, Netherlands;
6Amsterdam Medical Center, Vascular Medicine Dept., Amsterdam,
Netherlands; 'University Medical Centre Utrecht, Vascular Medicine and
Nephrology, Utrecht, Netherlands

Nitric oxide (NO) plays a central role in endothelium-dependent dilatation of
coronary arteries. Endothelial constitutive nitric oxide synthase (ecNOS) is the
key enzyme in determining basal vascular wall NO production. The E/D298
polymorphism in the gene coding for ecNOS has been associated with an in-
creased risk for myocardial infarction (MI). We investigated the impact of this
ecNOS polymorphism on progression of atherosclerosis and cardiovascular
events in patients with coronary artery disease (CAD) and compared the fre-
quency distribution to a sample of the general population.
Methods: Patients were enrolled in the REGRESS trial which studied the im-
pact of pravastatin therapy on CAD. Progression of atherosclerosis was deter-
mined using quantitative coronary angiography measuring changes in mean
segment diameter (MSD) and minimum obstruction diameter (MOD) at base-
line and after two years. Controls without known CAD matched for gender and
age were taken from the general population. A total of 755 and 574 subjects
were genotyped in the patient and reference group respectively.
Results: The rare allele (D) was present in 38.9% (95%Cl 36.0%-41.7%) of
the normal population. The preliminary data show that the genotype distribu-
tion differed significantly between subjects with and without CAD (EE and ED
vs DD: OR 1.55, 95%Cl 1.12-2.14). Within the CAD group, patients with the
EE genotype more often had a history of MI than patients with the DD geno-
type with heterozygotes having an intermediate risk: 51% vs 47% vs 32%,
p=0.009. However, there was no relationship between genotypes and baseline
atherosclerotic burden or progression of atherosclerosis (MSD/MOD) in either
the placebo or the pravastatin group.
Conclusions: The ecNOS EE genotype is associated with previous MI in CAD
patients. Furthermore, this genotype is associated with CAD compared to the
general population. This phenomenon is most likely due to differences in va-
soreactivity since differences in atherosclerotic burden and progression of coro-
nary atherosclerosis were absent.

P3506 Angiotensin-converting enzyme gene polymorphism
predicts the antiremodelling effects of spironolactone
in chronic heart failure patients

M. Cicoira, A. Rossi, L. Zanolla, G. Golia, L. Franceschini, G. Brighetti,
M. Pilati, P. Zardini. Divisione Clinicizzata di Cardiologia, Dip scienze
biomediche a chirurgiche, Verona, Italy

Purpose: In chronic heart failure (CHF) spironolactone (SP) improves survival;
preliminary studies suggest an effect of this drug on left ventricular function. We
aimed at assessing the contributory role of the angiotensin-converting enzyme
(ACE) gene polymorphism on the antiremodeling effects of SP in CHF patients.
Methods: We randomised 89 CHF outpatients already on chronic treatment
with ACE-inhibitors to SP, 25 mg od (n=47), or control group (n=42). Patients
underwent genetic analysis and an echocardiographic evaluation at baseline
and at 12 month follow-up, with measurement of left ventricular end-systolic
volume (ESV) and ejection fraction (EF).
Results: At baseline, mean EF was 34±7%, and mean ESV 176±86 mL.
Twenty-three patients (26% of total) had a DD genotype, 50 (56%) had an ID
genotype and sixteen (18%) an II genotype. EF improved after SP treatment
only in patients with the ID or II genotype, while it significantly decreased in
patients with the DD genotype in the control group (ANOVA, p=0.03;figure 1).
ESV at follow-up decreased compared with baseline after SP treatment only
in patients with the ID or II genotypes, while it did not change in patients with
the DD genotype (-26±31 mL and 0±30 mL, respectively) and did not change in
the control group (II+ID genotype: -3±35 mL, DD genotype: 1±41 mL) (ANOVA,
p=0.06).

Conclusions: SP significantly improves left ventricular EF and has a borderline
effect on ESV only in the ID or II genotype. In patients with the DD genotype,
SP administration prevents worsening of contractile function over time. Our re-
sults suggest that the effects observed during aldosterone antagonism in CHF
patients might be at least in part genetically determined.

P3507 Associations of HFE gene polymorphisms with
pre-transplant diagnosis and the development of
cardiac transplant related vasculopathy

H. A. Branford White, C.G. Denseml, J.E. Fildes', A.K. Deiraniyal,
N. Yonan', N.H. Brooks, B.G. Keevil 2 . ' Wythenshawe Hospital, Transplant
Centre, Manchester, United Kingdom; 2 Wythenshawe Hospital, Department of
Biochemistry, Manchester, United Kingdom

Ischaemic heart disease (IHD) is the most common indication for heart trans-
plantation. Abnormal iron metabolism has been postulated as an important
risk factor for IHD. Hereditary haemochromatosis is a genetic disorder of iron
overload common amongst people of Northern European descent. The gene
encoding haemochromatosis, HFE, contains two polymorphic regions, C282Y
and H63D which influence iron metabolism. We investigated the prevalence
of these polymorphisms in a cohort of cardiac transplant recipients. We also
related the genotypes to the development of cardiac transplant related coro-
nary vasculopathy (CV). Genomic DNA from 143 heart transplant patients was
analysed for C282Y and H63D polymorphisms using polymerase chain reac-
tion and single strand conformational polymorphism. This was related to the
pre-transplant diagnosis using contingency testing. CV was diagnosed at rou-
tine surveillance coronary angiography. Kaplan Meier survival analysis and
log rank testing was used to assess for significance. We found that of pa-
tients transplanted for end-stage heart failure 56.6% had a preceding diagnosis
IHD; 43.4% had non-ischaemic cardiomyopathy. H63D and C282Y homozy-
gotes made up 80.4% and 85.3% of the cohort respectively. H63D heterozy-
gotes were over-represented in the ischaemic relative to non-ischaemic groups;
25.9% vs. 11.2% (p<0.05). No difference was found in the prevalence of C282Y
heterozygotes; 16.0% IHD vs. 12.9% non-IHD (p=NS). However, C282Y het-
erozygotes were much less likely to develop post-transplant CV; 46.0% vs.
81.0 % disease free at 5 years for CC and CV respectively (p=0.035). H63D had
no influence on CV development. To conclude, heterozygosity for H63D may
be a risk factor for the development of end-stage ischaemic myocardial dys-
function requiring transplantation. Previous studies report conflicting evidence
on the effects of C282Y and coronary artery disease, however, we found that
heterozygosity for the C282Y polymorphism may be protective against cardiac
transplant related coronary vasculopathy.

P3508 A deletion in the transcriptional activator EYA4 leads
to dilated cardiomyopathy with sensorineural hearing
loss

J. Schonberger', H. Levy 2 , J.B. Kim 2 , E. Grunig 3 , H. Katus 4 ,

C.E. Seidman', J.G. Seidman 2 . 'University Hospital Wuerzburg, Department
of Medicine, Wuerzburg, Germany; 2Harvard Medical School, Department of
Genetics, Boston, United States of America; 3 University of Heidelberg,
Department of Medicine Ill, Heidelberg, Germany; ° University Hospital
Lubeck, Department of Medicine I/, Lubeck, Germany

25% of Dilated Cardiomyopathies are familial. The few gene defects identified
so far, have led to the hypothesis that Dilated Cardiomyopathy is a disease of
the cytoskeleton. We report for the first time about a mutation in a transcrip-
tion factor (EYA4), which leads to a dilated cardiomyopathy accompanied by
sensorineural hearing loss. A 5kb heterozygous deletion, which affects exons
9 and 10, presumably leads to a severe truncation of the EYA4 protein. This
leads to the loss of the conserved EYA domain as well as a loss of a substan-
tial part of the variable domain. In adult human tissue, EYA4 shows highest
expression levels in cardiac and skeletal muscle. Recently described further
carboxy-terminal truncating mutations in EYA4 lead to isolated Sensorineu-
ral Hearing Loss. We conclude, that the distal portion of the variable region
contains a function, that is essential for the cardiac-specific activity of EYA4.
EYA4 is one of the four vertebrate-specific orthologes of the Drosophila gene
"eyes absent". A loss-of-function mutation in Drosophila eyes absent leads to
programmed cell death of ocular precursor cells. As mutations in eyes absent
lead to programmed cell death, we hypothesize that mutations in human EYA4
cause Dilated Cardiomyopathy and Sensorineural Hearing Loss through an im-
pairment of apoptotic control.
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P3509 Differences in collagen I and III expression in atrial
tissue of patients with atrial fibrillation with and
without mitral valve disease

U. Wetzel, A. Boldt, J. Lauschke, J. Weigelt, G. Hindricks, A. Dorszewski,
P. Schirdewahn, H. Kottkamp. University Leipzig Heart Center,
Electrophysiology, Leipzig, Germany

Background: Collagen I and III, major components of the extracellular matrix,
are increased in fibrotic tissues. Atrial fibrillation (AF) is a progressive disease
associated with increased atrial fibrosis. AF usually turns paroxysmal (PAF) to
chronic (CAF) with time. Histologically, most extensive atrial fibrosis could be
shown in patients (pts.) with mitral valve disease (MVD) and CAF. We therefore
postulated that atrial tissue expresses more collagen I and III in MVD than in
lone AF. Additionally there should be lower levels of collagen I and III in PAF
compared to CAF.
Methods and Results: Atrial tissue samples of pts. with lone AF (group I,
n=47, 26 PAF, 21 CAF) and pts. with MVD (group II, n=44, 8 PAF, 31 CAF, 5
SR controls) were obtained during cardiac surgery for AF and/or MVD. Colla-
gen I and III mRNA levels were measured by quantitative PCR (light cycler),
protein levels by Western blotting techniques. Collagen I and III mRNA (26,6
(range 3,4-92,2) vs. 57,4 (range 4,9-175,0) and 10,3 (range 0,16-51,8) vs. 17,3
(range 0,3-97,8), respectively) and protein levels (0,6 (range 0,1-1,0) vs. 0,95
(range 0,4-1,5) and 1,2 (range 0,1-7,7) vs. 6,1 (range 0,1-49,0), respectively)
were lower in group I but these differences were not statistically significant. In-
terestingly there were no differences between PAF and CAF pts. of group I and
group II. Control pts. of group II express less collagen I and III mRNA and pro-
tein, although differences were also not statistically significant. Pts. with lone
AF exhibit about the same levels of collagen I and III as pts. with MVD and SR.
Conclusions: Collagen I and III mRNA and protein levels are elevated in pts.
with MVD as compared to lone AF Since there was a similar degree of en-
hanced collagen expression in PAF and CAF, we conclude that fibrosis pre-
cedes AF. Further studies are needed to correlate these data to the histological
degree of fibrosis.

P3510 BMP-1 0 is required for embryonic heart function

H. Neuhaus', L. Gamer 2 , V. Rosen 2 , R.S. Thies 3 . 1 University of Halle,
Institute of physiological chemistry, Halle/Saale, Germany; 2Genetics Institute,
Cambridge, United States of America; 3Geron Corporation, Menlo Park,
United States of America

Recently we identified a novel member of the TGF-b family, BMP-10 which is
expressed exclusively in the trabeculated component of the developing mouse
ventricle, beginning at d 9.0 p.c.
Shortly after formation of a single heart tube at approximately d 8.5 p.c. in the
mouse the myocardium starts to differentiate into an outer compact myocardial
layer and an inner spongy zone, the trabeculated myocardial layer. The function
of this transient structure, the trabeculae, is presumably the maintenance of suf-
ficient oxygenation and nutrient supply to the growing myocardium prior to the
development of coronary arteries. During subsequent development, trabeculae
are thought to coalesce, thereby forming the muscular portion of the interven-
tricular septum and papillary muscles. Other observations demonstrated that
the conduction rate is higher in trabeculae compared to compact myocardium.
This was supported by the finding that connexin 40 and connexin 45 are more
abundantly expressed in the trabeculae. Based on those and additional studies
of gene expression patterns in the developing ventricles as well as on genetic
studies, Moorman et al. suggest that the ventricular conduction system origi-
nates from the trabecular ventricular component.
We could show that after the initial expression of BMP-10 in the trabeculae
BMP-10 expression changes during later development. After d 14.5 p.c. ex-
pression in the ventricle decreases and at the same time expression in the
atrium increases. In the adult heart, BMP-10 expression is restricted to a small
region in the right atrium containing the sino-atrial node. We further demon-
strate that a null mutation of the heart specific BMP-10 gene results in a failure
of the developing heart to trabeculate, leading to embryonic lethality caused
by insufficient cardiac function. Taken together, these data suggest that BMP-
10 might have a unique role during embryonic heart formation and, possibly,
maintenance of the mature heart conduction system.

P3511 Promoter-analysis of muscle LIM protein (MLP): organ
specific regulation by Nkx-2.5 and MyoD

B. Witzenbichler, R. Knoell, S. Knueppel, K. Warnke, H.P. Schultheiss.
University Hospital Benjamin-Franklin, Cardiology Dept., Berlin, Germany

Introduction: Muscle LIM Protein (MLP) is an adaptor protein of the cytoskele-
tal apparatus, expressed exclusively in myokardium and skeletal muscle. Re-
cent data using knock-out experiments suggest that MLP interaction with cy-
toskeletal filaments is important for ventricular compliance, and a disturbance
of MLP function could lead to cardiomyopathy. Data regarding the regulation of
organ-specific expression of MLP are not known to date. We therefore cloned
and analysed the promoter region of MLP in order to investigate the regulation
of MLP expression and to identify specific transcription factors.
Results: Cloning of a 3000 bp sequence upstream of the first exon (identified
by 5'RACE) of the MLP genom into a luciferase expression plasmid resulted in a
40x increase in luciferase activity after transfection in 1OT1/2-fibroblasts (mes-
nchymal precursor cells) and in C2C12 myoblasts compared to empty plasmid
control, suggesting that the cloned sequence contained the putative MLP pro-
moter region. Using deletion constructs the minimal promoter sequence could
be narrowed to a -112/68 bp region; in shorter constructs luciferase activity was
abolished. To identify regulatory transcription factors involved in striated muscle
differentiation we performed cotransfection experiments with Nkx2.5 and Tbx,
both being expressed during heart development, as well as with MyoD and
Myogenin, expressed during skeletal myocyte differentiation. Whereas Tbx and
Myogenin did not significantly affect MLP promoter activity, both Nkx2.5 and
MyoD lead to a 8 to 10fold increase in promoter activity when cotransfected
with MLP promoter, suggesting an important regulatory role for both transcrip-
tion factors in MLP expression. To support this result we established a stable
MyoD-expressing 10T1/2 cell line, which spontaneously forms myotubes; in
these cells overexpression of MyoD was sufficient to switch on MLP expres-
sion, as shown by RT-PCR. Alternatively, overexpression of Nkx2.5 in 1OT1/2
fibroblasts using an adenoviral construct could again induce MLP expression.
Summary: Our promoter analysis and overexpression experiments identified
Nkx2.5 and MyoD as positive regulators of MLP expression. Since both tran-
scription factors are expressed in an organ-specific manner, it can be argued
that Nkx2.5 regulates MLP expression in heart, whereas MyoD induces MLP
expression in skeletal muscle, at least during myocyte differentiation.

P3512 Endothelin and isoprenaline co-stimulation causes
contractile failure in engineered heart tissue which is
partially reversed by MEK inhibition

O. Zolk, F. Muenzel, T. Eschenhagen. Universitat Erlangen, Institut fur
Pharmakologie, Erlangen, Germany

Background: Progression of heart failure is due in large part to activation of
neurohormonal systems like the endothelin- (ET) and the sympathetic ner-
vous system. ET-1- and catecholamine-evoked signaling decisively involves
the MEK-ERK-pathway and is implicated in key pathological processes. We
hypothesized that MEK inhibition could prevent development of contractile dys-
function following combined ET-1 and isoprenaline (ISO) stimulation in engi-
neered rat heart tissue (EHT).
Methods and Results: EHTs reconstituted from neonatal rat cardiac myocytes
were cultured in serum containing medium for 6 days and treated with ET-1
(10 nM) + ISO (10 nM) for additional 5 days in the presence or absence of
the MEK-Inhibitor U0126 (10 µM, n=15 each group). Isometric force of con-
traction (FOC) was measured under basal conditions and with increasing con-
centrations of calcium (0.4-2.8 mM) and ISO (0.1-1000 nM). ET-1+ISO treated
EHTs showed a significantly diminished increase in FOC (delta FOC) in re-
sponse to ISO (0.17±0.02 vs. 0.38±0.04 mN, p<0.05). Moreover, contraction
(Ti, 73.1±3.0 vs. 54.8±2.0 ms, p<0.05) and relaxation times (T2, 89.8±4.1
vs. 62.8±2.4 ms, p<0.05) were significantly prolonged. Effects of ET-1+ISO
were partially reversed by U0126, resulting in an increased delta FOC in re-
sponse to ISO (0.23±0.02 vs. 0.17±0.02 mN p<0.05) and normalization of
T1 (61.5±1.9 vs. 73.1±3.0 ms, p<0.05) and T2 (75.1±3.3 vs. 89.8±4.1 ms,
p<0.05). U0126 significantly decreased rate of protein synthesis by 18%, as
assessed by 14C-phenylalanine incorporation. However, cardiac myocyte phe-
notype, investigated by immunohistochemical staining of sarcomeric actinin,
did not differ between treatment and control groups.
Conclusions: ET-1+ISO treatment caused contractile dysfunction in EHTs
suggesting that coactivation of the ET and sympathetic nervous system could
play an important role in the progression of heart failure. MEK inhibition with
U0126 partially reversed contractile dysfunction and decreased protein synthe-
sis in the EHT model. These data support a role for MEK/ERK in pathological
cell signaling.
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P3513 Efficient gene transfer in 24 h Langendorff-perfused
neonatal rat hearts

S. Wiechert, F. Munzel, T Eschenhagen. FAU, InstitutfurPharmakologie,
Erlangen, Germany

After completion of the human genome project there is increasing need for
valid, trustworthy and simple screening systems for the functional analysis of
these genes. In our study we demonstrate that it is possible to perfuse iso-
lated neonatal rat hearts for >24 In and perform an efficient adenoviral gene
transfer. We developed a modified recirculating Langendorff-system with con-
stant flow (1 ml/min) and monitored perfusion pressure, force and frequency
of contraction. Optimisation of the serum-free medium allowed an perfusion
for up to 48 In with constant pressure. The weight of the native hearts was
35.2±1.2 and after 24 h 36.6±2.8 mg/g bodyweight, the weight of lyophilised
native hearts 19.5±0.2% that of 24 In perfused 17.4±0.6% of wet weight (n=1 2
and 10, p<0.05). This suggests 10% oedema, a result that was confirmed his-
tologically by H&E stained paraffin sections.
After mounting the hearts and 3 h of equilibration, function was measured under
basal conditions and after perfusion with isoprenaline (0.1 RM). This procedure
was repeated after 24 h in the same way (n=13). Results are shown in table 1.

Table 1: Contractile parameters (n=13)

Frequency Force of Time of Velocity of
[bpm] contraction [mN] relaxation Ims] relaxation [N/s]

3 h Medium 130±14 2.1±0.4 125±5 28+5
3 h lsoprenaline 168+14 3.5±0.4 81±2 58+7
24 h Medium 131±10 4.3±0.5 137±5 48±5
24 h Isoprenaline 155±11 5.7±0.6 95±5 87±10

When hearts were perfused with recombinant, replication deficient adenovirus
encoding beta-galactosidase or the green fluorescent protein at a moderate
dose (200 mio biologically active virus), transfection efficiency reached 30-60%.
The gene transfer did not affect contractile parameters, indicating lack of virus
toxicity. In summary, we have developed a new in vitro model that allows to
study functional consequences of transient gene transfer on contractile force
under well defined conditions in the intact heart.

ANIMAL MODELS IN ATHEROSCLEROSIS

P3514 Increased atherosclerosis in LDL receptor-null mice
lacking the CC-chemokine receptor 4

B.R. Kwak 1 , G. Pelli 1 , N.R. Veillard', F. Mulhaupt t , R.W. James 2 ,

C.A. Power 3 , F. Mach 1 . 1 University Hospital Geneva, Cardiology Division,
Geneva, Switzerland; 2 University Hospital Geneva, Endocrinology and
Diabetes, Geneva, Switzerland; 3Serono Pharmaceutical Research, Geneva,
Switzerland

Immunologic and inflammatory responses play a crucial role in the develop-
ment of atherosclerosis. Chemokines are a superfamily of small proteins in-
volved both in routine leukocyte trafficking and in the activation and recruite-
ment of specific cell populations to sites of inflammation and infection. CC-
chemokine receptor 4 (CCR4), a high affinity receptor for the CC chemokines
macrophage-derived chemokine (MDC) and thymus and activation-regulated
chemokine (TARC), is expressed in the thymus and spleen, and also by periph-
eral blood T lymphocytes, monocytes, macrophages, platelets, and basophils.
Recent studies have demonstrated a key role for CCR4 in lipopolysaccharide-
induced endotoxic shock, but little is known on the role of this chemokine re-
ceptor in other inflammatory diseases. We have observed CCR4 expression in
human atherosclerotic lesions. The purpose of this study was to examine the
role of CCR4 in the development of atherosclerosis in vivo.
Atherosclerosis-susceptible LDL receptor-deficient mice were intercrossed with
CCR4-deficient mice. Male double (CCR4-/-LDLR-/-) and single (LDLR-/-)
knockout mice of 12 weeks old (n=6 per group) were fed a cholesterol-rich
diet (1.25%) for 14 weeks. Atherosclerotic lesions were measured by com-
puter image analysis measuring the extent of sudanophilic lesions within the
thoraco-abdominal aorta and aortic root. Increase in serum lipid profiles (total
cholesterol, triglycerides) did not differ between both groups.
The progression of atherosclerosis was significantly increased in the thoraco-
abdominal aorta and aortic root of CCR4-/-LDLR-/- double knockout mice as
compared to controls (LDLR-/- mice). For the thoraco-abdominal aorta, the lipid
deposition was 21.3±4.5 % and 11.2±2.2% for CCR4-/-LDLR-/- and LDLR-/-
mice, respectively (mean±SEM, p<0.05). Similar results were obtained in aor-
tic root analysis.
To our knowledge, this is the first demonstration that blocking a chemokine
pathway increases the progression of atherosclerosis in vivo. Our results might
point to a beneficial effect of the recruitement of a specific subset of inflamma-
tory cells in the early phase of atherogenesis. This unexpected role for CCR4
in the development of artherosclerosis underlines the complexity of cellular in-
teractions leading to this common disease.

P3515 The nitric oxide donor molsidomine favours features
of atherosclerotic plaque stability during cholesterol
lowering in rabbits

G.R.Y De Meyer, M.M. Kockx 2 , M.W.M Knaapen 3 , W. Martinet, D.M.M De
Cleen' , H. Bu[t 1 , A. Herman t . ' University of Antwerp - UIA, Pharmacology,
Wilrijk, Belgium; 2General Hospital Middelheim, Pathology, Antwerp, Belgium;
3HistoGeneX, Edegem, Belgium

Atherosclerotic plaques with an unstable phenotype are characterized by a
thin fibrous cap containing numerous macrophage-derived foam cells and
few smooth muscle cells (SMC). A treatment decreasing the number of
macrophages and/or increasing the number of SMC might favour plaque stabi-
lization. Therefore, we investigated in the aorta of cholesterol-fed rabbits (0.3%
cholesterol, 20 weeks) the effect of 4 weeks cholesterol withdrawal as such and
in combination with the nitric oxide (NO) donor molsidomine (0.1 or 1 mg kg-1
day-1) on atherosclerotic plaque size and on macrophage and SMC content
using (immuno)histochemical techniques. We also studied superoxide produc-
tion (lucigenin assay) and the expression of extracellular superoxide dismutase
(ecSOD) mRNA (quantitative reverse transcription-PCR), respectively.
Cholesterol treatment led to atherosclerotic plaque formation in the aorta, an
increase in superoxide production, and a decrease in ecSOD mRNA as com-
pared to normal aortas. Cholesterol withdrawal alone led to the formation of a
thin subendothelial macrophage-free layer and significantly reduced both vas-
cular cell adhesion molecule-1 (VCAM-1) expression and cell replication in the
luminal part of the plaque. It did not affect plaque area, apoptosis, superoxide
production, and ecSOD mRNA expression. Treatment with molsidomine (1 mg
kg-1 day-1) during the cholesterol withdrawal period increased the thickness of
the subendothelial macrophage-free layer consisting of SMC, and resulted in a
normalisation of both the superoxide production and ecSOD mRNA expression
by the aorta.
The latter findings demonstrate that cholesterol lowering combined with mol-
sidomine treatment increases features of stable atherosclerotic plaques.
1

P3516 Angiotensin 1I accelerated atherosclerosis is
attenuated in osteopontin deficient mice

D. Bruemmer', A.R. Collins 2 , U. Kintscher t , G. Noh 2 , Y. Ozawa 2 , E. Fleck,
R.E. Law 2 , W.A. Hsueh 2 . ' German Heart Institute, Dept. Cardiology, Berlin,
Germany; 2 University of California, Division of Endocrinology, Los Angeles,
United States of America

Osteopontin (OPN) is large acidic phosphoprotein and acts through its arginine-
glycine-aspartate (RGD) tripeptide integrin binding motif as an adhesion sub-
strate and migration stimulus. These interactions with integrins result in activa-
tion of cell signaling pathways and regulation of gene expression. Angiotensin
II (All) is a potent inducer of OPN in the atherosclerotic vessel wall and over-
expression of OPN has been identified in atherosclerotic lesions. We therefore
hypothesized that OPN may play a key role in early and late changes associ-
ated with the development and progression of All accelerated atherosclerosis.
To test this hypothesis we bred OPN-/- with ApoE-/- mice to develop heterozy-
gote ApoE-/-OPN+/- and homozygote ApoE-/-OPN-/- double knock-out mice.
Three month old male ApoE-/-OPN+/- and ApoE-/-OPN-/- mice and ApoE-/-
OPN+/+ littermate controls were infused with 2.5 Fg/kg/min All for 4 weeks. All
3 groups developed marked hypertgn'sion (systolic 160 mmHG vs. 100 mmHG
in control animals). En face analysis of the thoracic aorta revealed a signifi-
cant 65% decrease in atherosclerotic lesions in OPN deficient mice compared
to ApoE-/-OPN+/+ littermate control mice (ApoE-/-OPN+/- 5.3%, n=9; ApoE-/-
OPN-/- 5.1%, n=6; ApoE-/-OPN+/+ 15.3%, n=4). Real time RT-PCR confirmed
that OPN mRNA expression was decreased by 50% in ApoE-/-OPN+/- mice
and not detectable in ApoE-/-OPN-/- mice. Lipid profiles were similar in the
3 groups. Peritoneal macrophages from OPN deficient mice exhibited an im-
paired chemotactic response in transwell migration assays which could con-
tribute to the diminished atherosclerosis observed in the OPN deficient mice.
These data suggest that OPN is an important proatherogenic factor in the ves-
sel wall. Approaches designed to inhibit OPN expression and/or adhesion in
vasculature may provide a novel therapeutic strategy against atherosclerosis.
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P3517 Increased vascular cell apoptosis and proliferation
after balloon injury in p53 null mice

C M. Matter', ME. Villeia Dantas', L. Ma', E. Hofmann 2 , S-W. Hai, T
F. Liischer' . t Cardiovascular Research, Institute of Physiology/Cardiology,
Zurich, Switzerland; 2Schneider, Bulach, Switzerland,- 3Jomed, Beringen,
Switzerland

A disequilibrium between vascular cell death and proliferation is a prominent
feature in the response to vascular injury. A phase of marked medial apoptosis
is known to initiate the process of balloon-induced lesion formation in large
animals. At the molecular level, p53 is a known mediator of apoptosis and cell
cycle arrest that is induced by DNA damage and has been associated with
restenosis. However, a cause-effect between p53 and balloon-induced lesion
formation is still unknown. We tested the hypothesis whether the lack of p53
would decrease apoptosis and enhance proliferation after balloon injury.
Balloon distension injury was performed in the non-dissected portion of the
left proximal common carotid artery of p53-/- and wild-type C57BI/6 (WT) male
mice weighing 22.5 to 24.5g. Serial cross sections of the dilated segment of
the carotid artery were obtained 3h, 1, 7 and 28d after balloon injury (n>7
for each group, mean±SD). Cellularity was determined by chromatin staining
(DAPI) and DNA synthesis was assessed by BrdU labeling index (BrdU-I). Cell
death and apoptosis were characterized by the typical nuclear morphology that
was confirmed by TUNEL and active caspase-3 staining. Medial cellularity de-
creased early, then increased at d7 and 28 in a similar fashion in both strains.
However, at id post injury, total medial cell count was lower in p53 -/- than in
WT mice (38±20 vs. 59±13, p<0.05). Indeed, counts of cell death were higher
in p53-/- than in WT mice at 3h (17±6 vs. 10±5, p<0.05), id (10±7 vs. 4±4,
p<0.05), 7d (9±5 vs. 5±4, p<0.05) and 28d (8±8 vs. 1±1, p<0.001) post in-
jury. On the other side, medial proliferation (BrdU-I) was also higher in p53
-/- mice at 7d (8±6 vs. 5±4, NS) and at 28d (0.9±1.2 vs. 0.6±1.0, p<0.05).
Intima analysis revealed that its cellularity decreased sharply 3h post injury
in both strains (4±2 vs. 5±3, NS), then increased more in p53 null mice at 7
(149±92 vs. 101±63, NS) and 28d (83±43 vs. 46±7, p<0.001). These findings
were paralleled with an increased intimal proliferation rate in p53 null mice at
7d (11±10 vs. 4±3, p<0.05) that leveled off and became similar in both strains
at day 28. Lumen areas and intima/media ratio were not different between the
strains.
p53 null mice show a higher rate of cell apoptosis and proliferation after carotid
balloon injury. The paradoxical increase in cell death in p53 -/- mice suggests
a compensatory activation of p53-independent apoptosis pathways in these
animals. The increase in cell proliferation in p53 knockout mice is likely due to
the lack of cell cycle arrest mediated via p53.

P3518 Omapatrilat accelerates reendothelialisation and
prevents fatty streak deposit in a novel model of
mouse carotid injury

J. Roncalli 1 , B. Garmy 2 , C. Castano 2 , L. Brouchet 2 , R. Elhage 2 , F. Bayard 2 ,

J.F. Arnal 2 . 1 CHU Rangueil, Cardiologie Dept., Toulouse, France; 2HBpital de
Rangueil, INSERM U 397 et physiologie medicale, Toulouse, France

Background: The importance of endothelial integrity was initially demon-
strated by the facilitation of atherosclerotic lesion development in hypercholes-
terolemic animals models endothelial injury. We have previously shown that
omapatrilat prevents spontaneous fatty streak deposit at the root of the aorta.
We have evaluated the effect of omapatrilat, a dual ACE and NEP inhibitor, on
the acceleration of reendothelialization in wild-type mice and the development
of fatty streak in apolipoprotein E (apoE)-deficient mice after arterial injury.
Methods: Firstly, 2 groups of six male wild-type mice were given either placebo
or omapatrilat 100 mg/kg/day. Reendothelialization was evaluated by staining
the denuded areas with Evans blue. Secondly, 2 groups of six male apoE-
deficient mice were given either placebo or omapatrilat 100 mg/kg per day after
carotid injury for 3 months. The evaluation of fatty streak deposit was evaluated
using red oil staining.
Results: 3 days after arterial injury, in wild-type mice treated with omapatri-
lat in mice demonstrated placebo accelerated reedothelialization compared to
placebo (% of area remaining deendothelialized = 38.8 ± 1.5, vs = 46.9 ± 2,
p <0.005). Placebo-treated apoE-deficient mice developed fatty streak deposit
at the site of injured carotid, whereas the uninjured controlateral carotid artery
demonstrated no lesion. In contrast, ApoE-deficient mice treated with omapa-
trilat had almost no fatty streak deposit 3 months after arterial injury.
Conclusion: Omapatrilat accelerates reendothelialization after carotid arterial
injury in wild-type mice and protect the apoE-deficient mice from fatty streak
deposit after arterial injury. The benefit of the dual ACE and NEP inhibition
should be considered in the prevention of atherosclerosis after endoluminal
angioplasty.

DOPPLER ECHOCARDIOGRAPHY

P3519 Comparison between parameters of diastolic function
derived from conventional Doppler echocardiography
and from Doppler tissue imaging

C. Selton-Suty, L. Mock, R. Piquemal, M. Nippert, A.C. Vancon, Y. Juilliere.
Chu Nancy-Brabois, Cardiology Dept., Nancy, France

Background: Measurement of left ventricular flow propagation velocity (LV
FPV) is a useful noninvasive estimate of Tau. Doppler tissue imaging (DTI)
seems a promising new echocardiographic approach of diastolic function.
Methods: We studied 54 pts (50±17 yrs, 16 nI pts, 29 pts with idiopathic DCM,
and 9 pts with primary pulmonary hypertension) and recorded from apical 4C
view 1) LV FPV with color M-mode echocardiography, 2) mitral flow (mit) with
conventional Doppler, 3) septa) (sep) and lateral (lat) wall motion with pulsed
Doppler tissue imaging (DTI). We tried to correlate color M-mode LV FPV
(mean value: 46.1±16.7 cm/s), that is well correlated with Tau, with the fol-
lowing parameters: maximal velocity of mit, sep and lot E waves; mit, sep, and
lot E/A ratio; LV, sep, and lot myocardial performance index (MPI). LV MPI is
defined as the ratio of the sum of isovolumic contraction and relaxation times to
ejection time, and is an index of global function. We applied the same formula
to DTI derived sep and fat time intervals.
Results: see table.

Correlations with LV FPV

mean±SD r value p value

age 50±17 -0.487 0.002
mit E (cm/s) 69.5±22.6 0.579 0.000
Sep E (cm/s) 7.7±3.3 0.545 0.000
lat E (cm/s) 10.5±4.9 0.659 0.000
mit E/A 1.4±1.0 0.318 ns
sep 5/A 1.1±0.6 0.609 0.000
lot E/A 1.5±1.1 0.505 0.004
LV MPI 0.59±0.24 -0.468 0.003
sep MPI 0.92±0.62 -0.500 0.002
fat MPI 1.5±1.1 -0.125 ns

Conclusion: Our study shows interesting correlations between pulsed DTI pa-
rameters of diastolic or global function and LV FPV, suggesting further correla-
tions with Tau.

P3520 Detection of a pseudonormal mitral inflow pattern
using Doppler myocardial imaging

T. Poerner, B. Goebel, C. Wolpert, T. Sueselbeck, S. Pfleger, M. Borggrefe,
K.K. Haase. Univ. Hospital Mannheim, 1st Dept. of Med., Mannheim, Germany

Background: Impaired relaxation can be masked by elevated filling pressures,
resulting in a pseudonormal mitral inflow pattern. Aim of the study was to as-
sess the ability of Doppler myocardial imaging (DMI) - derived parameters to
improve the noninvasive diagnosis of pseudonormalization.
Methods: 83 consecutive patients with a normal transmitral Doppler profile
(E/A > 1) scheduled for coronary angiography underwent DMI and left heart
catheterization. Peak transmitral velocities were determined at rest (E, A) and
during the strain phase of a Valsalva maneuver (Ev, Av). Propagation velocity of
the early mitral inflow (Vp) was measured by color M-mode. Early diastolic peak
velocities of lateral mitral annulus (E') and the peak diastolic myocardial velocity
gradient of the posterior basal wall (MVG) were obtained by DMI. Myocardial
relaxation time (MyoRT) was calculated between aortic valve closure and the
early diastolic myocardial velocity peak of the posterior basal wall by DMI. The
left ventricular end-diastolic pressure (LVEDP) and ejection fraction (EF) were
determined invasively.
Results: Pseudonormalization, defined as LVEDP > 14 mm Hg and E/A > 1,
was found in 46 patients (LVEDP 21 ± 7 mm Hg, EF 62 ± 15%, E/A 1.4 ±
0.5), while 37 patients served as a control group (LVEDP 7 ± 2 mm Hg, EF 71
± 8%, E/A 1.4 ± 0.4). Parameters presenting significant differences between
these 2 groups are summarized in the table, together with the coefficients of
linear correlation with LVEDP and the values of AUC (area under the receiver-
operating characteristic curve for the prediction of LVEDP > 14 mm Hg).

Parameters 	 Pseudonormalization 	 Control group AUC (ROC-Curve) 	 r

Valsalva response 0.28 ± 0.28 • 0.14 f 0.22 0.667' 0.43
E/E' 14.2±6.1" 9.9 ± 2.9 0.724'• 0.45""
MyoRT (ms) 118 f 31 " 82 ± 17 0.738'• 0.45 •'
5/Vp 1.8±0.8" 1.2±0.5 0.751" 0.39"
MVG (ifs) -2.5±1.5" -4±1.7 0.775" 0.45'•

Valsalva response = 1-(Ev/Av)/(E/A); r = coefficient of linear correlation with LVEDP; * p < 0.05;
" p < 0.01

Conclusions: 1) MVG had the highest predictive accuracy to identify elevated
filling pressures. 2) Combined indexes MyoRT, ENp and E/E' are faster reli-
able alternatives superior to Valsalva maneuver for detecting a pseudonormal
Doppler profile.
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P3521 Dependence on venous return of diastolic left
ventricular flow propagation and mitral annular
velocities

B.P. paelinckl, M. van Eck 1 , J. Walpot 1 , S. De Hert 2 , T. Gillebert 3 .

'University Hospital Antwerp, Cardiology, Edegem, Belgium; I University
Hospital Antwerp, Anesthesiology, Edegem, Belgium; 3 University Hospital
Ghent, Cardiology, Ghent, Belgium

Background: The response of diastolic mitral flow to increased venous re-
turn due to leg lifting (LL) provides prognostic information in congestive heart
failure patients. Recent studies in open chest coronary surgery patients ex-
plained these effects in terms of length dependent activation of cardiac muscle
and contraction-relaxation coupling. Colour M-mode of mitral inflow and tissue
Doppler imaging of mitral annular motion have been presented as relatively
preload independent parameters. The present study analysed the response to
LL of Doppler measurements in healthy subjects.
Methods and Results: Pulsed Doppler of left ventricular filling and outflow,
colour M-mode of early left ventricular filling and mitral annular velocities were
measured at baseline and during 45° LL (n=24).
LL resulted in increased stroke volume (69.1 ml ± 13.5 to 73.5 ml ± 13.5,
P<0.01), left ventricular ejection time (286 ms ± 20 to 293 ms ± 18, P<0.01)
and systolic annular velocity (6.8 cm/s ± 1.2 to 7.3 cm/s ± 1.1, P<0.01). LL
induced an increase in peak early (E) mitral flow velocity (73.5 cm/s ± 12.9 to
80.3 cm/s ± 13.6, P<0.01), flow propagation (53.1 cm/s ± 10.2 to 59.2 cm/s ±
12.6, P<0.01) an E' diastolic annular velocity (10.8 cm/s ± 2.2 to 11.7 cm/s ±
2.0, P<0.01). There was a shortening of E wave deceleration time (178 ms ±
27 to 163 ms ± 27, P<0.01) and isovolumic relaxation time (76 ms ± 11 to 68
ms ± 10, P<0.01). Interobserver variability was low (mean of the difference for
E was 0.3 cm/s ± 0.5).
Conclusions: LL enhanced systolic function according to Frank-Starling's law.
The changes of diastolic function reflected the combination of elevated filling
pressures and accelerated relaxation. Flow propagation and diastolic mitral an-
nular velocities obviously were dependent on venous return.

P3522 Inadequacy of mitral flow propagation velocity
assessed by color M-mode Doppler for differentiation
of pseudonormal from normal left ventricular filling

K. Dennig, H.U. Haase, A. Schomig. Klinikum rechts der Isar, 1. Medizinische
Klink, Munich, Germany

Background: Impaired diastolic LV function may be associated with a normal
E/A ratio of mitral inflow in the presence of combined relaxation and compli-
ance abnormalities. We sought to assess whether flow propagation velocity
(vp) of early LV filling determined by color M-Mode Doppler may enable differ-
entiation between such pseudonormal from normal velocity profiles. Methods:
We studied 43 patients with marked LV hypertrophy due to hypertension and a
normal mitral inflow E/A ratio as well as no valvular lesion. Fourty healthy per-
sons served as control group. From PW Doppler registered LV filling profiles E,
A, E/A, E acceleration and deceleration slopes as well as time intervals were
measured. Flow propagation velocity vp was determined as the slope of the
aliasing velocity from color M-Mode Doppler recordings oriented from the LV
apex towards the tips of the mitral leaflets. Results: In the entire patient group
with a pseudonormal filling pattern, vp was not significantly different from the
control group, 73 ± 37 vs. 74 ± 32 cm/s. Only 5/43 patients showed a vp <
45 cm/s and all of them had a reduced systoliv LV function. Except for acceler-
ation slope, which measured 997 ± 367 in patients with pseudonormalisation
vs. 755 ± 260 cm/s2 in normals, no significant differences were present for
all other PW Doppler parameters between both groups. Conclusion: 1) Flow
propagation velocity of early LV filling is frequently normal in patients with a
pseudonormal mitral inflow profile and, thus, does not enable differentiation
from normal filling patterns. 2) Reduced flow propagation is found in patients
with impaired systolic LV function suggesting that ventricular suction is a major
determinant of vp.

P3523 Pulsed-wave tissue Doppler echocardiography of
various corners of mitral annulus in assessment of
left ventricular diastolic function

T. Paleeek, A. Linhart, M. Aschermann. General teaching hospital, llnd
department of internal medicine, Prague, Czech Republic

Background: Early diastolic mitral annulus (Em) velocity measured by pulsed
wave tissue Doppler echocardiography (PW-TDE) has been referred to be a rel-
atively preload independent parameter of left ventricular (LV) diastolic function.
However, there are substantial differences among Em velocities measured on
various corners of mitral annulus. Therefore, uniform cut-off values distinguish-
ing normal and abnormal LV diastolic function are difficult to apply.
Aim of the study: To compare the sensitivity and the specificity of Em velocities
measured on septal, lateral, posterior and anterior corner of mitral annulus by
using receiver operating characteristics (ROC) curves analysis and to deter-
mine cut-off values for selected limit of 90% sensitivity.
Methods: Pulsed wave Doppler analysis of mitral inflow and pulmonary venous
flow was performed in 69 patients (65% men, mean age 49±19 years). Patients
were then classified into two groups: group N with normal LV filling pattern
(n=35) and group I with impaired LV filling pattern (n=34). The latter included 23
subjects with impaired relaxation and 11 patients with pseudonormalized filling
pattern. PW-TDE was performed on the septal, lateral, inferior and anterior
corner of mitral annulus and peak Em velocities were measured. ROC curves
of Em velocities were compared by assessing the areas under the curve (AUC)
and 95% confidence intervals.
Results: Em velocities were significantly (p<0,001) lower in the group I com-
pared to the group N. AUC of ROC curves were comparable on all four corners
of mitral annulus ranging from 0,92 on the septal corner to 0,96 on the lateral
corner. Cut-off values and specificities (for 90% sensitivity) were -0,09 m.s-1
and 89% on the septal corner, -0,12 m.s-1 and 94% on the lateral corner, -0,10
m.s-1 and 94% on the inferior corner and -0,11 m.s-1 and 91% on the anterior
corner.
Conclusions: Values of Em velocity differ substantially according to the site
of measurement. On all mitral annular corners the assessment of Em velocity
allows detection of LV diastolic dysfunction with high and comparable sensitivity
and specificity. However, different cut-off values should be used with the lowest
value for the septal corner of annulus (-0,09 m.s-1) and the highest for the
lateral corner (-0,12 m.s-1).

P3524 Evaluation of diastolic function of the left ventricle in
white coat hypertension patients using tissue
Doppler imaging

G. Koutroulis', K. Liosis 2 , D. Dawson 3 , N. Giatrakos 3 , M.R. Wilkins 2 ,

P. Nihoyannopoulos 3 .'Hammersmith Hospital, Cardiology Dept., London,
United Kingdom; 2Imperial College, Hammersmith Hospital, Department of
Clinical Pharmacology, London, United Kingdom; 'Hammersmith Hospital,
NHLI, ICSM, Department of Cardiology, London, United Kingdom

Background The clinical significance of white coat hypertension (WCH) has
been a subject of much debate. In this study we hypothesise that patients with
WCH will have impaired diastolic function, similar to hypertensive patients with
a family history of hypertension (FHT).
Methods Sixteen patients with WCH (mean age 36.25±11.3 years, mean day-
time blood pressure 135/84 mmHg)„yand 13 FHT patients (mean age 37.6 ±
8.7 years, mean daytime blood pressure 146/94 mmHg), were compared with
14 controls (mean age 31.8 ± 6.9 years, mean daytime blood pressure 113/74
mmHg). From apical four chamber projections, the E wave velocity, E/A ratio,
isovolumic relaxation time (IVRT), and deceleration time (DT), were measured
from transmitral Doppler velocities. From apical long axis projections, (posterior
mitral annulus), the peak systolic velocity (Sa), early (Ea) and late (Aa) diastolic
velocities, the Ea/Aa ratio were measured with pulsed TDI. The E wave velocity
corrected for the influence of relaxation as a less load dependent index (i.e.,
the E/Ea ratio) was also measured.
Results E, A, E/A transmitral velocities, were similar between WCH, FHT and
controls. Similarly, there were no differences between Ea, Aa and Sa of WCH,
FHT and controls. Only DT (WCH 176 ± 41 vs controls 142 ± 24 msec,
P<.012, FHT 183 ± 36 vs controls 142 ± 24 msec, P<.002), and E/Ea (FHT
5.7 ± 1.3 vs WCH 4.7±.95 P<0.031) were higher in FHT compared with both,
WCH and controls respectively.
Conclusion This study suggest that patients with WCH have normal diastolic
function which distinguishes this group from patients with FHT. This distinction
could have significant prognostic implications.
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IP3525 I Adamantiades-Behcet's disease is associated with
impaired aortic distensiblity and left ventricular
diastolic function

I. Ikonomidis 1, J. Lekakis 1 , K. Stamatelopoulos 1 , K. Aznaouridis 1,

A. Protogerou 1 , N. Markomihelakis 2, P.H.Kaklamanis 2, M. Mavrikakis 1.

tAlexandra Hospital, University of Athens, Department of Clinical
Therapeutics, Athens, Greece; 2Athens Medical Center, Rheumatology.
Athens, Greece

Adamantiades-Behcet's disease (ABD) is multisystem disorder characterized
by vasculitis leading to vascular complications (VC) such as aneurysm forma
tion, stroke, arterial or venous occlusive disease. Endomyocarial fibrosis has
also been described in ABD. We investigated whether ABD is related with im
paired aortic distensibility (AoD) and left ventricular (LV) function.
Methods: We studied 50 patients with ABD (age 38+11 years) and 20 nor
mal controls by 2D, and Doppler Echocardiography. AoD was calculated using
the formula 2 x (pulsatile change in aortic diameter)/[diastolic aortic diameter
x (aortic pulse pressure)]. Thoracic aorta diameters (TAO-mmlm 2 ) were mea
sured 3 em above the aortic valve by 2D guided M-mode echocardiography
and pulse pressure was obtained simultaneously by cuff sphygmomanometry.
Isovolumic relaxation time (IVRT-ms), deceleration time (DT-ms) and flow prop
agation index (FPI-m/s) were measured to assess diastolic LV function. The
duration of disease from diagnosis to time of examination and presence of VC
were noted.
Results: All patients had normal systolic LVfunction. Patients and controls had
similar age and atheroslerotic risk factor distribution. AoD and stiffness (cm2

dyn(-l) 10-6 ) , IVRT and FPI were impaired in patients with ABD compared to
controls (table). The duration of disease was related to low AoD and high TAO
(r=- 0.48 and r=0.52, P<O.Ol) independently of age and risk factors. Patients
with VC (n=19) had higher LV mass (glm 2 ) left atrium (LA-mm/m2 land DT than
patients without (table). DT> 190ms predicted VC with 83% sensitivity and 81%
specificity (ROC curve area:81 % (CI:65-97%)) independently of age and risk
factors.

AoD Ao IVRT FPI Vascular LV LA DT
stiffness complications mass

Beheet 0.79±0.5 53±38 85±13 0.42±0.1 Yes 103±12 19±1 220±34
(n=50) (n=18)
Controls 2.0±0.9 15±6 70±15 0.69±0.3 No 89±17 16±2 180±30
(n=20) (n=32)
p <0.01 <0.01 <0.01 <0.01 P <0.01 <0.01 <0.01

Conclusion: ABD is related with impaired AoD possibly due to vasa vaso
rum vasulitis leading to increased Ao diameters as disease progresses in time.
ABD is related with impaired diastolic LV function likely due to coronary vas
culitis leading to endomyocardial fibrosis. Diastolic LV dysfunction is linked to
presence of vascular complications implying the presence of a common patho
physiological pathway.

I P3526 I Do patients with heart failure and normal systolic
function really have diastolic heart failure?

P.M. Mottram, T.H. Marwick. Princess Alexandra Hospital, University
Department of Medicine, Brisbane, Australia

Background: Diastolic heart failure (DHF), conventionally defined by exclu
sion (clinical heart failure [CHFj with normal LV systolic function), is reported
to account for 30·50% of CHF in the community. We sought to use new echo
Doppler parameters to make a specific (rather than exclusive) diagnosis of iso
lated DHF among pts referred to a large tertiary echo center for assessment of
LV function.
Methods: Between April 2000 and June 2001, 938 consecutive pts were re
ferred for echo assessment of LV function. Pts with clinical CHF and normal LV
systolic function, no wall motion abnormalities or valve disease, and no history
of coronary artery disease were assessed for evidence of diastolic dysfunction
based on transmitral and pulmonary vein flow. Impaired LV relaxation (IR) was
defined by E/A<l and E wave deceleration time (DT) >240msec. Pulmonary
vein systolic (S), diastolic (D) and atrial reversal (A rev) velocities were used
to differentiate pseudonormal (PN) filling (S/D<l or A rev>35cm/s) in pts with
normal E/A and DT who had LV hypertrophy or left atrial dilatation.
Results: Normal LV systolic function was present in 331 of 938 pts (35%).
Fifty-three (27 male, age 72±11yrs) pts from this group (6% of referrals) met
the inclusion criteria for a clinical diagnosis of DHF. Hypertension, and diabetes
were present in 34 (64%) and 16 (30%) pts respectively. Twenty pts (38%) pre
sented with acute CHF (19 admitted to hospital); 42 pts (79%) had chronic CHF
symptoms. Diastolic dysfunction was confirmed by echo in 38 pts (72% of clin
ical DHF pts), of whom 27 pts had IR (E/A 0.75±0.16, DT 291±40 msec), 10
pts had PN filling (EtA 1.37±0.74, DT 190±42 msec), and 1 pt had restrictive
filling. Diastolic function was normal in 13 pts and indeterminate in 2 pts. Di
astolic dysfunction pis had increased LV septal thickness compared with pts
with normal diastology (1.3±0.2 vs 1.1±0.2 em, p=O.Ol). In comparison with
pts with normal diastolic function, pts with PN filling had increased E velocity

and EtA ratio (p<0.05 for both), and pts with IR had reduced E/A ratio (p<0.05)
and prolonged DT (p<O.OOOl).
Conclusion: Isolated, clinically defined DHF is uncommon (6%) among pts
referred for echo assessment of LV function at a tertiary center. However, echo
evidence of diastolic dysfunction is present in the majority (72%) of these pts
with clinically defined DHF. Most of these pts have impaired LV relaxation, but
pseudonormal filling also accounts for a significant proportion (26%) of diastolic
dysfunction in this population.

IP3527 I Subtle left ventricular systolic dysfunction detected
by tissue Doppler is a diagnostic tool in heart failure
with "preserved" systolic function

E. Garcia 1, E.R. Perna 2, E.F. Farias 2 , E.A. Tassano 1, R. Obregon 1,

S.M. Macin 2 , D.A. Moratorlo ", p.o. Liva 3 . 'Instltuto de Cardiologia J. F
Cabral, Echocardiography. Corrientes, Argentina; 21nstituto de Cardiologia J.
F Cabral, Heart Failure Clinic, Corrientes, Argentina; 31nstituto de Cardiologia
J. F Cabral, Coronary Intensive Care Unit, Corrientes, Argentina

Aims: To evaluate the diagnostic utility of tissue Doppler echocardiography to
identify patients with heart failure in presence of preserved systolic function
Methods: We evaluated 80 patients with left ventricular ejection fraction (LVEF)
>=50%, 29 of them with heart failure, defined as subject who meet Framing
ham diagnostic criteria (Group 1), and 51 normal subject (Group 2). LVEF was
measured by cross sectional Simpson's method and myocardial velocities were
obtained by pulsed tissue doppler (pTD) at the basal septum wall in 4-chamber
view. Sensitivity (S), specificity (E) and predictive value, positive and negative
(PPV and NPV), were determined and ROC curves were used to select the
best values.
Results: Mean age of group 1 and 2 was 67.3±13 vs 51.1±20 years (p<O.OOl)
and LVEF was 65.3±8.2 vs 59.7±6.7 (p=0.002), respectively. pDT values in
group 1 and 2 were the followings: peak E 5.9±2.4 vs 10.5±4 cmls; peak S
5.6±1.7 vs 8.2±1.5 cm/s; peak A 7.2±3.4 vs 9.5±2.5 cm/s; isovolumic my
ocardial relaxation time (IVRT) 162.4±39 vs 89.3±23.3 ms; and isovolumic
myocardial contraction time (IVCT) 106.8±34 vs 69.1±17 ms (all p<O.OOl).
The area under the ROC curve and the S, E, PPV and NPV are displayed in
the table:

Variable Area Cut point S(%) E(%) PPV(%) NPV(%)

PeakE 0.85 7.15 em/s 78.4 76.9 66.7 85.1
Peak A 0.70 7.25 em/s 82.4 49.3 60.9 73.7
EtA ratio 0.65 0.75 68.6 55.6 50.0 72.9
PeakS 0.89 6.75 em/s 88.2 80.0 79.3 88.2
IVRT 0.95 117.5ms 86.3 93.1 79.4 95.7
IVCT 0.86 87.5 ms 84.3 72.4 72.4 84.3

Conclusion: pDT was a usefulness tool to diagnose heart failure in patients
with preserved systolic function, and the most important parameters were IVRT
(diastolic function) and peak S (systolic function). Thus, despite normal ejec
tion fraction, subtle impairment of left ventricular systolic function is present in
patients with diastolic heart failure and our findings suggest that these abnor
malities may have an important role to identify that subjects.
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P3528 Early detection by pulsed Doppler tissue imaging of
diastolic but also systolic myocardial dysfunction
after anthracycline chemotherapy

S. tassan-mangina' , C. brasselet' , P. nazeyrollas' , M. collot-bigot' ,
B. costae, A.M. blaise 2 , D. metz', J. elaerts 1 . ' CHU Robert Debre,
Cardiologie, Reims, France; 2 CHU, Service hematologie, Reims, France

Background: Anthracycline chemotherapy is the treatment for numerous ma-
lignant tumors despite a risk of cumulative chronic cardiotoxicity. We prospec-
tively assessed the interest of pulsed Doppler Tissue Imaging (DTI) measure-
ments for early detection of this cardiotoxicity.
Methods: We included 20 patients aged 38±10, without heart disease, who
will undergo anthracycline treatment for breast cancer (n=1 1), lymphoma (n=5)
or leukaemia (n=4). We performed two complete echocardiograms: one before
the beginning of treatment and another one 6±4 months later. We recorded
pulsed DTI spectrum of the basal segments of the posterior (Radial myocardial
function (R)) and lateral (Longitudinal myocardial function (L)) left ventricular
walls.
Results: For a doxorubicin cumulative dose of 227±91 mg/m 2 , the left ventric-
ular ejection fraction remained normal (71±8%). On mitral flow Doppler, there
was an alteration of the relaxation: decrease of E wave velocity (65±12 cm/s
vs 74±13 cm/s; p=0.04) and E/A ratio (1.34±0.28 vs 1.57±0.38; p=0.01). DTI
study showed an alteration of the systolic (S) and early diastolic (Em) myocar-
dial wave velocities, predominant for L. The decrease of S was significant for
the lateral wall (table). The late diastolic myocardial velocity was unchanged.

SL (cm/s)	 SR (cm/s) 	 EmL (cm/s) 	 EmR (cm/s)

Before chemotherapy 	 12±2	 9±2 	 17±3 	 14±3
After chemotherapy 	 11±3	 8±2 	 14+3 	 12±3
p	 0.02 	 0.07 	 0.01 	 0.02

DTI measurements before and after anthracycline chemotherapy

Conclusion: Pulsed DTI rather than usual Doppler echography detects early
diastolic, but also systolic myocardial dysfunction, despite the absence of LVEF
change in patients who undergo anthracycline chemotherapy.

P3529 Mitral color Doppler M-mode during dobutamine
stress echocardiography: a marker of ischaemic
myocardium

R. Rambaldi' , D. Castini 1 , N. Colombo 1 , D. Torta' , A. Mantero' ,
C. Fiorentini 2 . t "S. Paolo" Hospital, Division of Cardiology, Milano, Italy;
2 University of Milan, Department of Biomedical Sciences, Milan, Italy

Aim: The flow propagation velocity of early transmitral flow (Vp) determined by
color Doppler M-mode was reported as a non-invasive index of global left ven-
tricular relaxation, independent of loading or chronotropic ventricular changes.
Vp determination could help dobutamine stress echocardiography (DSE) to rec-
ognize more objectively ischemic myocardium.
Methods: Forty-six consecutive patients (pts), mean age 63 ± 6 years, with
known or suspected coronary artery disease underwent DSE. Vp was deter-
mined as the slope of the isovelocity line from mitral plane to 4 cm apically into
the left ventricle. Vp was recorded at a sweep rate of 100 mm/s and calculated
off-line at each step of DSE. Pts with significant arrhythmias, mitral or aortic
valve disease and diastolic restrictive pattern were excluded. Coronary angiog-
raphy (CAG) was performed within 3 months of DSE. A coronary stenosis was
defined significant if >70% of lumen diameter of epicardial coronaries (>50%
of left main coronary artery).
Results: Mean Vp at rest, low, peak dose of dobutamine and recovery of pts
with ischemic and non-ischemic DSE are shown on the table. Peak dose Vp
(cut-off <31 cm/s) predicted coronary artery disease: agreement 78%, kappa
0.35. During DSE Vp changes correlated to ischemic wall motion patterns and
biphasic Vp correlated to biphasic wall motion changes (r = 0.85). In some
cases of myocardial ischemia the dobutamine-induced reduction of Vp at peak
test was on-line eye-recognizable.

(cm/s)	 Rest 	 Low dose 	 Peak dose 	 Recovery

(a) Non-ischemicpts	 60±16 	 73±20 	 73±15 	 63±18
(b) Ischemic pts 	 57±14 	 71±19	 32+11* 	 51±17

p <0.01 between (a) and (b).

Conclusions: In pts with known or suspected coronary artery disease,
dobutamine-induced Vp reduction appears an accurate marker of coronary
artery stenosis. Vp reduction reflects the slowed ventricular relaxation induced
by ischemia. Vp change allows quantitation of myocardial ischemia and in same
cases also on-line eye-recognition of myocardial ischemia. Vp patterns during
DSE partially parallel wall motion patterns.

P3530 Assessment of regional diastolic left atrial function
by pulsed-wave tissue Doppler imaging

M. Perez-Paredes, A. Carnero, J.A. Ruiz Ros, D.M. Gimenez, M. Gonzalvez,
F.R. Martinez-Corbalin, T. Cubero. Hospital Univ. "Morales Meseguer",
Cardiology, Murcia, Spain

Background: Tissue Doppler imaging (TDI) allows to study the regional dias-
tolic function in several clinical settings. Nevertheless, quantitative TDI of the
LA has been poor studied. The aim of this study was to assess the regional
diastolic function of the LA by TDI in a cohort of healthy subjects. Furthermore,
we studied the relationship between the LA TDI patterns and the transmitral
and pulmonary vein flows.
Methods: Ninety subjects (50 women) mean age 48±22 years (range 9-75
years)were studied. All subjects were examined using the four- chamber api-
cal view. The lateral wall of the LA was divided in three erial segments (basal,
medium and distal). The sample volume was placed in the center of these con-
secutives segments to be analized. In each atrial segment, the following mea-
surements were acquired: Vs, Ve, Va and e/a ratio. TDI measurements were
expresed as average values of 3 consecutive beats in each segment. To avoid
the possible effect of the age on the actual measures, the study population was
divided in two groups: group I (age<45 years) and group II (age>45 years).
Transmitral and pulmonary venous flow velocities were obtained.
Results: TDI velocities in each group of age are shown in the table. The
youngest subjects (group 1) exhibit a pattern with high e wave and e/a ratio>1.
With the age (group II), the relationship e/a it is made smaller than 1. It was
not observed differences in the Vs between both age groups (13.5 ± 3.9 group
I vs 13.1 ± 5.4 cm/sec group II; p=0.59). There were no relationship between
the pulmonary venous flow velocities and those of LA TDI. On the contrary, a
significant correlation was observed among the transmitral flow pattern and the
LA TDI tracing (Kappa=0.584; p>0.0001). This relationship stays constant in
all the age groups.

TDI velocities

Left Atrial TDI 	 s wave (cm/s) 	 e wave (cm/s) 	 a wave (cm/s)	 e/a ratio

Group I 	 13.5 ± 3.9 	 22.6 ± 6.4	 15.2±6.1 	 > 1 (88%)
Group II 	 13.1 ± 5.4 	 10.5 ± 6.1 	 19.6 ± 7.9	 < 1 (86.5%)
p value	 0.59 	 P < 0.0001 	 P <0.03 	 P < 0.0001

TDI velocities in each group of age.

Conclusions: LA shows a similar TDI pattern to that of the left ventricle with
a systolic wave and two diastolic waves. A narrow correlation of the diastolic
patterns exists between the transmitral flow obtained by conventional pulsed
Doppler, and those of the LA obtained by TDI.

P3531 The TEI index as a predictor of in-hospital cardiac
events in patients with myocardial infarction

L. Ascione 1 , L. Damiano' , M. De Michele 2 , M. Accadia' , S. Rumolo' ,
C. Sacra 1 , P. Guarini 3 , B. Tuccillo 1 . t Ospedale Santa Mare di Loreto,
Cardiologia, Napoli; 2Federico II University, Clinical and Exp. Medicine, Napoli;
3Casa di Cura Villa dei Fiori, Division of Cardiology, Acerra, Italy

Objective: Recently, an easily measured Doppler index of global myocardial
performance (TEI index), defined as the sum of isovolumetric contraction time
and isovolumetric relaxation time d'lyided by ejection time, has been proposed
as a sensitive marker of cardiac dysfunction in patients with myocardial infarc-
tion (AMI). However, data regarding the ability of the TEI index to predict in-
hospital cardiac events in AMI are lacking.
Methods: A complete two-dimensional and Doppler echocardiographic exam-
ination was performed within 24 h of arrival at the coronary care unit in 96
patients (81 men and 15 women; mean age 58 ± 9 years) with first AMI (42 an-
terior, 47 inferior and 7 lateral). Patients were divided a posteriori into 2 groups
according to their in-hospital course: group 1 comprised 21 patients with a
complicated in-hospital course (death, heart failure, arrhythmias or post-AMI
angina) and group 2 comprised 75 patients with an uneventful course.
Results: Cardiovascular risk factors and conventional parameters of diastolic
function were similar between the 2 groups. In complicated patients, the Killip
class was higher (p = 0.0001), the wall motion score index and the left ventricu-
lar systolic volume were significantly increased compared with patients without
events (1.84 ± 0.27 vs 1.52 ± 0.30, p = 0.0001; and 66 ± 29 ml vs 47 ± 21
ml, p = 0.001), whereas the ejection fraction was reduced (40 ± 10% vs 52 ±
10%, p = 0.0001). The mean value of the TEI index was significantly higher in
patients with cardiac events than in those wihout events (0.65 f 0.20 vs 0.43
± 0.16, p = 0.0001), due to a prolonged isovolumetric contraction time (72 ±
37 msec vs 44 ± 27 msec, p = 0.001) and shortened ejection time (245 ± 35
msec vs 265 ± 26 msec, p = 0.007). A Tel index > 0.47 showed a sensitivity of
90%, specificity of 71% and a negative predictive value of 96% for identifying
subjects with events. By multivariate logistic regression analysis, the TEI index
(OR 13.5, 95% Cl 2.5-71.3, p = 0.002) remained independently predictive of
in-hospital cardiac events.
Conclusion: The present data suggest that in the acute phase of AMI, the TEI
index is a strong predictor of in-hospital cardiac events.
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P3532 The TEI index as a predictor of short term outcome in
ischaemic cardlomyopathy

M.I. Burgess 1 , A. McNab 1 , P. Atkinson 1 , G.D. Murray 2 , S.G. Ray' on behalf
of The CHRISTMAS Investigators. I Wythenshawe Hospital, Department of
Cardiology, Manchester, United Kingdom; 2 University of Edinburgh,
Department of Community Health Science, Edinburgh, United Kingdom

The Carvedilol Hibernation Reversible Ischaemia Trial; Marker of Success
(CHRISTMAS) Study randomised patients with ischaemic cardiomyopathy to
carvedilol or placebo. Randomisation was stratified according to the presence
or absence of hibernating myocardium at baseline. 2-dimensional and Doppler
echo was performed at baseline by the randomising centres and analysed at a
core laboratory. The Tei index is a Doppler derived index of myocardial perfor-
mance that reflects both systolic and diastolic dysfunction and may therefore
improve on standard echocardiographic predictors of outcome.
Methods: We analysed baseline echocardiographic data on the 387 patients
to determine predictors of death or worsening heart failure over a 3 month
follow up period. Variables included were the Tei index, LV wall motion index,
mitral E and A wave velocities, E:A ratio, E wave deceleration time, isovolumic
relaxation time (IVRT), aortic ejection time, baseline hibernation status, age,
sex and treatment allocation.
Results: Stepwise logistic regression identified age, IVRT and the Tei index
as independent predictors. Odds ratios were age (per year) 1.08 (95% CI 1.02-
1.15), IVRT (per ms) 0.96 (0.94-0.98), Tel (per unit) 8.09 (1.54-42.41). The area
under the ROC curve for this model was 0.776 (0.684-0.867). However both the
Tei index and IVRT could be analysed by the core lab in only 149 (aged 63±8
years, 87% male, LV ejection fraction 29±10%) of the 387 patients.
Conclusion: In multicentre studies variables that are strongest predictors of
outcome may be not be applicable to all patients. A balance has to be reached
between variables that are recordable in all patients and those providing the
strongest prognostic information.

P3533 How flow contraction, pressure recovery, and viscous
resistance affect Doppler measurements across
tunnel obstructions — An in-vitro study

R. RosenhekI, J. MascherbauerI, L. Hubert, H. Schima 2 , G. Maurer',
H. Baumgartner'. ' University of Vienna, Cardiology Dept., Vienna, Austria;
2 University of Vienna, LBI for Cardiosurgical Research, Vienna, Austria

Background: We have previously shown that Doppler (D) measurements may
not only underestimate pressure gradients across tunnel obstructions as re-
ported by others but may also markedly overestimate them. This phenomenon
was observed in tunnels as short as 5 mm and in settings where relevant pres-
sure recovery distal to the obstruction was excluded. We suspected that the
Doppler-catheter gradient relation in tunnel obstructions is determined by the
combination of flow contraction, pressure recovery and viscous losses, which
varies with diameter, length, inlet and outlet geometry of the tunnel.
Methods: To test this hypothesis, tunnels with a length of 20 mm, diameter
of 5.5 mm and with gradually tapering inlet and/or outlet (20°) or with abrupt
narrowing and/or expansion were studied in a pulsatile flow model. D and
catheter (C) measurements were simultaneously performed. C gradients were
estimated with the distal pressure port either at the tunnel entrance (dp Cl), at
the tunnel exit (dp C2) or 10 cm downstream (dp C3). Flow was visualized with
a Laser system and recorded with a high-speed video camera.
Results: dp Do showed excellent agreement with dp Cl in all settings (mean
difference 0.8±2.4 mmHg). In tunnels with abrupt narrowing, dp Do overesti-
mated dp C2 by 54±19%. Flow visualization demonstrated that this dramatic
change in lateral pressure within the tunnel was caused by marked flow con-
traction at the tunnel entrance resulting in a high velocity and low pressure
field followed by readaption of the flow to the full cross-section with only little
turbulence resulting in significant pressure recovery within the tunnel itself.
In contrast, in tunnels with gradually tapering inlet, dp Do underestimated dp C2
by 8±2%. In this setting, flow contraction was totally avoided and the neglection
of viscous resistance in the simplified Bernoulli equation caused this D - C
gradient discrepancy. Due to various extent of distal pressure recovery, dp C3
was 30±7% lower than dp C2 in tunnels with gradually tapering outlet but only
9 ±1% lower in abruptly expanding tunnels. This added various degrees of
overestimation of dp C3 by dp Do.
Conclusion: Thus, the D - C gradient relation in tunnel obstructions is deter-
mined by the individual extent of (1) flow contraction with pressure recovery
within the tunnel, (2) viscous resistance, and (3) pressure recovery distal to the
tunnel. The predominance of one of these phenomena depends on inlet and
outlet geometry, length and diameter of the obstruction. Overestimation and
underestimation by Doppler as well as "pseudoagreement" can occur.

P3534 Transcutaneous continuous wave Doppler cardiac
output monitoring of transpulmonary and transaortic
flow is feasible

R.A. Phillips', M.J. Dadd 2 , R.W. Gill 2 , M.J. West', D.J. Burstow 3 . 1 University
of Queensland, Department of Medicine, Brisbane, Australia; 2CSIRO,
Sydney, Australia; 3 The Prince Charles Hospital, Echocardiography
Department, Brisbane, Australia

Introduction: Monitoring cardiac output (CO) is important, particularly during
anaesthesia, and in the acute care and coronary care for both adults and chil-
dren, where early detection of changes in cardiac function allows planned ther-
apeutic intervention. Continuous wave Doppler (CW) interrogation of intracar-
diac haemodynamics is an accurate, reproducible and noninvasive method of
quantitating CO. Transcutaneous CW CO monitoring would be a useful appli-
cation of quantitative echo.
Objectives: Determine the feasibility and reliability of transpulmonary (PV)
and transaortic (AV) CW Doppler signal acquisition in supine free breathing
subjects, and determine intra and inter observer variability of digital CO signal
measurement.
Method: Digital PV and AV flow data were acquired using non-image guided
CW Doppler (uscom) from 40 supine free breathing subjects (normal adults
(n=10, age =20.3±2.5yrs, BSA=1.81±0.17m 2 ), normal children (n=10, age
=9.9±1.8yrs, BSA=1.21±0.19 m 2 ), and 20 consecutive patients with cardio-
pulmonary disease) and compared with signals acquired in the left lateral de-
cubitus position (con). 688 stroke cycles were analysed and haemodynamic
parameters measured for each subject, each method and each valve. Reliabil-
ity was tested by comparison of methods, and reproducibility tested by compar-
ison of repeated and independent observations by a second inexpert observer.
Results: Signal acquisition from supine free breathing subjects was feasible
in all cases with excellent correlation between all uscom and con heamody-
namic parameters from both PV and AV flow, and repeated observations by
the same and independent observers (p<0.001) with excellent regression and
Bland-Altman statistics. Results from the inexpert and expert readers were not
significantly different.

Normal uscom haemodynamic values

Vpk (m/s) Pmn (mmHg) vti (cm) vti x HR (m/min)

AV adults 1.27±0.14 3.51±0.79 25.1±3.1 18.1±2.9
PV adults 1.07±0.16 2.61±0.64 22.9±3.1 17.1±3.3
AV child 1.13±0.10 2.83±1.55 21.6±2.7 18.7±2.1
PV child 0.91±0.08 1.88±0.32 18.7±2.1 15.3±1.9

Conclusion: A transcutaneous CW ultrasound device that can deliver an ac-
curate beat to beat CO signal may have multiple applications in the delivery of
safe, improved and cost effective medical care.
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P3535 Doppler echocardiographic assessment of pulmonary 	 was measured. Conclusion: within a RAP range between 2.5 and 11 mmHg, it
hypertension in mild-to-moderate chronic heart 	 appears possible to obtain an accurate noninvasive direct measurement of the
failure: prevalence and prognostic implications 	 RAP using 2-D and M-mode color doppler echo.

F.L. Dini', R. Nuti 2 , S. Isidori 2 , L. Barsotti 2 , G. Micheli 2 , S.M. De Tommasi'.
'Santa Chiara Hospital, Cardiovascular Diseases Unit 2, Pisa, Italy;
2 Villamarina Hospital, Cardiology Unit, Piombino, Italy

Pulmonary artery hypertension (PAH) is a frequent finding in patients with mild-
to-moderate chronic heart failure, but it is not always easy to assess by Doppler
echocardiography because of trivial flow velocity signals of tricuspid regurgita-
tion.
This Doppler-echocardiographic study was carried out to evaluate prevalence
and prognostic implications of PAH in patients with mild-to-moderate chronic
heart failure and left ventricular (LV) dysfunction.
Two-hundred and fourteen patients with LV dysfunction (ejection fraction
<45%) in NYHA class I-IV and sinus rhythm consecutively underwent a com-
plete Doppler echocardiographic study. In case of weak or poor Doppler sig-
nals, PASP was measured after intravenous administration of a transpulmonary
contrast agent (2.5 grams of Levovist at 400 mg/ml) or physiological saline. Pa-
tients were classified into three groups according to the degree of pulmonary
artery systolic pressure (PASP): PASP <35 mmHg (absence of PAH), PASP
between 35 and 50 mmHg (mild-to-moderate PAH) and PASP >50 mmHg (se-
vere PAH). All patients were subsequently followed-up for a mean period of
22±14 months.
Overall, PASP was 45±14 mmHg and LV ejection fraction was 32±8%. Sixty-
four percent of patients were in NYHA class I and II. In 27% of patients, PASP
was estimated by the use of contrast. Prevalence of PAH was 67% (65 mild-to-
moderate, 78 severe). During follow-up, 45 patients died from cardiac causes
(17 sudden death, 28 progressive heart failure) and 38 were hospitalized for
worsening heart failure. In the total study population, age >70 years, heart
rate >80 beats per minute, PASP >35 mmHg were all independently associ-
ated with the combined end-point at multivariate Cox model. Probabilities of
survival free from cardiac events were 74% in patients without PAH, 58% in
those with mild-to-moderate PAH and 39% in those with severe PAH (p=0.001
by Log-rank). In patients with severe PAH, multivariate Cox analysis showed
that only age (hazard ratio [HR): 3.0, p=0.0037), restrictive mitral flow (HR: 2.7,
p=0.0015) and more than mild mitral regurgitation (HR: 2.0, p=0.0033) were
independent predictors of event-free survival.
By the use of echo-contrast agents, it was possible to determine noninvasively
either prevalence or the prognostic impact of PAH in patients with mild-to-
moderate chronic heart failure and LV dysfunction. Older age, restrictive filling
and the degree of mitral regurgitation were all independently associated with
the outcome of those with severe PAH.

P3536 Accurate measurement of the right atrial pressure
using a simple direct noninvasive echocardiographic
method: preliminary findings

M. Bertella, F. Scalise, L. Melchiorre, P. Valentini, F. Bassani, A. Colombo,
F. Bruni, T. Bertoni. Vimercate Hospital, Dept. of Cardiology, Vimercate, Italy

In last decade several attempts have been made to noninvasively estimate right
atrial pressure (RAP) by two dimensional (2-D) and doppler echocardiogra-
phy (echo); however, a noninvasive direct measurement of the RAP has been
never proposed. Using a right supraclavicular approach in most of adult pa-
tients (pts),examined in the right lateral decubitus, it is possible to record a
nearly 12-14 cm longitudinal straight conduit, formed by the right internal jugu-
lar vein, right innominate vein and superior vena cava, that, at the bottom, is
intersected by the right pulmonary veins. Color flow imaging allows real time
visualization of flows, i.e. blue coloured descending laminar flows, alternated
with red-painted upward flows, coincident with the v and a waves of the jugu-
lar venous pulse. The distance between a zero reference point (zero reference
pressure) and the apex of the ascending red flow, could be a direct measure
of the RAP. The aim of this study was to assess feasibility, accuracy and limi-
tations of this novel method of RAP estimation, comparing noninvasive (echo)
vs hemodynamic (hemo) measurements blindly performed by two distinct op-
erators. Methods 10 consecutive pts (6 men, age 61 ± 11), in which invasive
RAP monitoring was carry out for acute ischemic syndromes, underwent 2-D
and M-mode color doppler echo. Zero reference pressure was estimated at the
midaxillary line for hemoRAP estimation. EchoRAP was measured, using 2-D
and M-mode color doppler echo, from the inferior wall of the superior right pul-
monary vein (zero reference pressure) to the apex of the red coloured upward
flows caused by the systolic "v" or pre-systolic "a" waves of the jugular venous
pulse. EchoRAP and hemoRAP measurements were converted from "cm of
blood" and "cm of water" (H2O) into "mmHg", multiplying the values respec-
tively by 0.78 and 0.74. Results: in all pts except for one, who presented an
enlarged ascending aorta, superior vena cava was easily imaged. In 7 pts, who
presented hemoRAP between 3.5 and 15 cm H2O (i.e. 2.5 and 11 mmHg), a
good correlation was observed between non-invasive vs hemodynamic mea-
surements of the RAP (4,69 ±2.66 vs 5.07± 2.64 mmHg, R=0.98). In one
subject in which the hemoRAP was more than 20 cm H2O and in one with
a negative hemoRAP (mean RAP= -2 cm H20), no reliable value of the RAP
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P3537 Improvement in myocardial glucose uptake after five
months of exercise training in patients with dilated
cardiomyopathy

K. Stolen', J. Kemppainen', K. Kalliokoski', M. Luotolahti 2 , T. Salo 3 ,

J. Airaksinen 3 , P. Nuutila' , J. Knuuti I . ' University of Turku, Turku PET Centre
Turku; 2Dept. of Clinical Physiology, 3Dept. of Internal Medicine, Turku
University Central Hospital, Turku, Finland

The effect of exercise training on myocardial glucose uptake was studied in
15 clinically stable patients with dilated cardiomyopathy (NYHA class I-II) us-
ing positron emission tomography (PET) techniques. Eight of these patients
(ejection fraction = 33±9%) participated in a 5 month endurance and strength
training program at an intensity of 70% of peak oxygen consumption (V02),
while 7 patients (ejection fraction = 35±7%) served as non-trained control sub-
jects. All patients remained on the same standard medical therapy including
ACE inhibitors and p-blockers for the duration of the study. Measurements
of left ventricular function were assessed using two-dimensional echocardio-
graphy. Myocardial glucose uptake was measured under euglycemic hyperin-
sulinemic clamp conditions using [18F]FDG and positron emission tomogra-
phy (PET). The patients that participated in the training program exhibited a
16% increase in ejection fraction (33±9 to 38±9%; p=0.004) while no change
was observed in the control group (35±7 to 37±6%; p=NS). Exercise training
was also associated with a 27% increase in peak V02 in the training group
(19.9±4.2 to 25.2±5.2 ml/kg/min; p<0.001) while no change was noted in the
control group (20.6±4.2 to 21.2±2.9 ml/kg/min; p=NS). There was no statisti-
cal difference in serum free fatty acid, serum insulin, and plasma glucose levels
between either patient group. Baseline myocardial glucose uptake rates were
improved in the training group from 39.6±18.7 to 48.1±18.5 µmol/100g/min
(P=0.01) while no change was observed in the control group (from 49.9±18.4 to
48.0±19.0 Rmol/100g/min). Myocardial glucose uptake calculated for the whole
left ventricle also was significantly improved in the training group (162.6±92.9
to 194.6±99.9 Rmol/min; p=0.04) compared to the control group (161.9±65.1
to 159.8±57.0 µmol/min; p=0.90). These results indicate that exercise training
in this patient population improves myocardial glucose uptake. This improve-
ment in glucose uptake may be indicative of a switch in myocardial preference
to a more energy-efficient substrate.

P3538 Myocardial fatty acid oxidation is increased in
patients with insulin dependent diabetes mellitus

R. Gropler, D. Cassady, Z. Kisrieva-Ware, M. Srinivasan, J. McGill, P. Herrero.
Washington University School of Medicine, Radiology, St. Louis, USA

Objectives: In patients with insulin-dependent diabetes (IDDM) there is a de-
cline in myocardial glucose utilization (MGU) that is paralleled by an increase
in myocardial fatty acid utilization (IyWAU) and oxidation (MFAO). It is unknown
if the increase in MFAO simply reflects the increase in fatty acid uptake by the
heart or an increase in the percent of extracted fatty acids that are oxidized.
Methods: In 11 IDDM (3M;,36±11 yrs; HgbA1C 8.4±1.9%) and 5 normal vol-
unteers (NV; 5M; 25±5 yrs) measurements of myocardial blood flow (MBF in
mUg/min), myocardial oxygen consumption (MVO2), MGU, MFAU and MFAO
(all in umol/g/min) were measured by PET using 0-15 water, C-11 acetate, C-
11 glucose and C-1 1 palmitate respectively under resting conditions. The IDDM
were studied during a low dose glucose-insulin infusion and NV were studied
after a standard carbohydrate meal. All subjects were nonsmokers and were
without hypertension and hyperlipidemia and had a normal rest/stress echocar-
diogram. Results: Plasma glucose, insulin, and lactate levels were compara-
ble between the two groups (p=NS). However, plasma fatty acid levels were
significantly higher in IDDM (0.59±0.25 umol/mL) compared to NV (0.15±0.06
umol/mL, P<.03). The rate pressure product was higher in IDDM compared
with NV (p<.05). As a consequence, MBF and MVO2 tended to be higher
when compared with NV (p=0.11 and 0.08, respectively). As expected, MGU
was significantly lower in IDDM (0.21±0.11) compared with NV (0.46±0.21,
p<.01). Both MFAU and MFAO were significantly higher in IDDM (0.21±0.14
and 0.21±0.13) compared with NV (0.03±0.02 and 0.02±0.02, p<.03 for both
measurements). In addition, MFAO/MFAU in IDDM was increased when com-
pared with NV (0.94±0.07 vs 0.83±0.14,p<.05). There was a negative corre-
lation between MFAO/MFAU and plasma fatty acid levels in NV (r=-.93, p<.03)
where there was no correlation in IDDM.
Conclusion: In IDDM, the percent of extracted fatty acid that is oxidized is
increased. This increase cannot be explained solely by an elevation in plasma
fatty acid levels. The increase in MFAO may help partially explain the increase
in cardiac complications associated with IDDM.
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P353 Cardiac phantom measurement validating the
methodology for a cardiac multi-center trial with
positron emission tomography

J. Nuyts', P. Mertens 2 , F. Van de Werf 2 , J. Djian 3 , L. Mortelmans',
M. Schwaiger 4 , P. Touboul 5 , A. Maes' on behalf of PSALM study group. IUZ
Gasthuisberg, Nuclear Medicine, Leuven, Belgium; 2KULeuven, Cardiology,
Leuven, Belgium; 3 Weyth Research, Paris, France; I TU Muenchen, Nuclear
Medicine, Muenchen, Germany; SHopital CardioVasculaire Pneumologique,
Lyon, France

In an ongoing international multi-center trial, positron emission tomography
(PET) is used to evaluate the effect of a new P-selectin antagonist on the in-
farct size in patients with acute myocardial infarction treated with thrombolysis.
Although it is possible to correct for site-dependent factors, it is desirable to re-
duce these factors to a minimum. Therefore, an acquisition and reconstruction
protocol have been defined that could be closely followed by all participating
centers. The resulting reconstructed images are transferred to the core cen-
ter for central processing with semi-automatic software. This paper reports on
the multi-center phantom experiment that was carried out to assess the inter-
center reproducibility of infarct size determination with this protocol. Also the
spatial resolution of the short axis slices was examined. In addition, the analy-
sis procedure was applied to normal PET-studies to evaluate the specificity of
perfusion defect detection.
The transmural infarction in the phantom occupied 14.8% of the left ventricu-
lar area. The automated analysis was applied to the phantom measurements
from the fourteen participating PET cameras. It yielded an accurate estimate
of 15.1% with a standard deviation of 0.6%, indicating excellent reproducibility.
The spatial resolution in the short axis slices was similar for all PET systems:
9.6 mm ± 0.8 mm. The same procedure produced an infarct size of zero in the
studies of the normal volunteers.
The same phantom experiment was repeated on 14 scanners in 13 PET cen-
ters. Excellent inter-center reproducibility of defect size and global spatial res-
olution was observed, indicating that myocardial images from different PET-
centers can be pooled for statistical analysis.

P3540 Myocardial perfusion and metabolic changes induced
by biventricular pacing in patients with dilated
myocardiopathy and conventional pacing

E. bertaglia' , P. Zanco 2 , P. Sarto' , F Zerbo' , F Zoppo' , N. Frigato 1 ,

G.F. Neri 3 , P. Pascotto 1 . 1 Ospedale Civile, Cardiologia Dipt, Mirano, Italy;
2 Ospedale Civile, Nuclear Medicine, Castelfranco, Italy; 3 Ospedale Civile,
Cardiologia, Montebelluna, Italy

Background: Biventricular pacing recently demonstrated to be useful in im-
proving symptoms of medical refractory heart failure in patients (pts) with di-
lated myocardiopathy (DMC) and left bundle branch block (BBB) with a pro-
longed QRS duration. Preliminary experience with cardiac Positron Emission
Tomography (PET) suggested that biventricular pacing could eliminate the in-
terference on the myocardial metabolism of the septum induced by left BBB.
Pts with chronic right ventricular apical pacing show enlarged QRS with a left
BBB-like activation. Aim of this preliminary study was to verify if upgrading to
biventricular pacing could ameliorate the metabolism of the septum in patients
with DMC and chronic right ventricular pacing too.
Methods: We performed an upgrading to biventricular pacing in 3 male pts
(mean age 73.7±4.7 years) with DMC and end stage heart failure (NYHA class
III-IV) despite optimal medical therapy in whom a conventional right ventricular
pacing system (DDD in 2 and VVIR in 1) had been implanted 74±71 months
before. A third degree AV block without spontaneous rhythm faster than 40
bpm was present in 2 pts, while a second degree AV block with a right BBB
morphology (QRS duration < 120 ms) was present in 1 pt. Permanent atrial
fibrillation was present in 1 pt.
PET and echocardiogram were performed few days before and 3 months after
the upgrading. Metabolism was evaluated using F18-fluorodeoxyglucose, by
the glucose load-insulin technique, and perfusion by N13-ammonia, injected
at rest. A visual and a semi quantitative analysis were performed. Left ven-
tricular ejection fraction was determined by calculating the end-diastolic and
end-systolic volumes according to Folland.
Results: During conventional right apical pacing all pts presented at the visual
analysis of the PET a relatively reduced FDG uptake in the septum when com-
pared to the NH3 uptake (0.670±0,130 vs 0.983±0.040, p=0.01). This reverse
mismatch disappeared after upgrading to biventricular pacing (1.116±0.300
FOG uptake vs 0,997±0,244 NH3 uptake, p=0.08). Left ventricular ejection
fraction remained unchanged after upgrading to biventricular pacing (19.3±6.0
vs 26.0±6.1, p=0.15)
Conclusion: These preliminary results suggest that: 1) in pts affected by DMC
conventional right ventricular pacing induces an alteration in the metabolism of
the septum similar to that observed in pts with left BBB and DCM; 2) upgrading
to biventricular stimulation eliminates this reverse mismatch.

P3541 Early determination of oxidative metabolism and
development of perfusion and myocardial damage in
acute ST-segment elevation myocardial infarction

G. Frostfeldt' , J. Sorensen 2 , B. Lindahl 1 , L. Wallentin 1 . ' Uppsala University
Hospital, Cardiology, Uppsala, Sweden; 2 Uppsala University Hospital, Clinical
Physiology, Uppsala, Sweden

Patients with acute ST-elevation myocardial infarction who obtain early reperfu-
sion with TIMI grade 3 flow in the infarct related artery will have the best progno-
sis. It has been reported that oxidative metabolism after successful reperfusion
was a stronger predictor than perfusion regarding left ventricular recovery.
Methods: In eight patients PET was performed as early as 3 h after start
of fibrinolysis. The myocardium was divided into four regions, remote, border
remote, border infarct and infarct region. The oxidative metabolism was de-
termined with 1-11C-acetate, MBF (myocardial blood flow) and PTF (fraction
(g/ml) of myocardial tissue capable of rapidly exchanging 150-water) with 150-
water. PET investigations were also performed after 24 h and after 3 weeks
(MBF and PTF).
Results: The myocardial perfusion and oxidative metabolism decreased closer
to the infarct region. PTF (related to remote) was low at 3 h in the infarct and in
the border infarct region and was significantly increasing over time (p=0.02 and
p=0.01). Relative myocardial perfusion did not show any significant changes
over time and there was no consistent correlation to PTF. However, oxidative
metabolism at 3 h was correlated to PTF in the infarct area at 3 and 24 h and
after 3 weeks (p= <0.01, r=0.96; p=0.04, r=0.79 and p=0.052, r=0.75.
Conclusions: Oxidative metabolism, determined as soon as 3 hours after start
of fibrinolysis, correlated to PTF over time in the infarct area which myocar-
dial perfusion did not. Further, PTF increased significantly over time. This sug-
gests that further development of reperfusion treatment is needed, to achieve
earlier and more complete restoration of myocardial perfusion and oxidative
metabolism and PET might be useful in assessing treatment efficacy.

P3542 Influence of myocardial energetics on exercise
capacity in patients with dilated cardilmyopathy

K. Stolen', J. Kemppainen' , K. Kalliokoski 1 , K. Hallsten' , T. Salo',
J. Airaksinen 2 , P. Nuutila 1 , J. Knuuti' . 'University of Turku, Turku PET Centre,
Turku, Finland; 2 Turku University Central Hospital, Department of Internal
Medicine, Turku, Finland

Twenty clinically stable patients with dilated cardiomyopathy (DCM) and 13 ap-
parently healthy age-matched controls were studied in order to determine the
extent that myocardial perfusion and energetics effect peak exercise capacity
(V02). All study subjects underwent a symptom limited, incremental cycle er-
gometer test with respiratory gas analysis to volitional fatigue. Myocardial per-
fusion and biventricular oxidative metabolism were measured using positron
emission tomography (PET) techniques along with [150]H20 and the monoex-
ponential clearance rate of [11 Clacetate (kmono), respectively. Hyperemic per-
fusion was measured after dipyridamole (0.56 mg/kg per min) administration.
Perfusion reserve was calculated as the ratio of hyperemic to resting perfu-
sion. The ratio between right and left ventricular oxidative metabolism (Kratio)
was also calculated. Basal myocardial perfusion (0.86 ± 0.17 vs. 1.00 ± 0.21
ml/min/g; p = 0.04), hyperemic perfusion (1.73±0.83 vs. 3.01±1.20 ml/min/g;
p<0.001), and perfusion reserve (2.01±0.91 vs. 3.08 ±1.35 ml/min/g; p=0.01)
were all lower in the 0CM patients compared to the healthy subjects, respec-
tively. There was no difference in left ventricular oxidative metabolism (LVk-
mono) between the two groups (0.066 ± 0.015 vs. 0.070 ± 0.012 per min;
p = 0.40), however, the DCM patients had a significantly higher right ventri-
cle kmono level (0.051 ± 0.007 per min) compared to the healthy subjects
(0.043 ± 0.009 per min; p=0.007). Consequently, the Kratio was also higher in
the DCM patients (0.81±0.17) compared to the healthy subjects (0.62±0.09;
P=0.001). When assessing the relationship between exercise capacity and var-
ious myocardial parameters in the DCM patients, the strongest correlation was
found between Kratio and exercise capacity (r=-.68, P=0.001). A positive cor-
relation was also found between exercise capacity and myocardial perfusion
reserve (r=0.62, p=0.004). Regression analysis showed that the combination
of these two parameters explained 47% of the variability in peak exercise ca-
pacity. When further analyzing the relationship between exercise capacity and
myocardial energetics, patients with a Kratio greater than the lowest value ob-
tained from the healthy subjects (0.8) had a significantly lower exercise ca-
pacity (16.2±2.8 ml/kg/min) compared to patients with a Kratio less than 0.8
(21.0±4.0 ml/kg/min; P<0.001). These findings indicate that exercise capacity
is associated with myocardial energetics in patients with DCM and mild heart
failure.
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P3543 Myocardial blood flow and viability in patients with
left ventricular dysfunction secondary to coronary
disease

K. Morita', M. Pitt', R.S. Bonserz, P.G. Camici 1 , D.P. Dutka 3 . t MRC Clinical
Sciences Centre, NHLI, London, United Kingdom; 2 Queen Elizabeth Hospital,
Cardiac Surgery Dept., Birmingham, United Kingdom; 3 University of
Cambridge, Medicine, Cambridge, United Kingdom

The identification of viable myocardium in patients with chronic left ventricu-
lar (LV) dysfunction and coronary artery disease (CAD) is important to select
patients who may benefit from revascularisation. The extent of hibernating my-
ocardium may be predicted by myocardial glucose uptake (MGU) measured
by positron emission tomography (PET) using 18F-fluorodeoxyglucose (FDG).
The relationship between myocardial hibernation and myocardial blood flow
(MBF) is the subject of continuing debate. Similarly, the prevalence of dys-
functional but viable myocardium in this increasingly common group of pa-
tients remains unclear. We therefore measured MBF and myocardial viabil-
ity in patients with impaired LV function and CAD referred for bypass surgery
(CABG).
Patients and Methods: 114 patients (aged 60.2 ± 8.8 yrs) with significant LV
dysfunction (LV ejection fraction <35%, mean 26 ± 10%) and multivessel CAD
were studied. MBF was measured using oxygen-15 labelled water at rest and
during adenosine infusion (140 µg/kg/min). MGU determined by quantitative
PET during hyperinsulinaemic clamp. A 16-segment LV model was used for
PET data analysis.
Results: Global resting MBF in patients was similar to normal volunteers (0.84
± 0.28 vs 0.90 ± 0.14 ml/min/g, P=NS) but markedly blunted during adeno-
sine (1.27 ± 0.63 vs 3.57 ± 0.84 ml/min/g, P<0.001). In patients, overall MGU
was 0.41 ± 0.21µmol/min/g and in 83% of LV segments MGU was >0.25
µmot/min/g (previously found to optimally predict viability). A stepwise decline
in hyperaemic MBF, MGU and an increase in prevalence of non-viable seg-
ments was noted as MBF decreased (table).

Quartile MBF(ml/min/g) 	 >1.02	 0.81 - 1.01 	 0.65-0.80 	 <0.64

No segments 	 371 	 374 	 374 	 370
MGU (micromol/min/g) 	 0.51 ± 0.22 	 0.43 ± 0.21	 0.39 ± 0.18 	 0.35-± 0.15
MBF (Adenosine) 	 1.50 ± 0.71 	 1.28 ± 0.56 	 1.25 ± 0.61 	 1.05 ± 0.56

non viable

ANOVA: P<0.001 for each column vs 01

Conclusions: Viable dysfunctional myocardium is common in patients with im-
paired LV function and CAD. The reduction in segmental MGU in association
with lower resting and peak MBF suggests that the ability of the heart to with-
stand ischaemia and number of viable myocytes that will benefit from revascu-
larisation also declines.

P3544 Cardiac power output and myocardial blood flow
during dobutamine stress in patients with coronary
artery disease

K. Morita', E. Barnes', P.G. Camici l, D.P. Dutka 2 . t MRC Clinical Sciences
Centre, NHLI, London, United Kingdom; 2 University of Cambridge, Medicine,
Cambridge, United Kingdom

Patients with coronary artery disease (CAD) treated medically are frequently
limited by breathlessness rather than angina that is thought to be secondary to
the limited ability of the heart to increase cardiac output in response to demand.
To probe this further we used positron emission tomography to simultaneously
assess cardiac power and myocardial blood flow in response to dobutamine
stress in patients with CAD whose exercise tolerance was limited by breath-
lessness.
Subjects and Methods: Comparison was made between 9 male healthy vol-
unteers (age 57±7 (mean±SD) yrs) and 11 patients (age 63±8 yrs) with CAD
who were limited on exercise by breathlessness rather than angina pectoris.
All subjects had normal resting left ventricular (LV) function at echocardiogra-
phy and the patients had >50% stenosis in 2 or more major coronary arteries.
Myocardial blood flow (MBF) and cardiac output (CO) were measured using
the flow tracer oxygen 15-labelled water (10 MBq/Kg) at baseline and at peak
dobutamine stress. Beta-blockers and calcium antagonists were withdrawn 72
hours prior to the study and other anti-anginal medication withdrawn on the day
of the study. A single tissue compartment tracer kinetic model was used to cal-
culate global MBF (ml/min/g) and CO. Cardiac power output was calculated as
CO x MAP x K watts (where MAP is mean arterial pressure and K conversion
factor 0.00222).
Results: Resting CO was 4.13 ± 1.27 I/min in volunteers and 4.21 ± 0.76
I/min in patients and MBF 0.81 ± 0.16 ml/min/g and 0.89 ± 0.22 ml/min/g re-
spectively. The mean increase in cardiac output after dobutamine was 3.05 ±
1.11/min in the volunteers and 2.3 ± 0.8 I/min in the patients (P<0.05). The cor-
responding changes in cardiac power output were 0.81 ± 0.31W and 0.66 ±
0.35W respectively (P<0.01). In the volunteers, the increase in MBF was 1.89
± 0.72 ml/min/g but only 0.79 ± 0.37 ml/min/g in the patients (P<0.01). The
relationship between rate-pressure product and MBF was maintained in both
patients and volunteers, although peak cardiac power occurred at lower MBF
in the patients consistent with demand ischaemia.
Conclusion: In patients with stable CAD and normal resting LV function, the
increase in cardiac output and power in response to dobutamine is limited by
the failure of MBF to rise appropriately although the relationship between MBF
and RPP is maintained.

P3545 Impact of estrogen on myocardial fatty acid utilization
and oxidation in postmenopausal women

R. Gropler, M. Srinivasan, D. Delano, Z. Kisrieva-Ware, P. Herrero. Washington
University School of Medici, Radiology, St. Louis, United States of America

Objectives: Results of studies in experimental animals have demonstrated
that estrogen enhances myocardial fatty acid utilization (MFAU) and oxidation
(MFAO) primarily through its modulation of the perioxsome proliferator receptor
alpha system. Whether estrogen plays a similar role in myocardial lipid home-
ostasis in humans is unknown.
Methods: Measurements of myocardial blood flow (MBF in mUg/min) oxy-
gen consumption (MVO2), glucose, utilization (MGU), MFAU and MFAO (all
in nmol/g/min)were measured 4y'PET using 0-15 water, C-11 acetate, C-11
glucose, and C-1 1 palmitate, respectively. Under resting conditions and in the
fasted state, measurements, were obtained in 10 older males (OM, 67 ± 6 yrs),
6 older females not taking estrogen (OF, 68 ± 5 yrs) and in 5 females on long-
term estrogen therapy (OFE, 64 ± 2 yrs). All subjects were nonsmokers and
were without hypertension and hyperlipidemia and had a normal rest-stress
echocardiogram.
Results: Plasma glucose, insulin, and fatty acid levels were comparable be-
tween the three groups (p=NS). Plasma lactate levels tended to be higher
in OM compared with OF or OFE (p < 0.07). The rate pressure product
tended to be higher in the OM compared with the OFE (p=.16). As we have
shown previously, MBF/RPP was higher in both OF (2.21±0.26 x 10,000
mmHg x BPM) and OFE (2.31±0.86 x 10,000 mmHg x BPM) compared
with OM (1.65±0.38x10,000 mmHg x BPM, p<.001). MVO2/RPP was signif-
icantly higher in OFE (1.35±0.48 mmHgxBPM) compared with OM (0.81±0.25
mmHgxBPM, p<.03) or OF (1.03±0.33 mmHgxBPM, p<.03). MGU/RPP did
not differ among the three groups. However, MFAU/RPP was highest in OFE
(0.049±0.019 mmHgxBPM) than either OF (0.033±0.005 mmHgxBPM, p<.02)
or OM (0.029±0.01 mmHgxBPM, p<.02). Similarly, MFAO/RPP was highest
in OFE (0.047±0.018 mmHgxBPM) compared with either OF (0.029±0.005
mmHgxBPM, p<.007) or OM (0.025±0.001 mmHgxBPM, p<.007).
Conclusion: In healthy postmenopausal women, estrogen replacement ther-
apy stimulates MFAU and MFAO which may also result in an increase in MVO2.
Whether similar effects occur in men are unknown. The effect of estrogen on
myocardial lipid homeostasis may help explain some of the conflicting observa-
tions regarding estrogen replacement therapy and cardiovascular risk in post-
menopausal women.
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P3546 Intramitochondrial beta-oxidative fatty acid
metabolism accelerating in spite of preferably a little
energy fuels in chronic heart failure

H.Tachikawa 1 , K. Watanabe 1 , T. Takahashi 1 , M. Kodama 1 , M. Nakazawa 4 ,

Y. Aizawa 1 . 1 Niigata University, First Department of medicine, Niigata, Japan;
2Niigata College of Pharmacy, Department of Clinical Pharmacology, Niigata,
Japan; 3Niigata University, Radioisotope Center, Niigata, Japan; 4Niigata
University, Department of Medical Technology, Niigata, Japan

Background: Fatty acid are used as a major fuel in the fed state of heart,
and 1231-beta-methyl-iodophenylpentadecanoic acid (BMIPP) is available for
assessing mitochondrial metabolic function, but the metabolism in heart failure
remained to be not clarified. 9-methyl-pentadecanoic acid (9MPA) is converted
to 3-methyl-nonanoic acid (3MNA) by beta-oxidation in mitochondrium and then
to p-iodophenylacetic acid (PIPA) as the next metabolite through additional
beta-oxidation after alpha-oxidation. We investigated fatty acid metabolism in
chronic heart failure using BMIPP and 9-MPA.
Methods: Autoimmune myocarditis was induced in Lewis rats by injection of
porcine cardiac myosin. Three groups were designed as normal control(NC
group), chronic heart failure(CHF group; 60th day after injection), and therapy
group(Tx group; chinapril, angiotensin converting enzyme inhibitor, 2mg/kg/day
in chronic phase). Rats were injected BMIPP(0.7MBq) or 9-MPA(1.0MBq), and
then sacrifised after 3 min., 10 min., 30 min. and 60 min. We examined hemo-
dynamic parameters, pathological findings, and fatty acid metabolism. The my-
ocardial uptakes of BMIPP and 9-MPA were examined as %dose/g tissue and
differential absorption ratio (DAR) corrected with body weight. The metabolism
were analyzed by NIH image quantitatively substrate pattern of 9-MPA, 3-MNA,
and PIPA fraction on thin layer chromatography(TLC).
Results: Left ventricular weight/body weight ratio was increased in CHF
group(0.440%) compared with NC group(0.260%)(p<0.0001), and it was re-
duced in Tx group(0.328%)(p<0.0001). Histological changes such as fibrosis
were prominent in CHF compared with control and Tx group. The myocardial
uptakes of BMIPP and 9MPA were reduced in CHF compared with NC(1.617%
vs 2.097%, p<0.05). According to quantitative analysis of metabolite fraction,
in CHF 3MNA ratio(11.4% vs 6.6%) at 3 min., PIPA ratio(8.7% vs 6.3%) and
3MNA and PIPA ratio(15.7% vs 11.1%) at 10 min. were increased compared
with NC(respectively p<0.05), and then also this ratio tendency remained un-
til 60 min(p<0.01), instead of TG pool amounts was not different among all.
Therapy made intermittent metabolites(3MNA and PIPA) ratio at 10 min. and
60 min. decreased compared with CHF(respectively p<0.05 and p<0.01)
Conclusions: In chronic heart failure, the uptake of fatty acid were decreased
and fatty acid metabolism was suppressed, but our deta suggested intramito-
chondrial beta oxidative metabolism were accelerated in spite of preferably a
little energy fuels.

P3547 Myocardial fatty acid imaging and expression of
peroxisome proliferator-activated receptor in
volume-overloaded rabbit hearts

T. Miyamoto 1 , Y. Takeishi', H. Takahashi', S. Tazawa 2 , M. Inoue 2 ,
I.Kubota'. I Yamagata University School of Medicine, The First Department of
Internal Medic, Yamagata, Japan; 2Dalichi Radioisotope Laboratories, Tokyo,
Japan

The peroxisome proliferator-activated receptor (PPAR)-alpha is a member of
the nuclear receptor superfamily and regulates gene expression of fatty acid
utilization enzymes. In cardiac hypertrophy and heart failure by pressure-
overload, myocardial energy utilization reverts to the fetal pattern, and
metabolic substrate switches from fatty acid to glucose. However, myocardial
metabolism in volume-overloaded hearts has not been rigorously studied. The
aim of the present study was to examine fatty acid metabolism and PPAR-
alpha expression in volume-overloaded rabbit hearts. Volume-overload was in-
duced by carotid-jugular shunt formation. Sham operated rabbits were used as
control. Chronic volume-overload increased left ventricular weight (4.1 ± 0.2
g vs. 6.1 ± 0.5 g, P < 0.01) and ventricular cavity size (12.8 ± 0.5 mm vs.
17.5 ± 0.5 mm, P < 0.01), and relative wall thickness was decreased (0.40
± 0.02 vs. 0.28 ± 0.01, P < 0.01), indicating eccentric cardiac hypertrophy.
Iodine-125-iodophenyl 9-methylpentadecanoic acid (9MPA) was intravenously
administered, and animals were sacrificed at 5 min after tracer injection. The
9MPA was rapidly metabolized to iodophenyt-3-methylnonanoic acid (3MNA)
by beta-oxidation. Lipid extraction from the myocardium was performed by the
Folch method, and the radioactivity distribution of metabolites was assayed
by thin-layer chromatography. Total RNA was extracted from the myocardium,
and levels of PPAR-alpha mRNA were examined by semi-quantitative reverse
transcriptase polymerase chain reaction (RT-PCR). Myocardial distribution of
9MPA was more heterogeneous in shunt than in sham rabbits (P < 0.05). In
volume-overloaded hearts by shunt, the conversion from 9MPA to 3MNA was
faster than in sham control hearts (56 ± 18 vs. 39 ± 3%dose/mg tissue, P <
0.05). However, mRNA expression of PPAR-alpha was downregulated in shunt
rabbits compared to sham rabbits (P < 0.05). These data suggest that my-
ocardial fatty acid metabolism was altered in eccentric cardiac hypertrophy by
volume-overload.
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P3548 Coronary artery stenosis can be predicted by the
presence of typical angina symptoms

P. Guzik' , J. Tarchalski 2 , H. Wysocki', A. Hoffman 3 . 1 University School of
Medical Sciences, Div. of Cardiology - Intens. Therapy, Poznan, Poland;
2Kalisz Hospital, Coronary Catheter Lab, Kalisz, Poland; 3 Bydgoszcz
Academy of Medicine, Echocardiography Lab, Bydgoszcz, Poland

An appropriately taken history is the richest source of information concerning
ischaemic heart disease. The study goal was to determine the predictive value
of angina-like symptoms in the diagnosis of stenotic changes within coronary
arteries. A prospective study was performed in 250 patients (26 - 75 years old,
187 male, 64 female) who had coronary angiography due to their angina symp-
toms. No patient had known previous myocardial infarction. According to their
symptoms all patients were divided into typical or atypical angina group. The
typical angina was defined as the presence of a pain in typical (retrosternal)
location, triggered by exercise or stress and relieved by sublingual nitrates or
rest. Any kind of angina that could not fulfil these criteria was characterised as
an atypical one. We evaluated specificity, sensitivity, and positive and negative
predictive value of angina-like symptoms according to the results of coronary
angiography (narrowing of artery lumen > 50% in at least 1 vessel). Addition-
ally, an unadjusted and adjusted for age, sex, history of smoking, hypertension
and diabetes mellitus logistic regression analysis was performed for prediction
of the presence of any significant stenotic change in coronary arteries. Logistic
regression results are presented as an odds ratio with 95% confidence interval
(Cl). The presence of typical angina was associated with specificity of 79.55%,
sensitivity of 84.66%, positive predictive value of 88.46% and negative predic-
tive value of 73.68%. Odds ratio for typical angina symptoms and the presence
of coronary stenosis in the unadjusted logistic regression was 21.47 (95% CI:
10.98 - 41.98; p < 0.0001) whereas in the adjusted analysis it was 23.13 (95%
Cl: 10.59-50.53; p < 0.0001). The obtained results indicate that typical angina
symptoms have a high predictive value for the presence of significant stenosis
within coronary arteries. It confirms also that a carefully taken patient history is
still a powerful diagnostic tool in coronary artery disease.

P3549 Comparison of TIMI frame counts of patients with and
without coronary artery ectasia

E. Yetkin', R. Atak 2 , H. Turhan 2 , N. Sivri 1 , M. Ileri 2 , F. Kosar', R. Ozdemir',
S. Cehreli 1 . ' Inonu University Faculty of Medicine, Department of Cardiology,
Malatya, Turkey; 2 Turkiye Yuksek Yhtisas Hospital, Dept. of Cardiology,
Ankara, Turkey

Background: Thromblysis In Myocardial Infarction (TIMI) frame count is a sim-
ple clinical tool for assessing quantitative indexes of coronary blood flow. Coro-
nary artery ectasia,(CAE) is characterized by segmental or diffuse dilatation
of the coronary arteries to >1.5 the diameter of the adjacent segments of the
same artery or of different artery. In this study we aimed to evaluate the coro-
nary flow in patients with CAE by the means of TIMI frame count (TFC) and to
compare with subjects who have angiographycally normal coronary arteries.
Materials and Methods: Study population consisted of 37 patients with coro-
nary artery ectasia only in the right coronary artery (RCA). To be included in
the study, patients also needed to have no significant stenostic lesion (>50%)
in the coronary three, no valvular heart disease, previous myocardial infarc-
tion, and no wall motion abnormalities with echocardiography. Control group
consisted of 31 patients with angiographically proven normal coronary arteries.
Results: There are no statistically significant differences between two groups
in respect to age, gender, presence of hypertension, smoking (p>0.05 for all).
TIMI frame count of RCA in the study group was significantly higher than in that
of control group(51±17 vs 25±8 p<0.001 respectively). TIMI frame counts of
the study group for left anterior descending (LAD) and left circumfle(LCx) coro-
nary artery were also significantly higher than those of control group (Corrected
TFC for LAD=42±11 vs 24±7 respectively p<0.001, TFC for LCx; 44±15 vs
25±9 respectively p<0.001). In patients with CAE, TFC of the RCA was higher
than that of LAD and LCx coronary artery(51f17 vs 42±11 and 44±15 re-
spectively p<0.05). TIMI frame count of the RCA showed significant correlation
with the TFC of the LAD(r=0.422 p<0.01) and LCx coronary arteries(r=0.530,
p<0.01).
Conclusion: Patients with CAE have significantly increased TFC when com-
pared to patients with normal coronary arteries. In one vessel ectasic patients,
TFC of non-ectasic vessels is also significantly higher than that of patients with
normal coronary arteries. Significant correlation between the TFCs of ecta-
sic and non-ectasic vessels in the same patients has also suggested that the
mechanism underlying CAE, affects the coronary flow even in non-ectasic ves-
sels.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



IP3550 I Comparison of clinical state and quality of life of
patients with and without angiographic follow-up
after coronary angioplasty

P. Sick 1, J. Krutzsch 1 , K. Krieger 1, G. Gelbrich 2 , G. Schuler 1 _ 1Heart Center,
Clinic for Int. Medicine/Cardiology, 2Coordination Center for Clinical Trial,
University of Leipzig, Leipzig, Germany

Background: Angiographic follow-up is normally scheduled 6 months after per
cutaneous transluminal coronary angioplasty (PTCA) and stent implantation
(SI). The common experience is, that 10-20% of the patients do not appear for
follow-up. It would be important to know whether the drop-out might be infor
mative to take this into account when planning clinical trials, and interpreting
their results.
Methods: We included 49 patients with single-vessel coronary artery disease
treated by PTCA and SI who did never appear for follow-up. The examination
was done 2-18 months after the scheduled tollow-up date and consisted of
recording the CCS class, answering a questionnaire regarding satisfaction with
health (SH), physical functioning (PF), heart-related discomfort (HD) and phys
ical exhaustion (PE), and performing a structured interview on physical activity,
comorbidity and use of medication. This cohort was compared to a sample of
104 patients who visited the hospital for angiographic follow-up, and underwent
the same examination besides the routine clinical procedures.
Results: Patients without follow-up were more likely to be free of symptoms of
angina (OR=3.1 to have ees-o, 95% C.I.: [1.5,6.5Jl and reported less HD (4.1
vs 5.4 points on a 24 point scale, 95% C.1. for difference of means [0.0,2.8]).
The two groups were not distinguishable in SH, PF and PE. A non-significant
but remarkable difference was noticed among patients with ces-o: Nitrate was
more often used by patients without follow-up (21% vs 8%, P=0.17). Nonethe
less, the clinical difference between the cohorts is still significant when adjust
ing for nitrate (OR=2.0 for ces-o and no use of nitrate, 95% C.1. [1.0,4.0]).
Among patients without follow-up who were classified as ecs-o, those ones
using nitrate reported more HD (P=0.06) and PE (P<0.001), and less PF
(P=0.004) and SH (P=0.1) in comparison to patients not using nitrate.
Conclusions: Drop-outs by missing the angiographic follow-up should be con
sidered to be informative. When evaluating only patients seen at the follow-up
examination, the mean clinical success of the treatment is underestimated. In
randomized clinical trials, differences between treatments measured by end
points related to symptoms of angina may be underestimated. In addition, pa
tients who prefer to avoid follow-up angiography should be encouraged to un
dergo the non-invasive clinical examinations. Physicians should consider the
possibility that apparently angina-free patients might suppress serious symp
toms by the use of nitrate.

IP3551 IHigh incidence of microcirculation abnormality
produced by percutaneus transluminal coronary
rotational athrectomy (PTCRA)

S. Yasuda, H. Matsuo, M. Tomita, T. Yamaki, T. Kadosaki, T.Hirose, S. Tanaka,
S. Watanabe. Gifu Prefectural Hospital, The Department of Cardiology, Gifu
City, Japan

Background: Potential risk of microcirculation abnormality produced by em
bolization of abraded non-compliant plaque, platelet aggregation, and va
sospasm is an important issue. However, the incidence of perfusion and func
tional abnormality caused by PTCRA is not fUlly known yet.
Methods: Serial 99mTc-tetrofosmin QGS SPECT were performed before and
just after coronary intervention in 39 patients (21: Rotablator, 18: paBA and
Stenting) to assess the acute effect to myocardial perfusion and function.
Results: Procedural success with TIMI 3 flow was aschieved in all patients.
Patients with PTCRA experienced significantly high incidence of ST segment
elevation(4 out of 21 patients} and scintigraphical deterioration in perfusion (14
of 21 patients) compared with paBA and stenting, although no significant dif
ference of functionai deterioration was observed.

Change of QGS parameter after PCI

PTCRA Other devices p value

prolonged ST elevation 4/21 0/18 n.s
perfusion abnormality 14/21 3/18 0.005
change of extent score 14.8 (SO 16.2) -3.0 (21.7) 0.005
change of severity score 30,4 (SO 32.9) -7.6 (SO 39.6) 0002
change of EOV -6.0 (SO 15.8) -4.8 (SO 12.4) n.s
change of ESV 0.1 (SO 8.1) 1.4 (SO 8.9) n.s
change of LVEF -1.0 (SO 24.2) ·3.4 (SO 5.01 n.s

Conclusion: Patients treated with PTCRA were more likely to experience mi
crocirculation abnormality compared with POBA and stenting. And alteration of
perfusion is more sensitive to detect the microcirculation abnormality than ECG
and functional parameters.
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IP3552! Relation between coronary and renal atherosclerosis
in hypertensive patients referred for coronary
angiography

T. Sayin 1, O.A. Orner Akyurek 1, DK Deniz Kumbasar 1, B.B. Berkten
Berkalp 1, C.K. Celal Kervancioglu 1 , M.a. Metin Ozenci 1 , D.O. Dervis Oral 2 .

1Ankara University Heart Center, Cardiology, Ankara; 2Ankara University,
Cardiology, Ankara, Turkey

Aim: To search for prevalence of renal atherosclerotic involvement in hyper
tensive patients referred for coronary angiography and investigate the relation
between the coronary and renal atherosclerotic involvement. Method: We per
formed selective renal angiography after coronary angiography in hypertensive
patients who were referred for a coronary angiogram. Demographic variables,
coronary artery disease (CAD) risk factor profile and lipid profiles of the pa
tients were collected. So as to score the severity of coronary atherosclerosis
we used the "Gensini" scoring system. In order to score the severity of the
atherosclerotic involvement in renal arteries, we first Visually graded per cent
stenosis in each renal artery into quartiles and gave a score from 0 to 4, the
cumulative for both renal arteries equaled to renal artery score for each pa
tient. Patients who had a myocardial infarction in the preceding month were
not included. ReSUlts: We performed selective renal angiograms to 148 hy
pertensive patients at the end of the coronary angiography. They were aged
37-76 (60.2 ± 9.5), and 92 of them (62.2%) were men. Thirty-eight patients
(25.6%) of the study cohort had either completely norma! coronary arteries or
atheorsclerotic plaque of < 50%. We found varying degrees of renal atheroscle
rotic involvement in 27 patients (18.2%). We considered renal atherosclerotic
involvement of equal to or more than 50% as significant. Excluding only one
patient with a 40% renal artery stenosis, all out of the 27 had significant CAD.
Eight out of 27 had lesions more than 50% (5.4%) and 3 of the 8 had renal
interventions (2 renal stent implantation, 1 operation). In correlation analysis
we found a mild degree of correlation between the Gensini and renal score and
age and renal score (r =0.45, p<0.001) and (r = 0.32, p<0.001) respectively.
Multivariate logistic regression analysis revealed 2-3 vessel disease as an in
dependent risk factor for significant renal atherosclerotic involvement (p=0.04,
relative risk =6.4) Conclusion: Renal atherosclerotic involvement is quite com
mon among hypertensive patients referred for coronary angiography (18.2%).
Diffuse CAD might be a risk factor for renal atherosclerotic involvement. So as
to exclude renovascular hypertension and detect and follow-up low grade re
nal atherosclerotic involvement, it seems prudent to perform renal angiography
routinely to hypertensive patients referred for coronary angiography.

IP3553 I Increased wac count independently predicts
presence of multiple complex plaques in patients with
history of unstable angina

M. Kruk ", J. Przyluski 2 , Z. Chmielak 2 , L. Kaunczuk", J. Preqowski",
A. Debski 2, A. Witkowski 2, W. Ruzyllo 2. 1General Cardiology Department,
2 II Independent Haemodynamic Department, Nafionallnstitufe of Cardiology,
Warsaw, Poland; 3 Medical Academy, Warsaw, Poland

Background: Complex appearance of atherosclerotic lesion on angiography
may reflect its instability. Subsequently, presence of multiple complex (MC) le
sions has been shown to predict worse prognosis in patients with coronary
artery disease (CAD). Inflammation has been demonstrated to be an important
contributor for the development ot.vulnerable atherosclerotic plaque. A level
of inflammation may be assessed by white blood cell (WBC) count. Therefore
we sought to assess whether presence of multiple complex plaques seen in
coronary arteries of patients with history of unstable angina may be related
independently of classical risk factors to intensity of systemic inflammatory ac
tivation as measured by WBC count. Methods: We prospectively assessed
212 consecutive patients (148 males, age 60,2±10,3) with history of unsta
ble angina within preceding 6 months, who underwent coronary angiography.
Baseline characteristics and WBC count (103/fll) was assessed within 48hrs
prior to cardiac cathetherization. Coronary angiograms were analyzed and all
plaques ~30"lo stenosis were classified into complex or smooth groups. Com
plex plaque was defined if irregularities, Ulcerations, total occlusion or thrombus
were present and the remaining accounted smooth lesions, Multiple lesions
were defined as ~2 plaques. To reveal independent predictors of presence of
MC plaques history of OM, hypertension, hyperlipidemia, family history, smok
ing, age, sex, BMI, WBC count and number of all identified coronary plaques
were analysed using multivariate logistic regression. Results: Angiographically
complex piaques number was 305 out of all 706 plaques identified on angiog
raphy. 83 patients Who had MC plaques had higher WBC count than remaining
patients (student's Hest; 8,0±2,4 vs 7,1±2,2 respectively, p=0,009.). Multi
variate analysis revealed that the only independent predictors of presence of
multiple complex (MC) plaques were WBC count (OR 1,19; 95%CI (1,02-1,39);
p=0,023) and number of all plaques (OR 2,45; 95%CI (1,88-3,21); p<0,0001).
Conclusion: Intensity of systemic inflammatory activation expressed by WBC
count is linked independently to increased incidence of multiple complex le
sions. Our findings suggest that enhanced inflammation may adversely influ
ence prognosis not only by modification of plaque structure but also by increas
ing number of vulnerable atherosclerotic lesions.
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P3554 Long-term clinical outcome of IVUS -guided versus
anglo-guided stenting. A meta-analysis of published
studies

G. Casella 1 , F. Ottani 2 , V. Klauss 3 , F Prati 4 , A. Capecchi 1 , P. Sangiorgio 5 ,

D. Bracchetti 5 . ' Cardiology Ospedale Maggiore, Bologna, Italy; 2 Ospedale
San Bortolo, Cardiology, Vicenza, Italy; 3Ludwig-Maximilian University,
Cardiology, Klinikum Innenstadt, Munich, Germany; 4 Ospedale San Giovanni,
Cardiology, Rome, Italy; 5Ospedale Maggiore, Cardiology, Bologna, Italy

Background: Intracoronary ultrasound (IVUS) has provided insights into the
mechanism of percutaneous coronary interventions (PCI) as well as the pattern
and mechanism of restenosis. Prior studies have demonstrated that the use of
IVUS measurements of vascular dimensions improves angiographic results of
PCI, mostly when a stent is deployed. To date only few underpowered studies
(a mixture of small, randomized or observational trials) comparing the clinical
efficacy of IVUS-guided versus Angio-guided stenting have been performed
and odds ratios (OR) vary substantially between them. Thus, the present in-
vestigation refines these values by means of a formal meta-analysis.
Methods: Nine studies were considered suitable for analysis. Odd Ratios (OR)
were calculated for 6-month clinical follow-up. Primary end points were a com-
posite of death and non-fatal MI as well as binary restenosis, as considered
in every single study. Secondary end points were a composite of death, rein-
farction and target vessel revascularisation (MACE), according to single study
definition, and individual cardiac events as well.
RISULTS. A total of 2972 patients were included. At 6 month, the OR for death
and non-fatal MI was 1,13 (95% Confidence Interval [IC], 0,79-1,61, p=0,5)
for patients with IVUS-guided vs. Angio-guided stenting. Patients treated with
IVUS-guided stenting had significantly less restenosis (OR 0,75, 95% Cl 0,60-
0,94, p=0,01). In addition, patients treated with IVUS-guided stenting had less
TVR (OR 0,62, 95% Cl 0,49-0,78, p=0,00003) and MACE (OR 0,79, 95% CI
0,64-0,98, p=0,03) compared to Angio-guided stenting. Death (OR 1,0, 95% CI
0,42-2,38, p=NS) and non-fatal Ml (OR 1,14, 95% Cl 0,78-1,64, p=0,5) were
similar between the two groups.
Conclusions: IVUS-guided stenting implantation does not confer any substan-
tial advantage on long-term clinical outcomes compared to an angiographic-
guided optimisation. However, IVUS-guided stenting significantly reduces 6-
month angiographic restenosis and TVR. This additional benefit could be very
helpful when treating lesions with high risk of restenosis like small vessel, long
lesion or vein grafts.

P3555 Do spatial wall shear stress gradients affect left
coronary atherosclerosis location?

T.M. Farmakis', J.V. Soulis 2 , G.D. Giannoglou l , G.A. Giannakoulas',
G.J. Zioupos 2 , G.E. Louridas'. 1AHEPA Hospital-Aristotle University, 1st
Department of Cardiology, Thessaloniki, Greece; 2Democrition University of
Thrace, Fluid Mechanics/Hydraulics division, Xanthi, Greece

Introduction: Spatial Wall Shear Stress Gradient (SWSSG) in vitro has shown
its importance in atherogenesis, probably as local modulator of endothelial
gene expression. The purpose of our study is to numerically analyze the
SWSSG distribution over the normal human Left Coronary Artery (LCA) tree.
Methods: A three-dimensional computer generated model of the LCA tree,
based on averaged human data set extracted from angiographies and re-
ported previously, was adopted for subsequent analysis. The LCA tree includes
Left Anterior Descending (LAD), Left Circumflex Artery (LCxA) and their ma-
jor branches. A steady, plug flow corresponding to resting conditions (0.17
m/s) was applied, whereas the blood was treated as non-Newtonian fluid. Dis-
charges from distal branches were set proportional to the third power of the
corresponding branch diameter. The governing Navier-Stokes flow equations
were solved using a previously validated finite-element solver. The SWSSG is
calculated using 40,843 grid nodes throughout the tree extension.
Results: Computational results indicate that on the left main coronary artery
bifurcation the SWSSG ranges between 0.2 and 1.7 dyn/cm 3 . In the LAD, min-
imum values of SWSSG are in the order of 0.3 dyn/cm 3 , occurring around the
origin of first diagonal branch, whereas maximum values are of the order 12.5
dyn/cm3 , occurring on the distal segment of the LAD at the apex, where high
shear stress values, also, coexist. In the LCxA there is a predilection of low
SWSSG (0.4 dyn/cm 3 ), occurring around the origin of the first marginal branch,
whereas the highest values are of the order 5.2 dyn/cm 3 occurring at the dis-
tal segment of the second obtuse marginal. Again, high shear stress values
coexist with high SWSSG. Spatial gradients of wall shear stress attain large
values at small caliber branches. Furthermore, the general pattern of SWSSG
distribution is in accordance to the wall shear stress distribution.
Conclusions: Low SWSSG occurs nearby to and at bifurcations, particularly
at regions opposite to the flow divider, which are anatomic sites predisposed
for atherosclerotic development. In general, low SWSSG appear in the proximal
regions of the LCA tree, where atherosclerosis frequently occurs. At distal seg-
ments the SWSSG increases substantially due, perhaps, to increased velocity
resulted from increased vessel tapering. Probably, wall shear stress gradients
can be established as a reliable predictor for atherosclerosis location.

P3556 Wall shear stress differences between proximal and
distal left coronary artery bifurcations

G.D. Giannoglou 1 , J.V. Soulis 2 , T.M. Farmakis 1 , G.J. Zioupos 2 ,

G.A. Giannakoulas 1 , G.E. Louridas' . 1AHEPA Hospital-Aristotle University,
1st Department of Cardiology, Thessaloniki, Greece; 2Democrition University
of Thrace, Fluid Mechanics/Hydraulics division, Xanthi, Greece

Introduction: The coronary left artery, generally, demonstrates the most in-
tense atherosclerosis involvement within its first few centimeters, exhibiting par-
ticular predilection to proximal bifurcation regions. The purpose of our study
was to quantitatively analyze the three-dimensional (3D) wall shear stress dif-
ferences between proximal and distal bifurcations of the human Left Coronary
Artery (LCA) tree.
Methods: A 3D computer model of the normal LCA tree, reported previously,
was adopted for numerical analysis. Uniform flow corresponding to resting con-
ditions was applied at the LCA tree inlet. The governing mass, momentum
and energy flow equations were solved using a previously validated numeri-
cal code. Wall shear stress was calculated at the following bifurcation regions:
1) left main coronary artery (LMCA), 2) first obtuse marginal (OM1), 3) sec-
ond obtuse marginal branch (OM2), 4) first (Dl 51), 5) second (D2S2), and 6)
third (D3S3) diagonal and septal branches. The number of utilized grid nodes
of the bifurcation regions was ranged between 6000-13000, depending upon
the physical size of the lumen as well as the wall shear gradient.
Results: The computed average wall shear stress at the LMCA was found to be
3.93±0.01 N/m2 , at OM1 6.45±0.05 N/m 2 , at OM2 7.24±0.03 N/m 2 , at D1 S1
6.30±0.01 N/m2 , at D2S2 7.21±0.01 N/m 2 and finally at D3S3 10.72±0.07
N/m2 , (p<0.001 for all above cases). Results indicate that wall shear stress
increases gradually from proximal to distal bifurcations.
Conclusions: Low wall shear stress values occur at the proximal bifurcations
of the LCA tree. Shear stress increases gradually from proximal to distal bifur-
cation regions. At the very distal segments this increment becomes substan-
tial. Low wall shear stress bifurcation regions agree well with preferred sites of
atherosclerotic coronary lesions in humans.

P3557 Sustained clinical benefit of IVUS guided stenting for
long coronary artery stenoses: long-term follow-up of
a randomized study

P.V. Oemrawsingh, M.J. Schalij, J.W. Jukema, E.E. van der Wall. Leiden
University Medical Center, Dept of Cardiology, Leiden, Netherlands

Background: Long coronary lesions treated with stent implantation (SI) have
a poor outcome. This study compares the 6 month angiographic and long term
clinical outcome of long SI in patients (pts) with stable angina, randomized to
SI with intravascular ultrasound (IVUS) guidance (group U) or angiographic
guidance (group A). Methods: stenoses >20 mm in length and a reference di-
ameter (D) >2.75 mm were eligible. IVUS criteria for optimal SI were: complete
apposition, minimal lumen D (MLD)>80% of (proximal + distal reference D)/2
and minimal residual lumen area > distal reference area. Results: In 150 pts
(group U, n=74, group A, n=76) a total of 187 stents were implanted. Base-
line data were comparable in both groups. All IVUS criteria were achieved in 65
(89%) of group U. Quantitative angiography showed no differences between the
groups with respect to baseline (2.9±0.3 vs. 3.0±0.5 mm) post-stent (3.0±0.3
vs. 3.2±0.4 mm) or follow up (2.7±0.4 vs. 2.8±0.3 mm) reference D. The MLD
as well as D stenosis before (0.9±0.2 vs. 0.9±0.3 mm/66±14 vs. 69±10%) and
after stenting (2.9±0.2 vs. 2.9±0.2 mm/1 0±6 vs. 11±9%) were also compara-
ble. At 6 months the MLD and D stenosis in group U (1.8±0.4 mm/ 34%) were
more favorable than in group A (1.4±0.3 mm/48%; both p<0.05). Restenosis
(>50%) was found in 9 pts of group U (18%) and in 18 pts of group A (36%;
p<0.05). The target lesion revascularization rate at 6-months was 4% (n=2) in
group U and 21% (n=11) in group A (p<0.05), whereas 5 pts (10%) had an
intervention for a non-target lesion in both groups (NS). No pts of group U died
or had a myocardial infarction within 6 months, but of group A, 1 pt (2%) died
and 2 pts suffered an acute myocardial infarction during the 6-month follow up
period. Major cardiac events occurred in 8 pts (15%) of group U and in 18 pts
(37%) of group A (p<0.05) within 6 months. Long term follow up (mean 310±30
days) revealed a target lesion revascularization rate of 8% (n=6) in group U vs.
25% (n=19) in group A (p<0.05). Non-target lesion revascularizations were
done in 8% (n=6) of group U and in 1% (1 pt) of group A >6 months after the
intervention (NS). The long term major adverse cardiac event rate was 18% in
both groups (NS). Conclusion: This prospective randomized study shows that
6-month angiographic and clinical outcome after IVUS guided long SI is signif-
icantly better compared to angiography guided SI and that this clinical benefit
is sustained up to 10 months after the intervention.
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P3558 L-arginine and the shear stress response mechanism
in diseased epicardial coronary arteries

D. Tousoulis 1 , C. Tentolouris' , G. Goumas 1 , C. Pitsavos 1 , C. Toutouzas' ,
G. Davies 2 , C. Stefanadis', P. Toutouzas'.'Athens University, Cardiology
Dept. Hippokration Hospital, Athens, Greece; ZHammermith Hospital,
Cardiology Dept, London, United Kingdom

Backgroud: L-arginine is the substrate for nitric oxide synthesis and atrial pac-
ing dilates normal epicardial coronary arteries. This study assessed the effects
of L-arginine on basal coronary tone and flow-mediated dilation induced by
atrial pacing in patients with coronary artery disease and stable angina.
Methods: The effects of an intracoronary infusion of L-arginine 150 µmol/min
for 10 mins, was studied in 8 patients with coronary artery disease. In all pa-
tients atrial pacing was performed during normal saline and during L-arginine
infusion. The luminal diameter of epicardial coronary arteries was assessed by
quantitative angiography.
Results: During atrial pacing with saline infusion a significant increase (p<0.01
vs. saline) occurred in luminal diameter of the proximal (3.4±0.8%), distal
(8.5±1.6%) and stenosis reference segment (5.0±1.2%), but stenosis diam-
eter did not change (0.5±1.5%). L-arginine administration significantly (p<0.01
vs. normal saline) increased the diameter of proximal (4.7±1.1%) and distal
(6.4±1.4%) segments, coronary stenoses (8.7±2.0%) and their reference seg-
ment (6.3±1.6%). However, L-arginine administration did not change (p=NS)
the magnitude in mm of atrial pacing induced dilatation from saline or L-
arginine respectively in proximal (0.09±0.02 vs. 0.06±0.02 mm) and distal seg-
ments (0.12±0.02 vs. 0.09±0.02 mm) and in coronary stenoses (0.01±0.02 vs.
0.02±0.02 mm). A significant correlation (p<0.001) was found between % re-
sponse to nitroglycerin and % L-arginine during atrial pacing.
Conclusions: Non stenotic segments of diseased coronary arteries dilate in
response to atrial pacing, but stenoses do not. L-arginine dilates these seg-
ments and stenoses but does not increase the magnitude of the response to
atrial pacing. These findings provide evidence that the shear stress responsive
mechanism is absent at stenoses but present in non-stenotic segments of dis-
eased coronary arteries. They also indicate a relative deficiency of L-arginine,
except in the shear response mechanism.

P3559 Coronary artery stenosis assessment — Diagnostic
value of contrast enhanced MSCT in comparison with
coronary angiography — Pilot study

M. Pasowicz 1 , P. Klimeczek 1 , T. Przewlocki 1 , P. Pieniazek 1 , A. Kozaneckiz,
M. Konieczynska 2 , K. Zmudka 3 , W. Tracz 2 . 'The John Paul II Hospital,
Cardiac and Vascular Diseases, Krakow, Poland; I The John Paul 11 Hospital,
Institute of Cardiology, CM UJ, Krakow, Poland,. 3 Institute of Cardiology,
Hemodynamics, Krakow, Poland

Purpose: The present study aimed to compare the diagnostic value of contrast-
enhanced Multislice Spiral Computed Tomography (MSCT) for detection of dif-
ferent types of stenoses (>50%, occlusion) in patients with coronary artery
disease in comparison with coronary angiography.
Materials and methods: Forty seven patients (28 men and 19 women) with
a mean age of 61 SD 12 years underwent MSCT and CA throughout 2000.
Patients were included in a retrospective case series study. The examinations
were assessed in a blinded fashion, by two separate teams comprised of cardi-
ologists and radiologists. One hundred twenty three out of 186 (66%) proximal
and middle segments of left main (segment 5), circumflex artery (segments
11,12), left anterior descending artery (segment 6,7), right coronary artery
(segment 1,2) had no significant stenosis, 14 segments (7.5 %) were occluded,
and 49 (26%) had significant stenosis > 50%, as determined by CA.
Results: Twenty three (12.3%) segments were unevaluable by MSCT due to
poor quality of visualization. Sensitivity and specificity in the evaluable seg-
ments were 79% (95% confidence interval, 71% to 89%) and 83% (95% con-
fidence interval 76% to 87%) for > 50% stenosis, and 100% (95% confidence
interval, 96% to 100%) for occlusion. There were no differences between MSCT
and CA in the detection of occlusion.
Conclusions: MSCT is a promising instrument in non-invasive screening of
coronary stenosis and detection of occlusion in proximal part of the arteries.
Spatial and time resolution of the method should be enhanced.

P3560 Clinical and angiographic correlates of coronary
calcium scoring in multi-slice computed tomography
(MSCT)

R. Ryczek 1 , M. Zagrodzka 2 , M. Dziuk 1 , P. Twarkowski 2 , M. Cholewa',
B. Jaron 2 . 'Central Hospital WAM, Internal Medicine and Cardiology, Warsaw,
Poland; 2Central Hospital MMA, Radiology, Warsaw, Poland

The MSCT calcium scoring allows to identify patients with increased coronary
event risk or at early stages of coronary artery disease (CAD).
The aim of the study was to find the correlation of calcium score with various
clinical features and degree of coronary stenosis.
Methods: 40 consecutive patients (10 women) with angiographically proven
coronary artery disease were assessed for coronary calcium score by means
of MSCT not later than 48 hours after the angiography. The acquisition param-
eters were as follows: 3.2 mm slice thickness, 1.6 mm increment, pitch 1.25,
120 kV, 200 mAs, rotation time of 500 ms, supine patients during single breath-
hold. The calcium score was semiautomatically calculated taking into account
the size and density higher than 130 Hounsfield units. The clinical features such
as the presence of hypertension, diabetes, dyslipidaemia, obesity (body mass
index), smoking, CCS angina score, previous myocardial infarction, CAD dura-
tion, degree of stenosis and diffused disease were also analysed by means of
Spearman's test.
Results: The calcium score in the left anterior descending artery (LAD)
271±598 showed good correlation with the degree of stenosis in the LAD
69±37 (R=0.591, P<0.0001) and angina score (median 2, P<0.001). It was
also correlated as well as calcium score in the LMS 55±147 with the CAD du-
ration of 9±9 years and diabetes (P<0.01). The CS in the RCA 102±362 was
associated with the diabetes, dyslipidaemia and obesity with the P<0.03. The
score in the LCX 282±797 was correlated with the degree of stenosis in every
artery (P<0.001 for the LCX=56±39). The total calcium score 675±1462 was
associated with the angina score, CAD duration (P<0.001), diffused disease
and the stenosis in the LAD and LCX (P<0.0001).
Conclusion: The total and the LAD coronary calcium score may be associated
with the severity of symptoms, degree of stenosis in the LAD and disease ex-
tent. The calcium deposits in the RCA may be more frequent in patients with
metabolic disorders.

P3561 Gadolinium based coronary angiography in patients
with chronic renal insufficiency

E. Garbarz' , V. ludman , F. boudghene' , P. goube' , M. tassart', B. iung 2 ,
P. L. michel' . 'tenon, paris, paris, France; 2bichat hospital, cardiology, paris,
France

Background: Coronary artery disease is one of the leading cause of death in
patients with chronic renal insufficiency(CRI). Coronary angiography with injec-
tion of iodinated contrast material remains to date the only recognised means
to assess coronary anatomy. However iodine, particularly in patients(pts) with
CRI, can cause an acute reduction in renal function leading to substantial mor-
bidity and mortality. Gadolinium is a contrast agent believed to be less nephro-
toxic than iodine. The aim of our study was to evaluate the safety and accuracy
of gadolinium used as an alternative contrast agent in coronary angiography
Methods: We studied 12 pts (mean age 63±9 years- male 8 - 4 with diabetes)
with CRI(including 4 pts with a renal graft) referred for coronary angiography
because of: angina pectoris n=5, acute coronary syndrom n=4, left ventricular
dysfunction n=3. Angiography was performed using the standard judkins tech-
nique with 5 or 6 french catheter. A total volume of 45 mL of gadolinium was
allowed. Quality of the angiograms obtained was assess by two experienced
physicians. After the procedure pts were monitored 48 hours for: cardiac rhytmn
abnormality, cardiac troponin I release and, serum creatinine concentration.
Results: No intraprocedural adverse event occurred.Quality of the angiograms
was judged sufficient in 10 pts avoiding any significant amount of iodine. In two
cases the operator had to switch to iodinated contrast agent. Mean serum cre-
atinine value was 311±110 µmol/L at baseline and 328±149 at H48(p=NS).
Only one patient(who received iodine)had an acute renal failure leading to dial-
ysis. No arrhythmias or cardiac troponin I elevation was observed
Conclusions: gadolinium based coronary angiography is feasible and safe in
a majority of pts with CRI
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P3562 Diagnostic value of electrocardiogram-gated
reconstruction by MSCT in assessing patency of
arterial and venous coronary artery bypass grafts

M. Pasowicz' , P.K. Klimeczek' , T. Przewlocki 1 , A. Krochin 1 ,

M. Konieczynska 1 , J. Sadowski z , K. Zmudka 2 , W. Tracz' . ' The John Paul!!
Hospital, Cardiac and Vascular Diseases, Krakow, Poland; I Cardiovascular
Surgery, Krakow, Poland

The present study aimed to analyse the diagnostic value of contrast enhanced
MSCT for non-invasive assessment of venous and arterial bypass graft pa-
tency.
Material and Methods: Study group consisted of 84 patients (27 women) age
42-75 years; mean age 62±10 years who had received venous or arterial
bypass grafts. Overall, 235 bypass grafts (26 arterial, 209 venous) were im-
planted: 65 venous to right coronary artery (RCA), 71 venous and 26 arterial
to left anterior descending artery (LAD), and 73 venous grafts to circumflex
artery (Cx). MSCT scans (Somatom Plus Volume Zoom, Siemens, Erlangen,
Germany) were obtained using Heart View software. Images were acquired
throughout the entire cardiac cycle and then reconstructed at diastole with ret-
rospective ECG gating. MSCT scanning and coronary angiography were per-
formed by two separate teams and evaluated in a blinded fashion.
Results: By MSCT 165 grafts, including
147 venous and 18 arterial, were identi-
fied as patent and 70 grafts (62 venous
and 8 arterial) were diagnosed as occluded,
or had significant stenosis (>50%). Bypas-
sography revealed 169 patent (149 venous
and 20 arterial) and 66 occluded, or signifi-
cantly stenosed grafts (60 venous and 6 ar-
terial).Eight bypass grafts (2 arterial and 6
venous: 4 to LAD and 2 to Cx), considered
as occluded by MSCT, were patent by con-
ventional bypassography. Four bypass grafts CABG to LAD and Mg

considered as patent by MSCT were occluded in bypassography (1 to LAD, 2
to Cx, 1 to RCA). The specificity and sensitivity of MSCT in detection of graft
occlusion was 94.7% and 96.4%, respectively.
Conclusion: MSCT is a valuable instrument in evaluation of bypass patency
in patients after surgical treatment of coronary artery disease. MSCT may also
be effective in screening patients after CABG procedure.

BRACHYTHERAPY, COATED STENTS

P3563 IVUS dosimetry for intracoronary beta brachytherapy
after stenting — What should be the target?

A. Witkowski', M. Kawczynska 2 , Z. Chmielak 3 , P. Szmaus 4 , J. Lyczek 5 ,

W. Bulski 2 , S. Pszona 1 , W. Ruzyllo 3 . t Institute of Cardiology,
Haemodynamics, Warsaw, Poland, ZOncology Center, Medical Physics,
Warsaw, Poland,, 3 lnstitute of Cardiology, Haemodynamics, Warsaw, Poland;
°National Institute of Cardiology, Dept.of General Cardiology, Warsaw, Poland;
5 Oncology Center, Brachytherapy, Warsaw, Poland; slnstitute of Nuclear
Research, Radiation Physics, Warsaw, Poland

Background: It seems not to be clear whether the cells responsible for neointi-
mal growth after stent deployment are recruited from media or adventitia. In this
latter case the recommended prescription dose for P-32 beta centered source
used in Guidant Galileo Brachytherapy System (20 Gy 1 mm beyond the lumen
surface, based on angiographically measured artery mean reference diameter)
may not have expected effect on reduction of restenosis rate (RR).
Methods: To test the hypothesis whether dosimetry based on IVUS could
influence the clinically driven target vessel revascularization (TVR) rate at 6
months we compared two groups of pts, in whom reference diameter (RD) was
measured at two different points of reference: 1) 1mm beyond lumen surface
(LARD-IVUS)/20 Gy-aimed at media, 17 pts and 2)1 mm beyond the exter-
nal elastic lamina (EEL) surface (EELRD-IVUS)/20 Gy-aimed at adventitia, 16
pts. In the LARD-IVUS group were 10 pts with in-stent restenosis (ISR), 1 pt
with restenosis after balloon angioplasty and 6 pts after elective stenting of de
novo (DN) lesions. In the EELRD-IVUS group were 7 pts with ISR and 9 pts
after elective stenting od DN lesions. Both groups were well matched in re-
gard to demographic, clinical and angiographic parameters. In each individual
pt doses at luminal surface (LS) and 1mm beyond the EEL surface (EEL+1)
were calculated.
Results: LS dose for LARD-IVUS group was 60.01±2.44 Gy vs 115.68±33.02
Gy in EELRD-IVUS group, p<0.0001. EEL+1 dose for LARD-IVUS group was
11.46±4.64 Gy vs 20.0±0 Gy in EELRD-IVUS group, p<0.0001. Despite the
escalation of the radiation dose in EELRD-IVUS group (93% increase of LS
dose and 75% increase of EEL+1 dose) both pt groups have comparable num-
bers of MACE at 6-month follow-up. There were no death, 1 subacute stent
thrombosis followed by QMI and 3 clinically driven TVR in each pt groups. 16
pts (6-LARD-IVUS, 1 0-EELRD-IVUS) had IVUS follow-up study with volumetric
analysis at 6-month. The only difference found was lack of neointimal hyper-

plasia in LARD-IVUS in comparison to EELRD-IVUS group (delta% change:
-0.73% vs 3.64%, p=0.042)
Conclusions: There were no difference in clinically driven TVR rate at 6-month
between two pt groups with dose prescription aimed at two different targets
within the vessel wall. However, lack of neointimal hyperplasia at 6-month in
vessels irradiated with dose of 20 Gy/1 mm beyond the luminal surface is
promising and may result in lower TVR rate at 6-month — this should be verified
in a large sample study.

P3564 Repeat coronary brachytherapy for recurrent
in-stent-restenosis

H. Roguelov', E. De Benedetti', P.H. Coucke 2 , G. Pasche 2 , H. Doe,
E. Eeckhout 3 . ' CHUV Cardiology, Lausanne, Switzerland,, 2CHUV, Radio
Oncology, Lausanne, Switzerland; 3 CHUV, cardiology, lausanne, Switzerland

Background: Vascular brachytherapy (VBT) is an effective treatment option
for in-stent-restenosis (ISR). Nevetheless, the reported target vessel revascu-
larization rate (TVR) after VBT varies between 17 and 33%.
Methods: From 1999 on, repeat VBT is proposed to patients with recurrent
ISR after initial successful beta irradiation. Procedures all concern beta irradi-
ation, intervention and dosimetry are guided by intravascular ultrasound and
systematic 6 months angiographic follow-up is performed.
Results: From July 1998 on, VBT has been performed in 224 patients at our
institution (189 cases of ISR). 11 patients with recurrent ISR have been treated
by re-VBT between 25.11.1999 and 16.10.2001. Mean age was 60±6.8 years
and 9 patients were male. Vessel type was: LAD (3 pts), RCA (5 pts) and Lcx
(3 pts). The pattern of ISR (first, recurrent presentation, respectively) was: fo-
cal (4, 4 pts), diffuse (7, 5 pts) and total occlusion (0, 2 pts) with a probably
geographical miss in 2 cases at the second restenosis. Clinical recurrence oc-
curred on average at 7±1.9 months the second time. All pts had been treated
by beta irradiation with an initial dose of 23.3±3.7Gy and were treated a second
time by beta irradiation with a second dose of 25.3±2.2Gy. During the second
intervention, no patients received additional stents and evident geographical
miss was not noted. All second procedures were performed with the betacath
5F system (Novoste, Brussels, Belgium). The actual follow-up time is 12 ±8
months. At present, a major adverse event occurred in one patient only (CABG
for significant non target vessel disease with absence of restenosis at radia-
tion site at 4 months). 6 months repeat angiography has been performed in 7
patients showing absence of restenosis with an average diameter stenosis of
19 ±12%. Currently, all patients are symptoms free on a combined clopidogrel-
aspirin therapy to be maintained for at least one year.
Conclusions: These preliminary data show the feasibility of re-beta VBT for
recurrent ISR but await further confirmation of its efficacy during a longer follow-
up period and by larger patients series.

P3565 External beam irradiation to prevent recurrent
coronary in-stent restenosis after balloon angioplasty
— A CT based, 3D rendered approach

J.M. Strotmann', P. Schanzenbaecher 1 , K. Bratengeier 2 , G. Ertl',
W. Voelker', M. Flentje 2 , L. Pfreundner 2

. ' Medizinische Universitatsklinik,
Wurzburg, Germany; 2 University Clinic of Radiation Oncolog, Wuerzburg,
Germany

Background: Diffuse proliferative in-stent restenosis (ISR) is still a therapeu-
tic challenge. Endovascular brachytherapy can reduce the recurrence of ISR.
We hypothesized that selective external beam irradiation may also reduce the
reccurrence rate of ISR.
Methods and Results: Twelve symptomatic patients with diffuse, prolifera-
tive ISR underwent quantitative coronary angiography (QCA) with subsequent
percutaneous transluminal coronary angioplasty (PTCA). Following PTCA, in-
travascular ultrasound was performed to assess the neointima and media area
of the stenotic segment. All patients underwent selective external beam irradia-
tion (total dose: 15 Gy, 5 Gy/fraction, day 1-3, first fraction within 24 hours from
PTCA). Irradiation treatment was planned by a true 3D conformal treatment
planning system (TMS, Helax). Three or four wedged 5-18 MV photon or cobalt
beams with individual absorbers or multi-leaf collimators were used for irradia-
tion. Dose calculations were performed according to the ICRU-Report 50. After
six months a control QCA including intravascular ultrasound was performed.
The diameter of ISR was 81 ± 1.3% of the reference diameter, decreased
significantly after PICA to 24 ± 0.8% and remained constant 6 months after
PTCA (27 ± 1.5% (p < 0.005)). Neointima area within the stent was 3.0 ± 0.2
mm2 immediately after PTCA and remained unchanged after 6 months (2:9 ±
0.2 mm2 ). Media area was 7.9 ± 0.5 mm 2 directly after PTCA and was also
unchanged at the six month follow up with 7.6 ± 0.4 mm 2 . Only one patient
showed a significant ISR of 68% accompanied by recurrent angina needing
further revascularisation. All other patients were free of clinical symptoms.
Conclusion: Selective external beam irradiation is feasible to prevent resteno-
sis after PICA of ISR. It can be done on a computed tomography guided, 3D
rendered basis and provides a selective noninvasive approach for the irradia-
tion of coronary arteries.
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P3566 Stent implantation prior to intracoronary irradiation in
instant lesions does not affect the incidence of
restenosis

B. Syeda, P. Wexberg, G. Beran, S. Denk, R. Schmid, C. Kirisits,
P. Siostrzonek, D. Glogar. AKH-Wien, Cardiology Dept., Wien, Austria

Background: Stent deployment prior to intacoronary irradiation is recently be-
ing debated since publication of trials with poor results in the stent group. In this
analysis we aimed to determine if pre-irradiational stent implantation in instent
lesions has negative effects on the incidence of restenosis at follow up.
Methods: Interventional data of 93 vessels in 92 patients undergoing revas-
cularization of instent lesions with adjunct intracoronary irradiation and suc-
ceeding six-months Clopidogrel treatment were prospectively selected and an-
alyzed. Follow-up percent diameter stenosis was measured with a quantitative
coronary angiography edge-detection algorithm (ACOMPC, Siemens). Binary
restenosis was defined as %DS >50% within the target vessel.
Results: 48 lesions were localized in the left anterior descending coronary
artery, 18 lesions in the left circumflex coronary artery, 25 lesions in the right
coronary artery and 2 lesions in bypass grafts. Sr/Y-90 treatment was per-
formed in 46 vessels, P-32 treatment in 31 vessels, and Ir-192 treatment in
further 16 vessels. Stents of 3.2±0.5mm diameter and 16.7±7.8mm length
were implanted in a total of 32 (34.4%) vessels during the revascularizaion of
the instent lesion prior to intracoronary irradiation. Binary restenosis occurred
in 27 (31.9%) vessels within a follow-up period of 6.9±2.2 months. Thrombus
associated total occlusions were found in 2 patients who have had stent implan-
tations, and in further 2 patients who have had balloon treatment only (6.25%
vs. 3.51% respectively; p=0.54). Stent implantation during the revascularizaion
of the instent lesion did not lead to higher incidence of binary restenosis than
balloon treatment alone without stent deployment (25.0% vs. 35.7% respec-
tively; p=0.29).
Conclusion: Stent implantation prior to intracoronary irradiation in instent le-
sions with adjacent six-months Clopidogrel treatment is not associated with
higher restenosis rates at follow up.

P3567 The degree of residual stenosis does not impact the
long-term outcome of patients treated for in-stent
restenosis with brachytherapy

E. cheneau, L. Leborgne, A. Ajani, A. Pichard, L. Satler, K. Kent, J. Lindsay,
R. Waksman. Washington Hospita Center, Washington, United States of
America

Background: Vascular brachytherapy (VBT) demonstrated efficacy in the re-
duction of recurrence of in-stent restenosis (ISR). However, the importance of
minimal residual stenosis of the angioplasty preceding VBT has not been es-
tablished in patients with ISR.
Methods and Results: 368 patients were treated for ISR in native coronary ar-
teries with gamma-radiation in the WRIST (Washington Radiation for In-Stent
Restenosis) series. Patients had conventional angioplasty followed by 1921r
radiation. Quantitative coronary angiography was performed at the index pro-
cedure with subsequent 6-month angiographic and clinical follow-up. Patients
were classified in three groups according to the residual stenosis (RS) after
the index procedure: optimal angiographic result (RS<20%, n=45), sub-optimal
angiographic result (RS=20-30%, n=85), and incomplete angiographic result
(RS>30%, n=211). The late loss was higher in the optimal and sub-optimal
angiographic result groups than in the incomplete angiographic result group
(respectively 0.65 ± 0.65 mm, 0.56 ± 0.73 mm and 0.32 ± 0.65 mm, p=0.003).
The 6-month clinical outcome was similar in the three groups. Major cardiac
event rates were 30% in the optimal angiographic result group, 32% in the sub-
optimal angiographic result group, and 26% in the incomplete angiographic re-
sult group (p=0.47). Multivariate regression analysis shows that the residual
stenosis and the post-procedure MLD were not predictors of TVR at 6 months,
when RS was considered a continuous variable.
Conclusions: An optimal result of the angioplasty procedure does not influ-
ence the angiographic and clinical outcome of patients undergoing VBT for the
treatment of ISR.

P3568 Angiogenesis and intraparietal haemorrhages are the
major long-term effects of intravascular
gamma-radiation after stenting in rabbit arteries

D. Busseuil 1 , M. Zeller', Y. Cottin 1 , P. Maingon 3 , P. Allouch 2 , F. Briot 4 ,
J-E. Wolfe, L. Rochette 1 . 1 Medecine Faculty, LPPCE, Dijon, France;
2 CHU-Dijon, Cardiology Dept., Dijon, France; 3 CGFL, Radiotherapy, Dijon,
France; 4 CEA, Valduc, France

Background: Experimental data on the long term effects of Intravascular
Brachytherapy (IVB) associated with stenting are limited. Recent clinical tri-
als showed adverse events after IVB, in particular thrombosis occurring at long
term follow-up. In the present study, we examined the late outcome of rabbit
stented arteries after IVB, in particular neovessels formation. Methods: Stents
(Bestent, Medtronic) were implanted in arteries of 32 male N-Z rabbits and
immediately followed by gamma IVB using an afterloading device (Nucletron)
or sham radiation procedure. High dose rate 192 I source delivered 18 Gy at
2 mm from the source centre. The animals received ticlopidine for 30 days.
At 1 and 6 month follow-up, arteries were harvested for histomorphological
and immunohistochemical analysis. Results: No significant difference in intimal
area was observed between the control and the irradiated group at 1 and 6
months (respectively 1.26 ± 0.09 vs 1.02 ± 0.2 mm 2 , ns and 1.07 ± 0.17 vs
1.32 ± 0.47 mm 2 , ns). In contrast, intramedial haemorrhages (free hemosiderin
deposition) and inflammation (presence of macrophages) were only observed
in radiated arteries. In IVB group, Von Willebrand labelling showed adventitial
and intra-medial neovascularization at 6 month follow-up confirmed by neoves-
sels count in radiated vs control arteries (respectively 5.05 ± 1.04 vs 1.51 ±
0.27/mm2 , p<0.001). Conclusion: Our study strongly supports the hypothesis
that IVB associated to stenting induced late arterial wall neovessels formation
and intraparietal haemorrhages. Whether the rupture of these fragile neovas-
cular structures could lead to late occlusions described at long term follow-up
in clinical trials remains to be elucidated.

P3569 Failure of prevention of vein graft disease by
prophylactic gamma radiation in a chronic
hypercholesterolemic porcine model

C. Bartels, A. ErasmiI, F. Sayk 2 , R. Eggers', A. Dendorfer 3 , E. lhnen°,
T. Feyerabend 4 , H.H. Sievers'. 'University of Luebeck, Cardiac Surgery,
Luebeck, Germany; 2Institute for Anatomy, University of Luebeck, Luebeck,
Germany; 3 University of Luebeck, Institute for Pharmacology, Luebeck,
Germany; °Institute for Radiation Therapy, University of Luebeck, Luebeck,
Germany

Background: The value of brachytherapy in preventing neointima formation
and vessel occlusion in proliferating healthy vessels, such as vein grafts, is un-
known. We studied the effect of gamma radiation on vein graft patency, vessel
wall diameters, platelet-derived growth factor (PDGF) expression, and smooth
muscle cell (SMC) proliferation/cell death in a chronic hypercholesterolemic
porcine model.
Methods and Results: Carotid artery jugular vein bypass grafts were anasto-
mozed end-to-side in 23 pigs after ex-vivo irradiation of the vein grafts (10, 20
and 40 Gy). 16 native vein grafts served as controls. Quantitative expression
of PDGF-AA and -BB was assessed using ELISA, quantitative SMC prolifer-
ation/cell death with double-stain immunohistochemistry (Mib-1 /TUN EUSMC
a-actin). Computer-aided planimetry was used for morphometric analysis. The
in-vitro response of endothelial vasodilatation in veins irradiated with 40 Gy was
examined.
Planimetric data on vessel wall dimensions revealed no positive effect of
gamma radiation on neointima formation and inner lumen diameter. On the
contrary, vein grafts subjected to 40 Gy were significantly more likely to be
occluded and to have reduced inner lumen and increased neointima formation.
Radiation therapy had no effect on PDGF expression and SMC proliferation/cell
death. The mean inner lumen diameter decreased as PDGF-AA expression in-
creased. Vasodilation induced by acetylcholine was unaffected.
Conclusions: Prophylactic gamma radiation of unaffected vein grafts failed to
prevent vein graft disease in a hypercholesterolemic porcine model. High-dose
radiation (40 Gy) resulted in more frequent graft occlusion and vein sclerosis.
PDGF values and SMC proliferation/cell death were unaffected by radiation.
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P3570 Sirolimus inhibits restenosis irrespective of the
vessel size. A subanalysis of the multi-center RAVEL
trial

E. Regarl, P.W. Serruys 2 , C. Bode 3 , C. Holubarsch 3 , J.L. Guermonprez 4 ,

W. Wijns 5 , C. Discos, M.C. Morice 7 on behalf of RAVEL investigators.
1 Thoraxcenter, Z 120, Cardiology, Rotterdam, Netherlands; 2 Thoraxcentre,
Erasmus Medical Centre, Cardiology H552, Rotterdam, Netherlands; 3Med.
Universitaetsklinik, Cardiology, Freiburg, Germany; 4 Hopital Broussais,
Cardiology, Paris, France; 5 Onze Lieve Vrouw Ziekenhuis, Aalst, Belgium;
6 Cardialysis, BV, Rotterdam, Netherlands; 7L Institut Cardiovasculaire Paris
Sud, Massy, France

Vessel size is an established predictor of angiographic outcome after catheter-
based intervention. Neointimal growth is a uniform vascular reaction to vessel
injury. Higher relative neointima growth (with respect to vessel caliber) is con-
sidered responsible for the unfavorable outcome in small vessels.
We investigated the relationship between vessel size and late lumen loss after
implantation of sirolimus eluting stents.
Pts with single de-novo lesions were randomized to receive a 18mm sirolimus
eluting (SES) BX velocity 'M stent (Cordis, Waterloo, Belgium) or a bare 18mm
BX velocityT (BS) stent (Cordis, Waterloo, Belgium). QCA was performed at
baseline and at 6 month follow-up (fup). Vessels were stratified according to
their diameter (RD) terciles. Late lumen loss (LL) was calculated as "MLD post
procedure (post) - MLD fup".
Results:

Stratum	 Parameter 	 SES	 BS

n 37 38
RD (mm) 2.05 ±0.20 2.08± 0.21
MLD post (mm) 2.03 +025 2.07± 0.29
MLD fup (mm) 2.05 ±0.32 1.22± 0.46
LL (mm) -0.01±0.25 0.85±0.52

II	 n 40 38
RD (mm) 2.53 ±0.14 2.61±0.14
MLD post (mm) 2.38 ±0.28 2.39± 0.26
MLD fup (mm) 2.35 ±0.39 1.68 ±0.45
LL (mm) 0.03± 0.34 0.79 ±0.51

III 	 n 39 38
RD (mm) 3.21±0.39 3.22±0.29
MLD post (mm) 2.80± 0.28 2.72 ±0.29
MLD fups (mm) 2.83 ±0.36 1.97± 0.55
LL(mm) -0.04 ±0.25 0.76 ±0.58

The classical negative relation between vessel size and late lumen loss was
seen in the bare stent group, but not in the sirolimus eluting stent group.
Sirolimus eluting stents prevent neointimal growth and late lumen loss irrespec-
tive of the vessel size.

P3571 Local delivery of paclitaxel to prevent recurring,
diffuse in-stent restenosis

P. Buszman, A. Zurakowski, A. Gruszka, M. Tendera. Silesian Medical School,
3 rd Department of Cardiology, Katowice, Poland

It has been proved in animal model that paclitaxol has cytotoxic influence on
intimal cells. Therefore, the aim of this study is to test weather locally delivered
paclitaxol can prevent recurrence of diffuse in.stent restenosis.
Methods: Five patients with at least two episodes of in-stent restenosis within
the same coronary segments were included to the study. Eleven restenotic seg-
ments underwent pre-dilatation with Remedy balloon catheter. At the end of the
first dilatation 100lg of paclitaxol diluted in 2 cc of 0.9% NaCI was delivered into
the artery wall under the pressure of 2-3 atm during 60 s in each place. Post-
dilatations with larger balloon was performed to gain optimal result. No addi-
tional stenting was required in any case. There was no major acute coronary
events during hospitalization and 6 month observation. Blood tests performed
one and four weeks after the procedure did not reveal any abnormalities which
could be connected to cytostatic treatment.
Follow-up angiographic evaluation showed late loss of 0.4±0.5 mm and
restenosis in 3 segments (27.2%). Repeat angioplasty with delivery of in-
creased dose of paclitaxol (200 )g in 2 cc) was performed in three patients
with restenosis. The late results will be known after next six months.
Conclusions: Locally delivered paclitaxol might be valuable treatment of in
stent restenosis, however further evaluation of a proper dose of delivered drug
is warranted.

P3572 Evaluation of incomplete stent apposition at six
month follow-up in the multi-center RAVEL trial

M. Degertekin 1 , K. Tanabet, E. Sousa 2 , A. Colombo 3 , G. Guagliumi 4 ,

W. Wijns 5 , M C. Morice 6 , P.W. Serruyst on behalf of RAVEL investigators.
f Erasmus University-Thoraxcenter, Interventional Cardiology, Rotterdam,
Netherlands; 2Dante Pazzanese de Cardiologia, Cardiology, Sao Paulo,
Brazil; 3 Centro Cuore Colombus, Cardiology, Milan, Italy; 4 Opsediali Riuniti di
Bergamo, Cardiology, Bergamo, Italy; 5Ziekenhuis, Cardiology, Aalst, Belgium;
6 lnstitut Cardiovasculaire Massy, Cardiology, Paris, France

The incidence of incomplete stent apposition(ISA) has been recently reported
between 12 and 17% immediately after stent implantation. Most of the ISA re-
solve at 6m FU. The objective of this study was to quantify and investigate the
incidence of ISA as well as its clinical implication in the RAVEL trial.
Methods: A subset of pts included in the RAVEL trial whom IVUS was per-
formed (n=95)at 6m FU were investigated. Pts with single de-novo lesions were
randomized to receive 18mm Sirolimus eluting stent(SES) and uncoated BX-
Velocity stents(UCS).ISA was defined as >1 strut clearly separated from vessel
wall with evidence of blood speckles behind the strut.The incidence of ISA was
established based on the consensus of three independent analysts.
In pts who had ISA, the number of areas of ISA per stent were determined
from cross sectional IVUS images.The total length of ISA were calculated by
number of frames involved.The maximal number of struts separated from the
vessel wall,the maximal depth (distance between the most separated strut and
the vessel wall)and the maximal circumferential extent of ISA(angle)are re-
ported.Finally,the volume of the ISA was quantified.
Results: Two groups re-
vealed similar ISA char- 	Characteristics of ISA

acteristics in quantita- 	SES	 UCS
tive analysis (table). The 	 Frequency (%) 	 (21)10/48 	 (4) 2/47^
event free survival rates 	 Number of ISA per stent 	 1.9± 0.6 	 2

at 1 yr was 98% in the Max. number of struts 	 3.6 ±0.97 	 4.0 ±1.41

SES grp vs 72% in the Total length(mm) 	 6.7± 3.7 	 6.9±2.2

UCS grp. The 10 pts with Max.Depth(mm) 	 0.75 ±0.33 	 0.62 ±0.08

ISA In SES grp were Max.Angle 	 154 ±68 	 131± 38

event free at lyr while 1 	
Volume of ISA 	 20 ±24 	 27± 16
Stent Volume 	 131±35 	 132±36

pt in the UCS grp under- 
,p,0.001

went re-PTCA.
Conclusion: The incidence of ISA in pts with SES is higher than with UCS at
6M FU. In the SES grp no sub-acute or late (1 yr) adverse event was associated
with ISA detected at 6M. Long-term follow-up migt be necessary to establish
the significance of this phenomenon.

P3573 Sirolimus-eluting stents suppress neointimal
proliferation irrespective of the amount of residual
plaque burden

K. Tanabe, M. Degertekin, E. Regar, C.H. Lee, S.A. de Winter, N. Bruining,
J. Ligthart, P.W. Serruys. Rotterdam, Netherlands

Background: The correlation between residual plaque burden after conven-
tional stenting and neointimal formation has been previously reported. How-
ever, it has not been established whether this phenomenon is seen as well in
drug-eluting stents. In addition, the pharmacological kinetics (elution, diffusion,
...) might be affected by the amount of plaque burden (cell contents).
Methods: 15 patients who received an 18 mm sirolimus-eluting Bx VELOC-
ITY stent (Cordis, Waterloo, Belgium) and intravascular ultrasound (IVUS) ex-
amination with a motorized pullback after stenting and at 6-month follow-up
were included in this 3D IVUS analysis. The stented segments were divided
into six subsegments. The following IVUS measurements were obtained in
each subsegment: external elastic membrane volume (EEMV), stent volume
(SV), lumen volume (LV), % plaque volume behind stent (PV) calculated as
100-(EEMV-SV)/EEMV, % neointimal hyperpasia volume (NIHV) calculated as
100*(SV-LV)/SV.
Results: Complete analysis was
possible in 76/90 subsegments
(14 subsegments were excluded
because of calcification which
precluded the quantification of
EEMV). No significant correla-
tion between %PV after stenting
and %NIHV was found (figure).
%NIHV in the subsegments (n =
24) with %PV > 50 was similar to
that in the subsegments (n = 52)
with %PV < 50 (1.3 ± 1.9%, 0.9
± 1.7%, respectively; p = 0.41).
Conclusion: The plaque burden
behind a sirolimus-eluting stent does not correlate with neointimal formation,
supporting the fact that sirolimus elution from stent suppresses NIH irrespec-
tive of the amount of residual plaque burden.
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P3574 Cost-effectiveness of the sirolimus eluting
Bx-VELOCITY stent: 1-year results

B.A. van Hout', W.K. Lindeboom 2 , M.C. Morice 3 , P. de Jong 4 , F. Molnar 5 ,

W. Wijns 6 , C. Holubarsch 7 , A. Bartorelli 8 on behalf of the RAVEL
investigators. ' Universitair Medisch Centrum, Julius Centrum, Utrecht,
Netherlands; 2 Cardialysis, Statistical Department, Rotterdam, Netherlands;
3L'Institut Cardiovasculaire Paris Sud, Cardiology Department, Massy, France;
°Gordis, a Johnson & Johnson Company, Health Economics Department,
Waterloo, Belgium; SSemmelweis University, Cardiology Department,
Budapest, Hungary; 6 Onze Lieve Vrouw Ziekenhuis, Cardiology Department,
Aalst, Belgium; 7Medizinische Universitatsklinik, Cardiology Department,
Freiburg, Germany; 8 Centro Cardiologico Ford. Monzino, Cardiology
Department, Milano, Italy

Background: The RAVEL study showed excellent efficacy results in favor of
the Sirolimus eluting Bx-VELOCITY stent(CYPHER) when compared to non-
eluting stents. However, when using these stents, costs may increase and
questions may arise about the balance between the additional costs and ef-
fects.
Methods: In the RAVEL trial, an international randomized clinical trial in pa-
tients with single vessel disease, 120 patients were randomized to CYPHER
and 118 patients were included in the control arm. Data about resource utiliza-
tion was collected alongside the trial and costs are calculated by multiplying
resource utilization with unit costs from The Netherlands. The cost of CYPHER
was set at EUR 2,000. Effectiveness was defined as freedom from composite
death, myocardial infarction and target lesion revascularization (MACE free).
Results: Except for the cost of stents, the procedure cost in both treat-
ment arms were similar leading to a net difference in procedure cost of EUR
1,274 (EUR 4,451 vs. EUR 5,725). Due to the decreased need for repeat-
revascularizations (1 vs. 28) the percentage patients MACE-free differed in
favor of the Sirolimus eluting stent with 23.0% (71.2% vs 94.2%). As a con-
sequence, follow up cost differed significantly (EUR 3,568 vs. EUR 2,072) and
after 12 months the higher procedure cost in the Sirolimus eluting stent group
were more than compensated by the savings in follow-up costs (p=0.01).
The cost-effectiveness analysis showed dominance of CYPHER over the bare
stent (better effectiveness in combination with cost savings). The upper limit
of the 95% confidence interval considering the costs per additional MACE-free
survivor was estimated at EUR 5,237.
Conclusions: This study shows that, after 12-month follow-up, CYPHER is
both more effective (94.2% vs. 71.2% MACE free) as well as less costly (EUR
7,796 vs. EUR 8,019). This, together with the upper 95% limit concerning cost
effectiveness suggest that using CYPHER is a cost-effective treatment option
in the type of patients as selected for this study.
Please note that these data are preliminary. Final data will be presented during
the congress.

P3575 Quinaprilat coated PC stents do not attenuate intimal
thickening in a porcine coronary model

H.M.M. Van Beusekom 1 , V. Ferrero', M.S. Harteveld', M.G. Punt',
S. Rodjan 1 , M. van Dullemen 1 , W.J. van der Giessen 1 . ' Erasmus Medical
Centre Rotterdam, Cardiology Dept., Rotterdam, Netherlands; 2Ospedale S.
Croce, Cardiology, Cunso, Italy

Introduction: ACE inhibitors such as quinapril are known to inhibit smooth
muscle cell proliferation. In addition, quinapril has matrix metalloproteinase
inhibitor activity which is also postulated to attenuate intimal thickening. Our
objectives were therefore to evaluate the performance characteristics of PC
coated stents loaded with 800 µg quinaprilat (Q) and it's solvent dimethylac-
etamide (S) in comparison to coated but not loaded control stents (C) in normal
porcine coronary arteries.
Methods: Ten animals received both a Q, S and C under guidance of QCA.
They received 300 mg ASA and 75 mg Clopidogrel daily until sacrifice at 4
weeks. Arteries were harvested for histology and morphometry with stents in
situ.
Results: QCA revealed a balloon-artery ratio of 1.0±0.1, 1.1±0.1 and 1.1±0.1.
Late loss was 0.23±0.26, 0.25±0.3 and 0.05±0.3 for Q, S and C (p=NS). Mor-
phometry revealed neointimal areas of 2.6±1.1, 2.1±0.6 and 1.9±0.5 mm 2

and intimal thicknesses of 0.4±0.1, 0.3±0.05 and 0.3 ±0.1 mm for 0, S and

C. While late loss and intimal area are smaller for the control group, statistical
analysis showed no significant differences, even when taking balloon-artery ra-
tio or histological injury scores into account. Microscopy showed no qualitative
differences between the three groups, all containing a minimal to moderate but
asymmetrical neointima. Endothelialization was complete but leucocyte adhe-
sion was observed in all groups, as were macrophage giant cells surrounding
stent struts and coating remnants (figure).
Conclusion: Quinapril given locally in a concentration of 800 µg per stent has
no significant influence on intimal thickening at four weeks following stent place-
ment in normal porcine coronary arteries.

P3576 Simvastatin coated PC stents do not attenuate intimal
thickening in a porcine coronary model

H.M.M. Van Beusekom, E. Regar, S. Visser-van der Veer, M. van Dullemen,
S. Rodjan, M.G. Punt, M. Harteveld, W.J. van der Giessen. Erasmus Medical
Centre Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Introduction: Intermediates of cholesterol biosynthesis are essential for cell
growth and drugs affecting this metabolic pathway are potential anti-restenotic
agents. Inhibitors of HMG-CoA reductase such as statins fall into this category
and have shown antiproliferative properties in vitro. Statins can also improve
endothelial function. Our objectives were therefore to evaluate the performance
characteristics of PC coated stents loaded with a high (H, 100 µg) and a low
dose (L, 30 µg) of Simvastatin in normal porcine coronary arteries in compari-
son to not loaded control stents (C).
Methods: Animals (n=1 0) received both a H, L and C under guidance of QCA.
They received 300 mg ASA and 75 mg Clopidogrel daily until sacrifice at 4
weeks. Arteries were harvested for histology and morphometry with stents in
situ.
Results: QCA revealed a balloon-artery ratio of 1.05±0.1, 1.18±0.1 and
1.15±0.1 for H, L and C (p<0.05 H vs. L). Morphometry showed no statistically
significant difference in neointimal area in the three groups (3.4±1.7, 4.0±1.6
and 2.8±1.6 mm 2 for H, L and C). Regression analysis for injury vs neointimal
thickness showed no difference in the slope (Figure I).
Microscopy revealed a marked asymmetrical but endothelialized neointima.
The degree of cellularity of the intima was similar between the groups and only
in instances of extensive NI thickening was the relative proportion of extracellu-
lar matrix increased. All arteries contained macrophage giant cells surrounding
stent struts and coating remnants.

Conclusion: Simvastatin given locally using the drug delivery BiodivYsio PC
stent at 30 and 100 µg per stent does not have a significant influence on intimal
thickening at four weeks following stent placement in normal porcine coronary
arteries.
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P3577 Synergistic effects of a novel nanoporous stent
coating and tacrolimus on intima proliferation in
rabbits

H. Wieneke 1 , O. Dirsch 2 , T. Sawitowski 3 , S. Wnendt' , H. Brauer 5 , J.L. Gus,
U. Dahmen 6 , R. Erbel' . 'University Essen, Department of Cardiology, Essen,
Germany; 2 University Essen, Department of Pathology, Essen, Germany,
3 University Essen, Department of Inorganic Chemistry, Essen, Germany;
4 Department of Biology, University Aachen, Aachen, Germany; 5 University
Essen, Department of Material Science, Essen, Germany; 6 Department of
Surgery, University Essen, Essen, Germany

Background: To overcome the problem of in-stent-restenosis the concept of
local delivery of antiproliferative or immunosuppressive drugs has been in-
troduced into interventional cardiology. Local drug delivery can be achieved
by drug-eluting-stents coated with polymer surfaces used for controlled drug
release. However, several polymer coatings have shown an induction of in-
flammatory response and increased neointima formation. In contrast, inorganic
coatings have been shown to reduce intima proliferation, but are normally not
suitable for sustained drug release. In the present study the effect of a new
ceramic nanoporous aluminum-oxide (Al203) coating on neointima prolifera-
tion and its suitability as a carrier for the immunosuppressive drug tacrolimus
(FK506, Fujisawa Pharmaceuticals Co., LTD., Japan) has been investigated.
Methods: 316L stainless steel coronary stents were coated with a 500 nm
thin nanoporous aluminum-oxide layer. This ceramic nanolayer was used as
a carrier for the anti-proliferative and anti-inflammatory drug tacrolimus. Bare
stents (n=6), ceramic coated stents (n=5), ceramic coated stents with 60 mg
(n=6) and 120 mg (n=6) tacrolimus loading were implanted in the common
carotid artery of New Zealand rabbits.
Results: The ceramic coating caused a 42% reduction in neointimal thickness
(p=0.16). Loading the ceramic stents with tacrolimus led to a significant reduc-
tion of neointima thickness by 52% for 60 mg (p=0.047) and 60% for 120 mg
(p=0.036). The ceramic coating alone as well as in combination with tacrolimus
showed a reduced infiltration of lymphocytes and macrophages in response to
stent implantation than the bare stents.
Conclusion: Ceramic coating of coronary stents with a nanoporous layer of
aluminium oxide results in a significant reduction in neointima formation and
inflammatory response. The synergistic effects of the ceramic coating and
tacrolimus suggest that this new approach may have a high potential to trans-
late into clinical benefit.

P3578 Stent coating alone with n-butyl methacrylate induces
apoptosis of smooth muscle cells

A. Curcio', M.C. Faniello 2 , C. Coppola', E. Campopiano', D. Torella',
G. Cuda 2 , F.S. Costanzo 2 , C. Indolfi'. 1 University "Magna Graecia", Division
of Cardiology, Catanzaro, Italy; 2Universita "Magna Graecia", Department of
Biochemistry, Catanzaro, Italy

Background: Coated stents can deliver locally drugs in adequate concentra-
tions to inhibit cell proliferation and migration. Several stent coatings have been
tested either experimentally or clinically, including heparin, silicon carbide, gold,
polymers with and without drug elution, and radioactive coatings. Synthetic
polymers, like methacrylate compounds, have been proposed as a solution
to improve the quality of stents, to serve as a vehicle for local (high-dose and
site-specific) drug delivery, or both. However, the effects of coating alone has
non been studied extensively.
Methods: The aim of this study was to evaluate the potential effects of coat-
ing alone with n-butyl methacrylate (BMA) on VSMC proliferation in vitro. SMC
(A10, thoracic aorta, rat) were grown to — 80% confluence in monolayers at
37°C in a humidified atmosphere at 95% air CO2 in 10% FCS-DMEM (fetal
calf serum-Dulbecco's modified Eagle's medium) with 4 mmol/liter 1-glutamine,
4.5 g/liter glucose, and 1.0 mmol/liter sodium pyruvate. Coating was prepared
releasing BMA on the stents, under sterile conditions, at the following concen-
trations: 0.003µg, 0.03µg, 0.3µg. For growth inhibition experiments, 1 x 10 5

cells were plated into a six-well plate and grown in DMEM 10% FCS in the
presence of BMA-coated stents gently added in each well, or in the absence of
them (controls).
Results: Cell number in both conditions was assessed at baseline and at
3h, 12 h and 24 h. After 24 hours treatment, apoptosis was detected by flu-
orescence microscopy using propidium iodide (PI) and annexin V. A signifi-
cant increase in % of apoptosis was detected after release of coated stents
(BMA-coated stent 0.003µg= 68.4% p<0.01, versus controls; BMA-coated
stent 0.03µg = 96.1%, p< 0.001 Vs controls; BMA-coated stent 0.3µg= 94.7%
p<0.001 Vs CONTROL =7.6%).
Conclusions: Methacrylate coating induced apoptosis in a dose-dependent
manner. Thus, methacrylate is biologically active per se, this effect should be
taken in account in evaluating an association of this coating with an antiprolif-
erative and antinflammatory agent.

P3579 Effect of autologous vein graft coated stents
saturated with combined chemotherapy agents on
porcine coronary arteries

E. Tsiamis, C. Stefanadis, S. Vaina, E. Stefanadi, D. Tsekoura, K. Toutouzas,
K. Tentolouris, P. Toutouzas. Hippokration Hospital, Dept of Cardiology,
Athens, Greece

Background: One of the main limitations of stenting is restenosis. The purpose
of this study was to investigate the effect of implantation of autologous vein graft
coated stents (AVGCS), saturated with a combination of two cytotoxic agents,
on intimal hyperplasia in the coronary arteries of 15 pigs (20-25Kg).
Methods: An autologous vein graft was removed from the right front leg of the
animal. The boundary tissues of the graft were removed and it was stabilised
on the external surface of a new stent which was designed in our Institution.
The new stent consists of waveform rings connected by small bridges. Three
connecting arms are attached at each edge of the stent and can be rotated
by 180° after the placement of the graft, in order to stabilize the graft on the
stent. Thereafter, a solution of cis-platinum (0.1mg/0.05ml) and mitoxandrone
(0.465mg/0.95ml) was evenly infused into the wall of the vein. Eight AVGCS
saturated with cis-platinum and mitoxandrone were implanted to LAD and 7 to
LCx. Fifteen unsaturated AVGCS were placed in the other branch of the left
coronary artery serving as control group. Balloon to artery ratio was 1.17 ±
0.1. Maximum balloon pressure was 15 atm. At 5 weeks, the animals were
sacrificed after completion of coronary angiography and morphometric studies
were performed.
Results: All vessels were patent after the implantation and at 5 weeks. No
acute or late thrombosis was observed. Histologically, endothelialization was
similar between the two groups. The arterial middle layer was thinner in the
AVGCS saturated with cis-platinum and mitoxandrone compared to the control
group.
Conclusion: The implantation of AVGCS saturated with a combination of cis-
platinum and mitoxandrone in porcine arteries is easy and uncomplicated. This
is the first study demonstrating that combined cytotoxic drug delivery autol-
ogous vein graft coated stents may reduce intimal thickening in this animal
model.

PAEDIATRIC CATHETER INTERVENTION

P3580 Four year follow-up of ASD catheter closure with the
Amplatzer septal occluder in adults: single center
experience in 223 patients

U. Krumsdorf, T.  Trepels, K. Billinger, E. Zadan, K. Horvath, S. Ostermayer,
H. Sievert. Cardiovascular Center Bethanien, Cardiology, Frankfurt, Germany

Purpose: Atrial septal defect (ASD) transcatheter closure has been reported
as a suitable alternative to surgery in children and adults. This is a report of the
results in one of the world largest series of adult patients.
Methods: Between November 1997 and January 2002, catheter closure of an
ASD was attempted with the Amplatzer ASD occluder in 223 consecutive adult
patients (mean age 45 ± 17 years; range 13 to 90). These patients had an
atrial septal defect with a diameter between 11 and 34.5 mm (21 ± 5 mm).
Qp:Qs ranged from 0.8 to 4.2 (2.0 ± 0.7). 15 patients had multiple defects. The
systolic pulmonary artery pressure was > 30 mm Hg in 70 patients (31%) and
> 50 mm Hg in 20 patients (9%).
Results: The implantation of the device was primarily successful in 222/223
patients. 200/223 procedures could be performed under local anesthesia. The
device diameter varied from 12 mm to 40 mm (median 22). The mean proce-
dure time was 46 ± 21 min., the X-ray time 7.8 ± 5.5 min. and the length of
hospital stay 0.9 ± 1.1 days. Device embolization occurred in 1 patient (surgery
uneventful), pericardial effusion in 1 (asymtomatic) and air embolism in 1 (with-
out clinical consequences). Transesophageal echocardiography showed com-
plete closure after 6 months of the defect without any residual shunt in 218 of
223 patients. 5 small residual shunts disappeared 1 year after closure. During
follow-up up to 48 months, another patient developed pericardial effusion (peri-
cardiocentesis successful, no sequelae). One patient suffered from hemoperi-
cardium 7 months after device implantation (surgical uneventful). 9 patients de-
veloped atrial fibrillation (cardioversion successful in all of them). No thrombus
formation could be detected.
Conclusion: After transcatheter closure of an atrial septal defects late compli-
cations may occur. However, compared with some older devices this is a reli-
able and safe procedure with excellent short and mid term results. High closure
rates of up to 98% can be achieved. According to the literature these results
are superior to surgery.
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P3581 Improved interventional closure of patent foramen
ovale with the Cardia ASD•Star occluder

M. Hoher 1 , J. SpieI3', O. Grebe 1 , M. Kochs 1 , M. Giesler'. I Universityof Ulm,
Cardiology Dept., Ulm, Germany; I Clinic Deggendorf, Internal Medicine,
Deggendorf, Germany

Despite angiographically successful sealing of a patent foramen ovale (PFO)
with an implantable occluder, transesophageal echocardiography reveals resid-
ual leakage in up to 30%. This applies particularly to small, low metal, dou-
ble umbrella devices (e.g. Cardia PfoStar ® ). With the PfoStar® the thin center
pin connecting the two umbrellas tends to position itself asymmetrically at the
border of the PFO increasing the risk that the foramen is not covered by the
umbrella. Possibly one or more wires even cross the foramen, resulting in a
considerable leakage.
To overcome this limitation, we implanted a new occluder type, the Cardia
ASD-Star® in 20 patients (12 male, 8 female; age 48±14 years) with cere-
bral ischemia and PFO. Unlike the PfoStar ® consisting from 2 polyvinyl-alcohol
umbrellas attached to 2 crossed wires connected by a thin metal pin, the ASD-
Star® has 3 crossed Nitinol-wires and a tube-like, elastic connection between
the umbrellas. In 19 patients cardiac magnetic resonance imaging (MRI) was
performed before and after device delivery. MRI included shunt quantification
and first-pass perfusion in the atria during valsalva's manoeuvre and anatomi-
cal evaluation of the atrial septum and the position of the occluder by cine-MRI
in short and long axes.
The mean PFO length (TEE at 150 degrees) was 16.7±3.6 mm (9-24 mm). Be-
fore device implantation TEE revealed an inducible atrial right-to-left passage
of echo-contrast medium in all patients. MRI before PFO sealing showed in
10 (53%) patients contrast leakage in the septum, and in 4 (21%) patients a
quantifiable atrial shunt. Correct placement of ASD-Star device was achieved
in all 20 patients. The mean outer diameter of the ASD occluders was 33±3
mm (28-36 mm) with a mean inner diameter of 13±3 mm of (8-20 mm). All pa-
tients received ASA and Clopidogrel for 6 months. Following sealing the atrial
septum was perfectly closed in 19 patients, without residual shunt detectable
by TEE or MRI. Only 1 patient showed in TEE a minor right-to-left leakage at
Valsalva's manoeuvre. One patient who had also a non-critical 60% stenosis of
the carotid arteria, suffered from a transient ischemic episode during 6-months
follow-up.
We conclude, that despite the same outer diameter, centering the umbrella pro-
vides an improved covering of the PFO. It prevents dislocation of wires through
the PFO, and reduces residual shunts after interventional PFO sealing.

P3582 Catheter closure of patent foramen ovale (PFO) with
the Helex occluder: the European experience

K. Billinger 1 , H. Sievert', N. Wilson 2 , A. Salmon 3 , M. Schneider 4 , J. Hess 5 ,

W. Sebening 5 , P. Ewert 6 . ' Cardiovascular Center Bethanien, Frankfurt,
Germany; 2 Royal Hospital for Sick Children, Glasgow, United Kingdom;
3Southampton General Hospital, Southampton, United Kingdom; 4Pediatric
Cardiology Charite, Berlin, Germany; 5German Heart Center, Munchen,
Germany; 6 German Heart Center, Berlin, Germany

Background: Patients with cryptogenic embolic events and a PFO are at risk to
suffer from recurrent cerebral events. We conducted a prospective multicenter
trial to evaluate the feasibility of PFO closure with the new Helex occluder (W.L.
Gore).
Methods: The Helex Septal Occluder consists of two discs. A nitinol wire frame
is covered by expanded polytetrafluoroethylene (ePTEE). The device is intro-
duced, and if necessary retrieved also after complete deployment, via a 9 F de-
livery catheter. There is no need for using a long trans-septal sheath. The flex-
ible device has a very low profile once deployed. We attempted transcatheter
PFO closure in 127 patients in Europe. The age ranged from 15 to 80 years
(mean 50 "b 13). These patients suffered from 158 embolic events prior to PFO
closure. The streched diameter of the PFO ranged from 3 to 23 mm (mean 10
mm).
Results: The implantation of the Helex Septal Occluder was successfully per-
formed in all patients. Two devices embolized and could easily be retrieved with
a snare. The PFO was closed with a second occluder. The device diameter was
15 mm in 34, 20 mm in 53,25 mm in 27, 30 mm in 10 and 35 mm in 2 patients.
The procedure was performed in local anesthesia in 107/127 patients. Mean X-
ray time was 10 min., including balloon sizing of the defect. 44 patients showed
a residual shunt immediately after implantation by transesophageal echocar-
diogram (TEE).
Follow-up: After 6 months 10/65 patients had a residual shunt. In one of them
this was closed with a second occluder. During follow up (1 to 27 months) no
further embolic event occurred. One wire fracture was detected. Atrial flutter
could be observed in one patient. The cardioversion was successful.
Conclusion: Compared to other devices this device has soft atraumatic edges.
There is no risk of air embolism during implantation. Catheter removal is pos-
sible at any stage during or after deployment. The thrombogenity of the device
is very low. PFO closure with the Helex occluder is a very safe procedure and
prevents further embolic events.

P3583 Advantages and limitations of ASD and PFO closure
with the CardioSEAL-STARFIex-occluder: single
center experience in 110 adult patients

U. Krumsdorf, K. Billinger, T. Trepels, S. Ostermayer, K. Horvath, E. Zadan,
H. Sievert. Cardiovascular Center Bethanien, Cardiology, Frankfurt, Germany

Background: The STARFIex occluder is a modified CardioSEAL double um-
brella device which provides a self-centering mechanism achieved by mi-
crosprings attached in alternating fashion between the opposing arms of the
umbrella. The microsprings also lead to a better apposition of the device arms
to the septum. Methods: Between June 1999 and January 2002 catheter ASD
closure (n=32) or PFO closure (n=78) was attempted with the STARFIex oc-
cluder in 110 consecutive patients aged from 17 to 77 years (mean 50 ± 14).
17 of the ASD patients had multiple defects. In 11/17 patients two occuders
were implanted.The ASD diameter varied between 5 and 20 mm (14 ± 4 mm),
Qp:Qs from 0.8 to 4.2 (2.0 ± 0.7). In the PFO patients an atrial septal aneurysm
was found in 24%, the PFO diameter ranged from 4 to 17 mm (10 ± 3 mm).
118 embolic events occurred in these patients before PFO closure. Results:
The implantation of the occluder was successful in 107/110 patients. The de-
vice diameter varied from 23 mm to 40 mm (median 24). In 2 patients with
20 mm defects a stable position of the device could not be achieved, it had to
be retrieved. In another patient with a 20 mm defect the occluder embolized
into the aorta several hours after implantation without causing clinical symp-
toms. Catheter retrieval was successful. During follow up (0.03 to 32 months)
routine 4 week transoesophageal echocardiogram (n=83) revealed a throm-
bus on the device in 6 patients (7%). Two minor strokes occurred. In two pa-
tients the thrombus was removed surgically. No further complications occurred.
After 6 months transesophageal echocardiography showed complete closure
of the defect in 107/110 patients (97%). No device arm fractures occurred.
Conclusion: The STARFIex-occluder is suitable for both defects, ASD's and
PFO's, even in complex defects like multiple perforations or with associated
septal aneurysm. However, the success rate in defects larger than 20 mm
is lower, device malposition or embolization may occur. Thrombus formation
seems to be relatively high. This should be addressed in the development of
future device generations. The advantage of this device is that despite the cen-
tering mechanism large devices can be implanted in small defects. Thereby
occasionally additional defects can be covered with only one device providing
an excellent closure rate.

P3584 Can transcatheter closure of patent foramen ovale be
safely and effectively performed without
transoesophageal echocardiography?

H. Baumgartner, R. Rosenhek, H. Gabriel, T. Binder, G. Mundigler,
M. Zehetgruber, G. Maurer, P. Probst. University of Vienna, Cardiology
Department, Vienna, Austria

Background: The use of transesophageal echocardiography (TEE) during
transcatheter closure of patent foramen ovale (PFO) adds significantly to pa-
tient discomfort. TEE, particularly when performed with general anesthesia
significantly increases procedure time and demands on personal and equip-
ment resources, thus raising costs. Therefore, we studied safety and efficacy
of PFO closure without routine use of TEE. Methods: After a learning period
during which PFOs were closed under TEE surveillance, procedures were per-
formed with fluoroscopy, only. Resyafts were evaluated with right atrial angio
and transthoracic echo (TTE) bgf©re device release. TEE was restricted to sit-
uations where appropriate implantation remained uncertain. Amplatzer PFO
occluders were used and the choice between size 25 and 35mm was based
on preinterventional TEE studies (PFO size, location, septa) aneurysm). Pa-
tients received Aspirin 2 days prior to intervention and the following 6 months.
TTE was performed 1 day, 1 week, 3, 6, 12 and 24 months after intervention.
Echo contrast studies were repeated until complete closure was documented.
Results: 100 patients (56 female, age 47.6±11.5 years) underwent PFO clo-
sure. In one pt. the procedure was terminated before implantation because of
technical problems at the groin site, in one pt. no implantation was performed
because the PFO presented with such a small fixed channel that predilation
would have been necessary and in one pt. no PFO was found and repeat TEE
showed that the preinterventional study had been false positive. In the remain-
ing 97 pts, device implantation was successfully performed with a mean total
procedure time of 32±11 minutes. Unplanned TEE during the procedure was
necessary in only 2 pts (2%). Complications were: pseudoaneurysm requir-
ing surgery (1), uncomplicated coronary air embolism (1), atrial fibrillation with
spontaneous conversion (1), AVNR-tachycardia (2). Residual shunt as docu-
mented by echo contrast was frequent on the first day (23%) but only present
in one pt. at 3 months and in no pt. after 6 months. During a mean follow-up of
291±221 days, one stroke and 4 TIAs occurred. A residual shunt at the time of
the event was found in only one pt. One pt. developed multiple sclerosis, one pt.
epilepsia. Conclusion: These results demonstrate that PFO closure can safely
and effectively be performed without routine TEE and, thus, without general
anesthesia. However, they also emphasize the dilemma of patient selection for
the procedure and the necessity of ongoing randomized trials comparing PFO
closure and medical treatment.
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P3585 Cardiopulmonary excercise capacity increases in
patients with atrial septal defect following
transcatheter closure

T. Neumann, M. Weber, T. Dill, R. Brandt, M. Rau, V. Mitrovic, M. Bourian,
C. Hamm. Kerckhoff-Clinic, Department of Cardiology, Bad Nauheim,
Germany

Objectives: Hemodynamic abnormalities in adult patients with atrial septal de-
fect (ASD) of the secundum type are associated with exercise limitation. The
purpose of the prospective non-randomized study was to evaluate cardiopul-
monary exercise capacity and ventilatory function in adults with ASD before and
twelve months after transcatheter closure using the Amplatzer septal occluder.
Background: There are only few data available on cardiopulmonary exercise
tolerance after surgical closure, but nothing about patients after transcatheter
closure of atrial septat defects in adults.
Methods: Twenty-three patients (14 women, 9 men, aged 43±13 years) un-
derwent interventional closure of an ASD with an Amplatzer occluder (mean
occluder size 24±3 mm, range 15 to 32). The pulmonary-to-systemic flow
ratio was >1.5:1 in all patients. No life-threatening procedural complications
occurred. Cardiopulmonary exercise testing was performed by supine bicycle
ergometry. We determined peak oxygen uptake at anaerobic threshold, maxi-
mal performance, oxygen pulse, and the breath volume per minute before and
twelve months after interventional closure of the defect.
Results: Peak oxygen consumption at baseline was reduced to 14.2±3.6
ml/min/kg and increased to 16.1±4.5 ml/min/kg after twelve months (P<0.01).
The increasing in maximal performance from 75±32 watts to 125±30 watts
(P<0.05) and the oxygen pulse 8.1± 2.2 ml to 10.1± 2.5 ml (P<0.05) were
also significant. Breath volume per minute increased after twelve month from
27.1±6.2 1/min to 35.3±9.1 I/min (P<0.05).
Conclusions: Exercise capacity as assessed by oxygen consumption in pa-
tients with ASD is reduced. Significant improvement in exercise capacity oc-
curred over the period of twelve months after transcatheter closure. These
novel data emphazises the benefit of transcatheter closure as an alternative
to surgery.

P3586 Transcatheter ASD closure with amplatzer device
versus surgery in children-comparison of results and
complications

J. Bialkowski, B. Karwot, J. Biakowski, M. Szkutnik, P. Banaszak, J. Kusa,
M. Frycz. Silesian Center for Heart Diseases, Department of Paedriatric
Cardiology, Zabrze, Poland

Objective: Comparisons of results, closure rates, morbidity and complications
of transcatheter and surgical closure of ASDs in children performed at the same
period and in the same institution.
Material & Methods: Our material comprised all children (2-18 y old) with AS-
DII and a pulmonary/systemic flow ratio of 1,5:1 or more admitted consecu-
tively to Our Department between February 98 and November 00. All patients
(pts) except those with defects unfeasible for interventional closure or chil-
dren, whose parents prefered surgery were catheterized prior to planned tran-
scatheter closure with Amplatzer Atrial Septal Occluder (ASO). Pts in whome
catheter diagnosis proved that interventional closure was not possible under-
went surgery. Complications after ASD closure were classified as mild, moder-
ate and severe. Small pericardial effusion, headache and first degree av block
were considered as mild - pneumonia, paroxysmal supraventricular tachycar-
dia, nodal or atrial rhythm were described as moderate - bleeding requiring
reoperation and transient neurological events were severe complications.
Results: 44 pts underwent surgery (S) at median age 8,1 (2,3-16,9) y and 47-
ASO implantation at a median age 10 (2,3-17,7) y. No death occurred. Hospital
stay in surgically treated pts was 10,5 (4-22)days versus 2,2 (1-15) days in ASO
group (p<0,001). ASD size was larger in the surgical group (p<0,001). Closure
rate was similar in both groups- S-95,5% vs ASO- 97,9%. Mild complications
were observed in 17/44 (38,6%) of S group vs 2/47(4,3%) in ASO pts, moderate
- 11/44 (25%) in S vs 1/47 (2,1%) in ASO pts and severe- in 2/44 (4,5%) of S
group vs none in ASO group. Blood products were administered in 18 pts in S
group and 1 in ASO group (p<0,001).
Conclusions: Trancatheter closure of ASDII with Amplatzer device has the ad-
vantage of fewer complications, shorter hospitalisation, reduced need of blood
products and less patient discomfort. The surgeon's ability to close any ASD
regardless of anatomy remains an important advantage of surgery. Complete
closure rate is similar in both groups.

P3587 The application of interventional cardiac
catheterization procedures as adjuncts to surgical
management of single ventricle paediatric patients

A. Rudzinski, W. Krol-Jawien, Z. Kordon, P. Werynski, L. Szydlowski,
E. Olczykowska-Siara. Polish-American Children Hospital UJ, Pediartic
Cardiology, Krakow, Poland

The aim of the study was a retrospective analysis of the types of cardiologic in-
terventions employed in children with complex congenital heart defects (CCHD)
and single ventricle (SV) depending on age, type and stage of surgical manage-
ment. Material consisted of 70 patients (pts) with CCHD+SV treated 1.01.90-
31.12.01. In course of hemodynamic diagnostic management these children
were subjected to 72 interventions, what accounted for 22.2% of the total num-
ber of hemodynamic studies performed in CCHD+SVA pts. The pts were di-
vided into 3 groups: 1)before hemi-Fontan (HF), 2)after HF, 3)after a modified
Fontan (F) palliation. Results are presented in the table:

Stage BAS/BFOD Colts BAA BPA Procedures No patients

Before HF 16 2 15 0 32 30
After HF 0 28 4 6 38 38
After F 0 2 0 0 2 2
BAS/BFOD — baton atrial septostomy/balloon foramen ovale dilatation,BAA — balloon aortic
angioplasty, BPA — balloon pulmonary angioplasty,

Group 1: Among 30 children - BAS/BFOD was performed in 16 (53.3%) aged
0.56-5.5 mo,(x =2.2, SD=1.8), in 13 (43.3%) pts - 15 BAA was done when
3-7 mo (x = 5.5, SD=1.4), including 12 pts with aortic arch obstruction after
Norwood procedure, and in 2 pts abnormal systemic to pulmonary collaterals
were closed employing coils.
Group 2: Among 38 pts, in 28 (73.7%) major systemic-to-pulmonary collater-
als were closed with coils at the mean age 47.5 mo (SD=36.9), and 3-108
mo (x=23.3,SD=23.2) after HF procedure, in another 6 pts (15.8%) BPA of
left pulmonary artery was done when 12-30 mo(x=22.5, SD=7.2), 5-20 mo
(x=13.1, SD=5.8) after HF, subsequent 4 (10.5%) pts (2 with HLHS and 2 with
CCHD+SV and CoAo) underwent BAA when 18-24 mo(x=21.5, SD=2.6), i.e.
x=13.8 mo,SD=2.4 after HE
Group 3: In 2 pts at the age 13 and 11 yrs respectively closure with coils of sys-
temic to pulmonary collateral in first and right to left interatrial communication
in second was done.
Conclusions: In children before HF procedures the types of cardiologic in-
terventions were associated with forms of congenital heart defects and types
of previous operation. After the HF operation the most common procedure of
coils embolization was associated with the development of abnormal systemic
to pulmonary collaterals and not with the type of a defect or as initial surgery.

P3588 Balloon valvoplasty as an initial palliation in
newborns with severely symptomatic tetralogy of
Fallot

M.H. Wu, E.-T. Wu, J.-K. Wang, W.-L. Lee, M.-T Lin, J.-Y Mar. National Taiwan
University Hospital, Pediatrics, Taipei, Taiwan, Province of China

Background: In newborns with tetralogy of Fallot (TOF), the pulmonary flow is
limited by the stenosis or hypoplasia of the right ventricular outflow, pulmonary
valve or pulmonary arteries. Balloon dilation of the critical stenosis may in-
crease the pulmonary flow and prompt the growth of pulmonary arteries.
Method: From 1994 to 2001, percutaneous transluminal balloon valvoplasty
(PTPV) was performed in 20 newborns and young infants with TOR The indi-
cation for PTPV included severe hypoxemia (SpO2 below 75% under room air)
and repeated hypoxic spells requiring intravenous propranolol or ambu-bagging
or intubation. The age at PTPV ranged from 8 to 114 days (mean 38 ± 34 days,
median 27 days) and the body weight was 3.45 ± 1.15 kg (median 3 kg). After
the delineation of the right ventricular outflow and pulmonary arteries, a bal-
loon catheter (4 to 6 mm in diameter and 2 cm in length) was used to dilate the
pulmonary valve.
Results: No procedure-related complications occurred. The SpO2 increased
significantly after the procedure (14 ± 9%). Thereby, a palliative shunt operation
could be avoided in 8 patients (40%). Twelve patients still needed a palliative
shunt operation (mean, 54 days after the PTPV) due to significant cyanosis or
hypoxic spells. The presence of recurrent hypoxic spells before the dilation was
the most important indicator of PTPV failure (p=0.02). Follow-up catheterization
was performed in 14 patients and adequate pulmonary arterial size was found
in all. Fifteen patients underwent total correction with one death.
Conclusion: PTPV could be safely performed in newborns and young infants
with TOF to ameliorate the severe cyanosis and to prompt the growth of the
pulmonary arteries. However, PTPV may be less effective to prevent the re-
currence of hypoxic spells. Nonetheless, a palliative shunt operation may be
avoided in about half of the patients. The advantages of prompted growth of the
pulmonary arteries and the avoidance of a shunt operation and shunt-related
pulmonary arterial distortion are addressed.
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P3589 Factors associated with cardiac complications during
waiting for elective coronary artery bypass graft
surgery

F.H.Y. Cesena', D. Favaratol, L.A.M. Cesare, P.L. da Luz'. 'Heart Institute
(InCor)-HC-FMUSP, Atherosclerosis Unit, Sao Paulo, Brazil; 2Heart Institute
(lnCor)-HC-FMUSP, Sao Paulo, Brazil

Background: waiting lists for coronary artery bypass graft surgery (CABG) are
inevitable in countries which depend on public health insurance. Severe and
lethal cardiac events can occur during waiting for surgery.
Purpose: to identify factors associated with cardiac complications during wait-
ing for elective CABG.
Patients and methods: four hundred ninety-three patients referred to elective
CABG were separated into two groups: without and with cardiac complications
during waiting for surgery, considered as worsening of functional class (FC,
NYHA) to III or IV, unstable angina (UA), acute myocardial infarction (AMI),
hospitalization or death due to cardiac causes. The groups were compared in
regard to previous cardiac events, presence of risk factors, angiographic find-
ings and results of non-invasive tests. Univariate analysis with chi-square and
Student's t tests and logistic regression were performed.
Results: one hundred and eighteen (23.9%) patients had cardiac complication.
Univariate analysis showed the following variables related to the presence of
complication: female sex (OR 1.71, 95% Cl 1.08-2.73, p=0.02), FC III or IV (OR
2.39, 95% C1 1.52-3.76, p<0.0001), previous UA (OR 2.24, 95% C1 1.25-4.02,
p=0.005) and arterial hypertension (AH, OR 2.40, 95% CI 1.10-5.38, p=0.02).
Waiting times were 148±148 and 179±161 days in the groups with and without
complication, respectively (p=0.06). After logistic regression, FC III or IV, pre-
vious UA and AH were independently related to the presence of complication.
Risk factors other than AH, previous AMI, coronary anatomy, left ventricular
systolic function and ischemia at non-invasive tests were not significantly dif-
ferent between the groups.
Conclusion: FC III or IV at the moment of referral to CABG, previous UA and
AH were associated with higher risk of cardiac complications during waiting for
elective CABG. The findings must be considered when establishing priorities
for the surgery, in order to minimize morbi-mortality during the waiting.

P3590 Predictors of mortality in patients with valvular heart
disease waiting for cardiac surgery

J.J. Alonso, E. Fulquet, J.M. Duran, B. Ramos, M. Acuna, J. Robles, J. Lopez,
F Fernandez-Aviles. University Hospital of Valladolid, Institute of Heart
Science (ICICOR), Valladolid, Spain

Background: A common feature of many Public Health Services is the exis-
tence of patients waiting for cardiac surgery. Previous studies have addressed
this issue by establishing priority criteria for patients with coronary artery dis-
ease. However, there are scant data regarding patients with valvular heart dis-
ease.
Methods: The objective of the present study was to identify predictors of mor-
tality in patients with valvular heart disease waiting for surgery. We have anal-
ysed 697 pts (age 65±11 years, 55% males) included consecutively in the wait-
ing list, between January 1997 and May 2000, after an indication for isolated
valvular surgery or combined valvular and coronary surgery.
Results: Mitral stenosis was present in 12% of patients, mitral insufficiency in
33%, aortic stenosis in 44% and aortic insufficiency in 20%. Significant coro-
nary disease was detected in 20% of patients. The most frequent clinical pre-
sentation was heart failure (40%), followed by angina (19%) and syncope (5%).
Only 7% of patients had a left ventricular ejection fraction <35%, and 32%
showed pulmonary hypertension. Mitral surgery was performed in 33% of the
patients, aortic surgery in 50% and combined mitral and aortic surgery in 13%.
Associated coronary surgery was carried out in 20% of patients.
The delay before surgery lasted 132±129 days (range: 0-1.183 days). Dur-
ing this period 30 patients died (5%). Multivariate analysis (logistical regres-
sion) showed 4 independent predictors of mortality: 1) associated coronary
disease (OR 1,77; Cl 95% 1,14-2,76; p=0,01); 2) indication for mitral and aortic
combined surgery (OR 2,15; Cl 95% 1,37-3,37; p <0,01); 3) waiting time until
surgery (OR 1,03; Cl 95% 1,002-1,05; p= 0,02); and 4) severely depressed left
ventricular ejection fraction (OR 4,15; Cl 95% 1,30-13,1; p=0,01).
Conclusion: Thus, the reduction of waiting time until surgery and the priori-
tization of patients at high risk of death (associated coronary disease, mitral
and aortic combined diseases, depressed ejection fraction) should decrease
the mortality of patients with valvular heart disease while waiting for surgery.

P3591 Randomized study of the efficacy of oral diltiazem to
prevent cardiac events after surgical
revascularization with internal mammary artery

M. Marijan', A.N. Neskovic 2 , M. Peric 2 , D. Radojevic 2 , M. Vukovic 2 ,

A. Vlahovic 2 , B. Brkic 2 . ' Dedinje Cardiovascular Institute, Division of Clinical
Pharmacology, Belgrade, Yugoslavia; 2Dedin/e Cardiovascular Institute,
Cardiovascular Research Center, Belgrade, Yugoslavia

Background: Calcium antagonists are widely used to prevent coronary spasm
after coronary artery bypass grafting (CABG) with internal mammary artery
(IMA) despite the lack of evidence of the proposed benefit.
Purpose: To determine the efficacy of oral diltiazem to prevent cardiac events
in the first week after CABG with at least one IMA graft.
Methods: We randomly assigned 324 consecutive patients who underwent
CABG with IMA graft to receive diltiazem retard 90 mg orally two times daily for
7 days, starting from arrival in intensive care unit (group A, 160 patients), or not
to receive diltiazem (group B, 164 patients). Patients with emergency CABG,
acute coronary syndromes and current therapy with calcium antagonists were
not included in the study. Patients received all standard medications according
to clinical condition, including beta-blockers. The two groups were matched for
all preoperative characteristics, including age, sex, risk factors and preopera-
tive left ventricular ejection fraction (EF). Primary end-points were episodes of
coronary spasm and myocardial ischemia during 7 postoperative days. Sec-
ondary endpoints were myocardial infarction, cardiac death, arrhythmias, heart
failure, and composite of total cardiovascular events.
Results: In the intention-to-treat analysis, no significant differences were found
between the groups A and B in any of outcomes measured: coronary spasm
(5/160 vs 3/164), myocardial ischemia (2/160 vs 5/164), cardiac death (1/160
vs 2/164), myocardial infarction (5/160 vs 12/164), arrhythmias (24/160 vs
18/164), heart failure (3/160 vs 2/164), composite of total cardiac events
(40/160 vs 42/164). EF improved significantly postoperatively in both groups
(from 48 to 49%, p=0.001, and from 48 to 49%, p=0.038, for groups A and B,
respectively), although it was similar between groups A and B (50 vs 49%), as
well as maximal postoperative serum creatine-kinase MB level (52 vs 60 IU).
Conclusion: It appears that oral diltiazem does not reduce the occurrence of
coronary spasm and other cardiac events in the first week after CABG with IMA
graft. Therefore, routine use of oral diltiazem in this setting should be discour-
aged.

P3592 Pharmacological strategies for myocardial protection
in patients undergoing non-cardiac surgery: a
meta-analysis of randomized controlled trials

H. Burri 1 , R. Stevens 2 , M. Tramer 2 . ' University Hospital, Cardiology, Geneva,
Switzerland;; 'University Hospital, Anesthesiology, Geneva, Switzerland

Introduction The impact of pharmacological interventions on the incidence of
perioperative cardiac complications in non-cardiac surgery has not been sys-
tematically evaluated.
Methods A systematic search of full reports on randomized controlled trials
on pharmacological myocardial protection in non-cardiac surgery was done.
Dichotomous data was extracted on ischemia, non-fatal infarction, or cardiac
mortality within 30 days after surgery. Meta-analyses were performed using a
fixed effect model.
Results Beta-blockers (BB, six agent} were compared with placebo in 11 tri-
als (877 patients), alpha2-agonists (AA, clonidine, mivazerol) in six (2,613 pa-
tients), calcium channel blockers (diltiazem, verapamil) in three (121 patients),
and nitroglycerin in one (45 patients). There were no direct comparisons be-
tween different agents.
Ischemia: BB reduced ischemia intraoperatively (7.6% versus 20.2% with
placebo, relative risk (RR) 0.40 {95%CI 0.24 to 0.67}) and postoperatively
(15.2% vs 27.9%, RR 0.57 {0.37 to 0.87}). Patients on AA had less intraop-
erative ischaemia (19.4% vs 32.8%, RR 0.59 (0.46 to 0.76)).
Myocardial infarction: BB reduced the risk of infarction (0.9% vs 5.0%, RR 0.26
{0.11 to 0.63}) when two trials with high-risk patients were included. The effect
of AA on infarction was not significant (6.1 % vs 7.3%, RR 0.86 {0.65 to 1.14)).
With both BB and AA there was a relationship between the pre-study preva-
lence of myocardial infarction, the incidence of infarction in controls, and the
efficacy of these agents in preventing non-fatal infarction.
Mortality: Cardiac mortality was reduced with both BB (0.6% vs 3.1%, RR 0.39
(0.17 to 0.92} and AA (1.1% vs 2.3%, RR 0.53 {0.29 to 0.96}.
For calcium channel blockers and nitroglycerin, evidence of any benefit was
lacking. With BB, the risk of bradycardia was significantly increased (24.5% vs
9.1%, RR 2.88 (1.96 to 4.23)).
Conclusions In patients at risk of cardiac complications undergoing non-
cardiac surgery, beta-blockers and alpha2-agonists improve perioperative out-
come
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P3593 Endoventricular patch repair in postinfarction
cardiomyopathy: comparison between early and late
surgical experience

V. Dor', A. Toso 2 , M. Sabatier', F. Montiglio', M. di donato 2 . ' Centre
Cardiothoracique de Monaco, Monaco Cedex, Monaco; 2 University of
Florence, Critical Care Medicine, Florence, Italy

Background: we started to perform endoventricular patch repair associated
with CABG in 1985. Since then 1050 patients have been submitted to the pro-
cedure at the Cardiothoracic Center of Monaco. Objectives: to analyze if dif-
ferences in surgical strategy and in clinical outcome existed between an old
series of patients operated during 1991-93 and a more recent series operated
between 1998-2000. Patients and methods: the first series (A) included 222
patients (60 ± 9 yrs; 33 F) and the second series (B) included 165 patients (63
± 10 yrs; 29 F). All pts had associate coronary grafting; patch was used in 90%
of pts in both series.
Results: in B operative mortality decreased from 8% to 5%, re-do surgery in-
creased (9% vs 3%), a higher proportion of patients with recent myocardial
infarction (MI) (< 3 months)was present. The reduction of volumes and the in-
crease in EF was significant in both series. Surgical technical differences were
the introduction of a balloon of known volume, to size the ventricle during recon-
struction, and a more accurate peni-op assessment of mitral regurgitation (MR)
with a consequent increase in mitral procedures, in B.The strategy to repair
mitral valve in almost all patients with any grade MR and also in few patients
without pre-op MR, but with annular dilatation, lead to a significant reduction
in late MR in B. Mean pulmonary pressure increased significantly in patients
whose mitral valve was not repaired (21±9 to 28±15 mmHg. P.0007)

Comparison between series (n° pts)

Delay Ml Pre-op Patch Mitral Mitral Mitral 1 yr MR
<3m. MR procedure replace repair 2+

A 36/222 49/222 192/222 26/222 9/26 17/26 10/102
B 49/165 49/165 148/165 52/165 6/52 46/49 0/40
p value 	 0.0015 	 ns	 ns	 0.001 	 0.01 	 0.0001 	 0.037

MI: myocardial infarction; MR: mitral regurgitation.

Conclusions: the 2 most striking differences between the two series are 1) the
decision to treat MR of any grade and to repair instead of replacing the valve;
2) the balloon-sized residual diastolic volume. This lead to a decreased oper-
ative mortality, to a lack of increase in pulmonary pressure and to a significant
reduction of late MR, which is a critical issue in this procedure.

ATHEROSCLEROSIS AND CORONARY HEART DISEASE

P3594 Correlation between coronary calcium score and
intima-media thickness at carotid arteries in patients
with coronary artery disease

M. Pasowicz', A. Kablak-Ziembicka 2 , M. Konieczynska 2 , P. Klimeczek 2 ,

R. Banys 2 , T.  Przewlocki 2 , P. Podolec 2 , W. TraCZ 2. 'Cardiac and Vascular
Diseases, 2 lnst. of Cardiology, CM UJ, John Paul 11 Hospital, Krakow, Poland

There is scarce evidence on the relationship between coronary atherosclero-
sis and carotid thickening of intima-media, as well as between calcium score
obtained in coronary arteries. The present study aimed to assess clinical ap-
plication of coronary calcium score (CCS) and carotid intima-media thickness
(IMT) measurement in patients with coronary artery disease (CAD).
Material and methods: One hundred patients, aged 59±9,4 years, admitted
to the Department with suspected CAD were studied. Coronary Calcium Score
(CCS), B-mode ultrasound quantification of carotid IMT and coronary angiog-
raphy were obtained in all patients. CCS was measured using Multidetector
Spiral CT (MSCT), Somatom Plus 4 Volume Zoom, software Calcium Scor-
ing. CCS was calculated for left main, left anterior descending, circumflex and
right coronary arteries. IMT was measured at left and right carotid arteries and
expressed as the mean of the maximal value for the common carotid artery,
bifurcation and the internal carotid artery. The statistical correlation between
age and CCS, age and IMT, as well as between CCS and IMT were assessed
by Pearson test. Furthermore, statistical analysis between advancing CAD and
CCS, as well as advancing CAD and IMT were calculated using one-way vari-
ance analysis (ANOVA).
Results: Coronary angiography revealed 17 patients with no atherosclerotic
lesions, 5 patients with non-significant atherosclerotic lesions, 30 patients with
one-vessel CAD, 20 with two-vessel CAD, and 28 with three-vessel CAD. Sta-
tistically significant positive correlation between age and both CCS and mean
IMT (p<0,0000 r= 0,486; p<0,0001 r= 0,385, respectively) was found. Greater
mean IMT values were encountered in patients with two-and three-vessel CAD
(p=0,0530 and p=0,0009), as compared to patients with normal coronary ar-
teries. CCS values < 100 were detected in all patients with normal coronary
arteries on angiograms. All patients with CS > 400 developed atherosclerotic
lesions. Furthermore, 56% of patients with three—vessel coronary artery dis-
ease had CS > 400. Mean IMT correlated well with CCS (p<0,0000, r=0,506).

Conclusions: 1. The extent of calcification in coronary arteries and IMT of
carotid arteries increases with age. 2. The increase of CCS and mean IMT are
well correlated 3. CCS and mean IMT correlates significantly with advancing
coronary artery disease.

P3595 Correlation of the severity of coronary
atherosclerosis with extracoronary atherosclerosis

P. Guzik', J. Tarchalski 2 , J. Michalowska 3 , H. Wysocki'. 'University School
of Medical Sciences, Div. of Cardiology - In tens. Therapy, Poznan, Poland;
2Kalisz Hospital, Coronary Catheter Lab, Kalisz, Poland, 3Municipal Hospital
Radiology Dept., Kalisz, Poland

Atherosclerosis is responsible for most cases of cardiovascular disease in
the general population. Intima-media thickness (IMT) of common carotid and
femoral artery is used as a marker of atherosclerotic changes of extracoronary
arteries. The severity of coronary atherosclerosis can be described by Gensini
score (GS). This study aimed to examine the relation between the extent of
coronary and generalized atherosclerosis measures. Ninety one (33 - 72 years
old, 29 female) patients referred for elective coronary angiography underwent
ultrasound imaging for IMT measurement of carotid and femoral arteries. For
further analysis we used separately the maximal and the minimal value of IMT
measured for the right- and left-sided extracoronary arteries. The associations
between Gensini score and IMT values were analyzed with the use of Spear-
man test with presentation of r coefficient and p value in the table below. There
are significant and positive associations between GS and IMT values measured
at the level of carotid and femoral arteries. The associations between IMT and
GS are higher for carotid than for femoral arteries. The observed relationships
are higher for the maximal than for minimal IMT values measured at the carotid
level. Moreover, the highest observed associations are between GS and IMT
values measured on the right-sided extracoronary arteries.

Correlation of GS with IMT

Estracoronary artery 	 Left-sided arteries 	 Right-sided arteries

Carotid - the maximal IMT 	 r=0.38; p=0.0002 	 r=0.46; p< 0.0001
Femoral - the maximal IMT 	 r=0.24; p=0.0225 	 r=0.34; p=0.0009
Carotid - the minimal IMT 	 r=0.19; ns 	 r=0.29; p=0.0054
Femoral - the minimal IMT 	 r=0.24; p=0.0197 	 r=0.36; p=0.0004

In conclusion, the indexes reflecting generalized and coronary atherosclero-
sis are significantly correlated. It seems that increased IMT of extracoronary
artieries, particularly on the right side, may indicate the co-existence of coro-
nary atherosclerosis.

P3596 Comparison of "average total thickness" of carotid
arteries and stress/rest myocardial scintigraphy for
the detection of coronary artery disease

R. Holaj, J. Frohlich 2 , S. Chan 3 , M. Kiess 3 , J. Mancini 1 . 1 3rd Medical Clinic,
General University Hospital, Prague 2, Czech Republic; 2Lipid Clinic,
3Cardiology,, St. Paul's Hospital, Vancouver; 4 Vancouver General Hospital,
Jack Bell Research Centre, Vancouver, Canada

Background: An increase in intima-media thickness of the common carotid
artery (IMT) has been confirmed as a surrogate marker for significant coro-
nary artery disease (CAD). A mathematical model involving measurement of
IMT and the areas of plaques in carotid beds may predict more accurately the
atherosclerotic burden than IMT alone. One of these models the average total
thickness of carotid arteries (ATT) was tested in our clinical trial.
Purpose: In this study we compared both parameters IMT and ATT respec-
tively and results of stress/rest myocardial perfusion tomography performed
with 99m-Tc-methylisobutyl-isonitrile (MIBI) for prediction of significant CAD.
Method: Carotid arteries were examined by ultrasound in consecutive patients
referred to St. Paul's Hospital, Vancouver, Canada for MIBI test because of
suspected significant CAD. Complete myocardial redistribution in rest and fixed
myocardial perfusion defects were considered as positive MIBI test results. Val-
ues of IMT and ATT = 0,80 mm were considered cut-off points for significant
CAD estimation.
Results: One hundred patients were eligible for the study (57 men and 43
women; average age, 60 ± 11 years). Positive MIBI test results were detected
in 33 patients. Increased IMT was found in 38 patients and increased ATT was
calculated in 73 patients. Accuracy both tests for prediction of positive MIBI test
result is shown in the table (PV: predictive value).

Test 	 Sensitivity 	 Specificity 	 Positive PV 	 Negative PV 	 Odds ratio 	 P-value

IMT	 0,52 	 0,69 	 0,45 	 0,74	 2,33 	 0,05
ATT	 0,88	 0,34 	 0,40 	 0,85	 3,79 	 0,02

Conclusion: According our results ATT value upon of 0,80 mm does not mean
presence of myocardial perfusion defect. Lower value of ATT than 0,80 mm is
significant negative predictive factor for myocardial perfusion defect. ATT calcu-
lation may thus reduce the number of patients undergoing stress/rest myocar-
dial perfusion tomography.
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P3597 Carotid lesion type is a marker of high risk coronary
artery disease

S. Coscarelli 1 , A. Desideri 1 , A. Bonanome 1 , R. Bigi', D. Vaccari 1 ,

R. Pesavento 2 , L. Cortigiani 1 , L. Celegon . 'Cardiovascular Research
Foundation, S.Giacomo Hospital, Castelfranco Veneto, Italy; 2San Giacomo
Hospital, Internal Medicine University of Padova, Castelfranco Veneto, Italy

Objectives: to evaluate which carotid lesion characteristics predict high risk
coronary anatomy in pts with known or suspected coronary artery disease
(CAD). Methods: 162 consecutive pts, 116 males (71 %), mean age 64± 10 un-
derwent coronary angiography for known or suspected CAD and bilateral Eco-
Doppler evaluation of carotid arteries by means of high resolution technique.
Angiographic variables considered were number of critical (>70%) stenotic
vessels by quantitative coronary assessment analysis and type of culprit le-
sions (A, B or C). Plaques were classified according to Gray Weale criteria
(1-5). Plaques 2 and 3 were also classified as non-homogeneous.
Results: the average number of critical stenotic coronary vessels/pt was 1.4
(DS ± 1.1). In addition, 30, 20, 23, 27% of pts showed, 0, 1, 2 or 3 critical CAD,
respectively. C coronary type lesions were present in 59% of the patients. At
Echo-Doppler evaluation 32,6,12,27, 15, 8% of cases were characterized as
0, 1, 2, 3, 4 or 5 carotid type lesions, respectively. Carotid non-homogeneous
type 3 lesions by Echo-Doppler were significantly correlated to presence of
type C lesion at coronary angiography (p < 0.001). Conclusions: Presence of
non-homogeneous plaques at carotid ultrasound scan is an index, in pts with
known or suspected CAD, of the existence of high-risk plaques at coronary
angiography.

P3598 Association of the increased carotid intima-media
thickness with the severity of coronary artery disease

A. Kablak-Ziembicka 1 , T. Przewiocki 1 , A. Sokolowski 2 , P. Pieniazek 1 ,

M. Konieczynska 1 , W. Tracz' . ' The John Paul II Hospital, Dept of Cardiac
and Vascular Diseases, Krakow, Poland; 2Cracow University of Economics,
Krakow, Poland

Carotid intima-media thickness (IMT) is often used as a marker for coronary
atherosclerosis. However, there is little evidence on the relationship between
IMT and the advancing coronary artery disease. The present study aimed to
investigate: 1) whether the increase in IMT is related to the severity of CAD, and
2) whether IMT might be instrumental in predicting patients with and without
significant coronary atherosclerosis.
Methods: We examined 561 consecutive patients, (440 men, 121 women),
aged 58,8 ± 9,2 years with suspected CAD. Coronary angiography, as well as
ultrasound quantification of carotid artery IMT was performed in all patients.
IMT was measured at both carotid arteries and expressed as the mean value,
which was calculated for patients with normal coronary arteries, one-vessel
CAD, two-vessel CAD and three-vessel CAD. A relation between IMT values
and severity of CAD was determined by one-way variance analysis (ANOVA).
Furthermore, nonparametric estimation of carotid mean IMT distributions was
assessed with histograms using lognormal distribution in CAD patients and
patients free of CAD. The positive and negative predictive values, as well as
sensitivity and specificity were calculated to visualize the discriminating power
of IMT. Results: On coronary angiography, 95 (16,9%) patients had normal
coronary arteries. One-vessel CAD was diagnosed in 158 (28,2%) patients,
two-vessel CAD in 100 (17,8%) patients and three-vessel CAD in 208 (37,1%)
patients. In 90 patients a normal intima-media thickness (<1mm) was found,
including 50 patients without atherosclerotic lesions on angiograms and 29 pa-
tients with one-vessel CAD. The mean measured value of IMT calculated for
patients with normal coronary arteries was 1,01± 0,19 mm, with one-vessel
CAD was 1,15 ± 0,20 mm, two-vessel CAD was 1,26± 0,27 mm, and three-
vessel CAD 1,47 ± 0,34 mm. A statistically significant correlation between IMT
and advancing CAD (p<0.0000 - ANOVA) was found. Notably, theoretical dis-
tributions of mean IMT revealed that patients with mean IMT value over 1,15
mm had 94% CAD probability, with sensitivity of 65% and specificity of 80%.
We sought the cut-off points facilitating allocation of patients into one-, two-
and three-vessel CAD. However, due to the overlapping distributions of IMT,
this allocation procedure proved inadequate.
Conclusion: Ultrasound examination of carotid arteries can effectively predict
atherosclerosis of coronary arteries. IMT increases with advancing CAD. Pa-
tients with mean IMT over 1,15 mm have high likelihood (94%) of CAD.

P3599 Changes in antibody titers against chlamydia
pneumoniae after percutaneous transluminal
coronary angioplasty

G. Yetkin 1 , E. Yetkin 2 , Y. Aksoy 3 , M. Ileri 3 , A. Mert', S. Cehreli 2 . 1 SSK
Educational Hospital, Microbiology Dept., Ankara, Turkey; 2 lnonu University
Faculty of Medicine, Department of Cardiology, Malatya, Turkey; 3 Turkiye
Yuksek Yhtisas Hospital, Dept. of Cardiology, Ankara, Turkey

Objective: We performed a prospective study in patients who underwent per-
cutaneous transluminal coronary angioplasty (PTCA) to investigate whether
angioplasty procedure would have an influence on the specific humoral im-
mune response against Chlamydia pneumoniae (Cpn) antigens.
Methods and Results: Seventy six patients were included in the study. Blood
samples were drawn immediately before PTCA and 1 month after PTCA. Spe-
cific IgG and IgA antibodies to Cpn were determined by enzyme immunoassay.
At the time of angioplasty 75% and 34% of patients had seropositive antibod-
ies to EBs of classes IgG and IgA respectively. Mean titers of IgG antibod-
ies before and one month after PTCA were 46±31 RU/ml and 50±28 RU/ml
(p>0.05). One month after PTCA, 98% and %34 of the patients had seroposi-
tive antibodies to EBs of classes IgG and IgA respectively. We divided patients
into two groups on the basis of IgG seropositivity (Group I: Cpn antibody IgG
seronegative, group II: Cpn antibody IgG seropositive) before PTCA. Signifi-
cant increase in antibody titers of IgG(12±5 RU/ml vs 40 ±18 RU/ml p<0.001)
and IgA (0.6±0.33 RE/ml vsl.15±0.83 RE/ml p=0.007) was observed in group
I patients one month after PTCA and 88% of them gained IgG seropositivity.
There were not siginificant changes of IgG and IgA antibody levels in group II
after PTCA.
Conclusion: We have showed a statistically significant rise in Cpn specific
antibodies especially of IgG induced by PICA in seronegative patients before
PTCA. This finding highlights the difficulties of relying on serological diagnosis
of infection in coronary artery disease.

P3600 Association between PET flow capacity and
inflammation assessed from VCAM-1 and minimal
coronary resistance at early coronary atherosclerosis

D. Bailer', E. Pulawski 1 , T. Brinkmann 2 , P. Wielepp 3 , R. Weise 4 ,

K. Kleesiek 2 , D. Horstkotte 1 . 1 Heart Center North Rhine-Westphalia,
Department of Cardiology, Bad Oeynhausen, Germany; 2Heart Center North
Rhine-Westphalia, Dept Laboratory Transfusion Medicine, Bad Oeynhausen,
Germany; 3Heart Center North Rhine-Westphalia, Dept. of Mol. Biophysics,
Radiopharm., Bad Oeynhausen, Germany; ° Heart Center North
Rhine-Westphalia, Inst Mol Biophys, Radiopharm, Nucl Med, Bad
Oeynhausen, Germany

Coronary atherosclerosis is an inflammatory disease and endothelial vascu-
lar adhesion molecule (VCAM-1) exerts a pivotal role at early atherogenesis.
Purpose of our study was to relate soluble VCAM-1 levels to myocardial blood
flow (MBF) response in 20 patients with mild-to-moderate LDL hypercholes-
terolemia, mild angina pectoris (CCS class I-II or atypical angina), reduced
coronary vasodilator capacity on dipyridamole (D) PET at baseline and minimal
coronary disease on angiography (CAD) before and after 5-6 months of inten-
sive lipid-lowering (fat-reduced diet combined with statin therapy), previously
not receiving lipid-lowering drugs. Exclusion criteria were smoking, diabetes,
hormonal replacement, significant LV,hypertrophy and cardiomyopathies.
Methods: VCAM-1 was measured by ELISA technique. 15 apparently healthy
age-matched (51-60 years) blood donors (10 males) served as controls:
VCAM-1: 810± 243 ng/mL. For quantitative analysis with PET (Siemens ECAT
9.51) a 3-compartment model for MBF ('-S 550 MBq N-1 3 ammonia) determina-
tion was applied. Pts had reduced mean global flow reserve (2.2±0.6) versus
controls (4.0±1.3, p<0.01) on D-PET (0,56 mg D/kg). Dilator capacity was non-
invasively assessed as minimal coronary resistance (MCR) normalizing D-MBF
on mean perfusion pressure.
Results: Baseline data (mean f SD): age 58±9, (14 males); VCAM-1 at
baseline 1215±368 ng/mL, total cholesterol 244 ±43, HDL-C: 47±19 mg/dL.
VCAM-1 decreased from 1215±368 to 850 ± 343 (p<0.01) and MCR from
0.495±0.09 to 0.37±0.10 mmHg/mUmin x 100 g (p<0.01). A positive correla-
tion was obtained between VCAM-1 (x) and MCR (0.372+6.128 E-5x).
Conclusions: Lipid-lowering guided by statins and PET exerts a beneficial
short-term effect on inflammation in terms of VCAM-1. Our data suggest an
important relation between impairment of coronary dilator capacity, determined
noninvasively by PET, and a molecular marker of inflammation, demonstrated
to the best of our knowledge for the first time at early CAD with near normal-
ization of MCR after statin therapy.
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P3601 Cardiovascular risk factors profile and the risk of
developing acute coronary syndromes, in Greece:
final results from CARDIO2000 study

D.B Panagiotakos, C. Pitsavos, C. Chrysohoou, J. Skoumas, D. Antoniadis,
C. Stefanadis, P.K. Toutouzas. University of Athens, School of Medici,
Cardiology Clinic, Athens, Greece

Background: During the past decades several epidemiological studies have
provided a portrait of the potential candidate for cardiovascular disease. Addi-
tionally, many differences arose in the coronary risk models, between popula-
tions as well as among individuals within populations that made extremely diffi-
cult the generalization of the results. The aim of this study is to model the coro-
nary risk, based on several established and emerging risk factors, in a Mediter-
ranean population and to compare the findings with other similar studies.
Methods: During 2000-2001 Athens Medical School and Hellenic Heart Foun-
dation conducted a multicentre (35 coordinators from all regions) epidemiologi-
cal study. 701 males and 147 females patients with first event of an acute coro-
nary syndrome and 1078 matched by sex, age and region, controls, randomly
selected from the daily listings of the cardiology clinics and completed a de-
tailed questionnaire concerning more than 100 parameters. Conditional logistic
regression analysis estimated the relative risks of developing coronary heart
disease under several hypotheses and stage II meta-analysis compared our
findings with other major epidemiological studies (The Seven Countries Study,
The Framingham Heart Study).
Results: Mean age for first event in the series of male patients was 58±10
and for the females, 65±9 years old. The frequency ratio between males - fe-
males was 4-to-1. The hierarchical regression analysis showed that: sedentary
life (OR=1.98, P-value < 0.001), hypercholesterolemia (OR=5.25, P-value <
0.001), adoption of Mediterranean diet (OR=0.90, P-value < 0.001), depression
(OR=1.05, P-value < 0.01), hypertension (OR=2.79, P-value < 0.05), smoking
(OR=2.27, P-value < 0.05), diabetes mellitus (OR=2.67, P-value < 0.05), fam-
ily history (OR=2.47, P-value < 0.05), job stress (OR=2.23, P-value < 0.05),
and educational level (OR=0.63, P-value < 0.05) were independently related
with the risk of developing the disease. By the application of (stage II) meta-
analysis we found many differences as well as many similarities (P-value <
0.01) with the stochastic models based on different populations.
Conclusion: With respect to any potential, systematic error we conclude that
several emerging lifestyle risk factors in addition to the conventional, pose
their particular challenge for further research, in this Mediterranean population.
Moreover, the applied meta-analysis supported the hypothesis for heterogene-
ity of risk charts between populations and, consequently, the need for local
epidemiological studies (Pyorala K. Eur Heart J, 2000).

P3602 Heavy metals ions seem to have no significant effect
on extent of coronary artery disease

W. Kuliczkowski 1 , B. Jolda-Mydlowska 1 , J. Antonowicz-Juchniewicz 2 ,
W. Kosmala 1 , M. Kobusiak-Prokopowicz 1 , J. Orzeszko 1 . ' Medical Academy,
Department of Cardiology, Wroclaw, Poland; 2Medical Academy, Internal and
Occupational Medicine, Wroclaw, Poland

There are still unsolved issues concerning the role of heavy metals ions (HMI)
in pathogenesis and progression of atherosclerosis. Some of them like sele-
nium (Se) and zinc (Zn) are thought to have positive effect on endothelium,
others like lead (Pb), cadmium (Cd), manganese (Mn) and copper (Cu) can
probably deteriorate its function. The link between HMI and extent of macro-
scopic atherosclerosis is unclear.
The aim of study was to find out the relation between blood and plasma con-
centration of HMI and extent of atherosclerosis in coronary arteries in patients
(pts) with coronary artery disease (CAD).
Study population consisted of 60 pts (32 men and 28 women) mean age 62,4
± 10,5 yrs, all former or current smokers with no history of working in environ-
ment with high exposure to HMI. The diagnosis of coronary artery disease was
established upon coronary angiography in which 70% narrowing of the vessel
was considered as significant. Pts were divided in to four groups according to
the number of affected arteries (0, 1, 2, 3). Blood concentrations of Cd and Pb
and plasma concentrations of Cu, Zn, Mn, Se were estimated by SAA method
(Spectrophotometry Atomic Absorption).
Results are shown in the table.

Coronary artery disease extent Zn Mn Cu Cd Se Pb
groups (fig/dl) (µg/l) (wg/dl) (µg/l) (µgil) (I4g/l)

0 (n=19) 97,63 1,27 108,96 0,31 58,41 40,15
1 (n=18) 93,09 1,10 119,00 0,09 67,47 39,88
2 (n=11) 104,37 1,52 122,11 0,27 63,75 46,51
3 (n=12) 98,57 1,41 115,75 0,38 57,62 47,10
Statisticaly significant differences NS NS NS NS NS NS

Blood concentrations of Cd and Pb were below threshold limit value for non-
exposed population and plasma concentrations of Zn, Mn, Se, Cu were within
normal limits. No significant differences in concentrations of HMI among studied
groups were found out.

Conclusion: In conclusion we can state that in patients with CAD: 1. Blood
concentrations of Cd and Pb and plasma concentration of Zn, Mn, Se and Cu
do not differ from those in normal population. 2. There is no relation between
blood and plasma concentrations of studied HMI and extent of atherosclerosis
in coronary arteries.

P3603 Correlation between extent of coronary calcification
and predicted cardiovascular risk based on risk factor
models in primary prevention

S. Achenbach 1 , A. Nomayo 1 , D. Ropers 1 , T. Menendez 1 , K. Pohle 1 ,
A. Schmermund 2 , R. Maeffert 1 , W.G. Daniel 1 . 1 University of Erlangen,
Cardiology & Internal Medicine II Dept, Erlangen, Germany; 2 i of
Essen, Department of Cardiology, Essen, Germany

We investigated the relationship between the extent of coronary calcifications
(CC) quantified by electron beam tomography (EBT) and the predicted 10-year
cardiovascular event risk based on Framingham and PROCAM data in primary
prevention patients in order to verify whether EBT information is independent
from and additive to that obtained by traditional risk factor analysis.
Methods: In 250 subjects (180 men, 70 women, mean age: 58 years), CC
were quantified by EBT using the "Agatston Score" (AS). The predicted 10-
year cardiovascular event risk was determined using the Framingham equation
(FRA) and (in men) the PROCAM algorithm.
Results: In 186 subjects, CC was detected by EBT. Mean AS in all patients
was 194. The mean FRA risk was 10.9% in patients without CC and 15.4%
in patients with CC (p = 0.001). The mean PROCAM risk in men without CC
was 5.4% vs. 7.9% in men with CC (p = 0.09). 49 subjects had a FRA risk >
20%, ("high-risk patients"). 8 of these had an AS of 0, which implies a very low
cardiac risk. 2 of 97 patients with a FRA risk below 10% ("low risk") had an AS
exceeding 400, which in turn implies a very high cardiac event risk. Only 30
of 62 subjects in the upper quartile of FRA risk (>19%) were in the upper AS
quartile (AS > 171). The graph shows the correlation between FRA risk and
AS (r2 =0.06).

"Agatston Score" vs. Framingham risk.

Conclusions: The presence and quantity of coronary calcifications shows no
close relationship to the extent of traditional risk factors. Particularly, a substan-
tial fraction of patients with high risk according to risk factor based prediction
models have no coronary calcifications and thus may be at lower risk. The
assessment of coronary calcium therefore yields independent and additional
information to prediction models based on traditional risk factors.
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P3604 Plasminogen levels and risk of coronary artery
disease — A case-control study

A. Hoffmeister', D. Rothenbacher 2 , N. Khuseyinova', H. Brenner 2 ,

W. Koenig. 'University of Ulm, Internal Medicine II, Ulm, Germany; 2 German
Center for Research on Ageing, Epidemiology, Heidelberg, Germany

Background: The plasminogen system has strong fibrinolytic and proteolytic
properties and plays an important role in inflammatory and other cell migra-
tory processes. Experimental studies suggest an importance of plasminogen-
mediated proteolytic degradation of extracellular matrices in tissue remodeling
events like atherosclerosis and restenosis. The aim of this case-control study
was to investigate the association of systemic plasminogen levels and the pres-
ence of chronic coronary heart disease (CHD).
Methods: Cases included 312 clinically stable patients with CHD aged 40-68
years who underwent coronary angiography and who had at least 1 coronary
stenosis >50%. Age- and sex-matched voluntary blood donors served as con-
trols (N=479). Plasminogen activity was measured in double in citrate plasma
by chromogenic assay (Chromogenix, Milano, Italy). Further sensitive markers
of fibrinolysis, hemostasis and inflammation were determined.
Results: Plasminogen levels were not statistically significant different be-
tween patients with CHD (113.6% activity) and healthy controls (114.1% ac-
tivity). Plasminogen levels were positively correlated with fibrinogen (r=0.26,
p<0.0001), plasma viscosity (r=0.34, p<0.0001), serum amyloid A (r=0.16,
p<0.001), C-reactive protein (r=0.12, p<0.01), apolipoprotein Al (r=0.16,
p<0.001), apolipoprotein A2 (r=0.14, p<0.01), and total cholesterol (r=0.17,
p<0.001). After multivariable adjustment for age, sex, body mass index, smok-
ing behavior, alcohol intake, years of school education, HDL-cholesterol, his-
tory of hypertension and diabetes, the odds ratio of stable CHD for elevated
plasminogen levels (highest versus lowest quartile) was 0.8 (0.5-1.3).
Conclusion: Levels of plasminogen are not associated with the presence of
CHD in this study population. Thus, measuring systemic plasminogen activity
has no additionally benefit in predicting CHD at least in patients with stable
angina.

SMOKING AND ITS EFFECTS ON THE
CARDIOVASCULAR SYSTEM

P3605 Acute passive smoking induces oxidation of
low-density lipoproteins and impairs endothelium
dependent arterial dilatation

T. kato, M. yuhara, S. ariyama, T. tamaki, Y. maruyama, S. tanaka,
N. yoshimoto. saitama medical centre, third department of internal medicine,
saitama, Japan

Background: Passive smoking impairs endothelial function and is one of the
major risk factors for atherosclerosis and coronary heart disease. The aim of
the present study was to examine whether acute passive smoking (1) acceler-
ates lipid peroxidation; (2) causes acute endothelial dysfunction, in nonsmoking
healthy young men.
Methods: Study subjects were consisited of 14 healthy nonsmoking young
men without history of hypertension, diabetes mellitus, or hyperlipidemia. Be-
fore and after a 30-minute exposure to environmental tobacco smoke, we mea-
sured the serum levels of malondialdehyde-modified low density lipoproteins
(MDA-LDL) as an index of lipid peroxidation, and assessed flow mediated va-
sodilation (FMD) in the brachial artery using high resolution ultrasound (7.5
MHz) at baseline and during reactive hyperemia.
Results: Passive smoking acutely (1) increased the serum levels of MDA-LDL
(98 ± 17 to 118 ± 18 U/L, P < 0.05); (2) impaired the FMD (11.6 ± 4.7 to 5.3
± 3.8%, P < 0.01).
Conclusions: Acute passive smoking substantially (1) induced lipid perox-
idation assessed by the increased serum levels of MDA-LDL; (2) impaired
endothelium-dependent vasodilation in the brachial arteries. The precise mech-
anisms by which acutely increased MDA-LDL causes this altered vascular re-
activity remain unclear, however, these findings provide a clinical evidence that
even an acute passive smoking may be dangerous.

P3606 Cigarette smokers and vascular damage: analysis of
mechanisms that impair endothelium dependent
vasodilatation

F Bursi, R. Rossi, A.C. Nuzzo, T. Grimaldi, M.G. Modena. Policlinico, Internal
Medicin. Institute of card/of, Modena, Italy

Background: Cigarette smokers have an impaired endothelium dependent va-
sodilatation (EDVD). The precise mechanism of smoking related endothelial
dysfunction is unknown, and may be multifactorial. An abnormal EDVD may be
caused by decreased nitric oxide (NO) production or by increased NO inactiva-
tion due to the action of free radicals, or both.
Methods: To investigate this question, we enrolled 52 patients [age 48.5 ± 10.5
years (range: from 35 to 64); 53.8% males (n = 28)]: 25 of these (48% of the
study population) chronic smokers and 27 (52%) control not-smoking subjects.
Patients were studied after an overnight fasting period; an ultrasonographic
study of the brachial artery was performed and a urine sample was collected for
each patient. EDVD was evaluated by measuring the diameter of the brachial
artery before and during reactive hyperaemia (induced after deflation of a blood
pressure cuff inflated to suprasystolic pressure for 5 minutes) and was calcu-
lated from the diameters as: (reactive hyperemia - baseline)/baseline X 100%.
Urine levels of Isoprostane 15-F2t-isoprostane (IsoP) (a stable metabolite of
arachidonic acid) was dosed to represent an index of free radical production.
Urinary escretion of nitrates was measured as the product of whole-body NO
synthesis.
Results: (Data are expressed as mean value ± SEM). Greater EDVD resulted
in the non-smoker group than in the group of cigarette smokers (6.3 ± 0.3
versus 2.6 ± 0.3; p < 0.001). Additionally we noticed higher urinary levels of
IsoP in smokers (14.2 ± 3.8 versus 4.94 ± 2.7 ng/mg creatinine; p < 0.05).
There was a significant inverse correlation between EDVD and urinary levels of
IsoP in smokers (r = - 0.72; p < 0.0001). Nitrate urine levels were similar in the
two groups (765.6 f 157.0 in smokers versus 647.1 ± 136.4 mmol nitrate/mg
creatinine in the other group; p = ns).
Conclusions: Smoking is not accompanied by less total production of NO;
abnormal EDVD is associated with enhanced oxidative stress due to overpro-
duction of free radicals.

P3607 Acute cigarette smoking and endothelium. Effect of
regular versus "light" cigarettes

C. Papamichael 1 , K. Aznaouridis' K. Stamatelopoulos' , C. Vemmos' ,
A. Protogerou', Th. Papaioannou 2 , J. Lekakis', M. Mavrikakis'. 'Alexandra
University Hospital, Dept. of Clin. Therapeutics, Athens, Greece; 'Alexandra
University Hospital, Clin. Therapeutics, Athens, Greece

Acute cigarette smoking leads to temporary endothelial dysfunction. To exam-
ine the effect of regular versus "light" cigarettes on endothelium, 11 healthy indi-
viduals (6 women, 5 men, age 27.2±3.7 years) underwent measurement of en-
dothelial function of the brachial artery (endothelium-dependent, flow-mediated
dilatation, FMD). Measurements were performed before, immediately after and
30, 60 and 90 minutes after smoking one cigarette. Subjects were random-
ized to smoke either a regular cigarette (nicotine 0.9 mg, tar 12 mg) or the
corresponding "light" cigarette (nicotine 0.6 mg, tar 8 mg). The following day,
measurements were repeated after smoking the opposite kind of cigarette. Re-
sults: In the group of regular smoking FMD was 7.5±2.6% and was reduced
to 1.7±3.8% immediately after smoking, 1.3±2.7% at 30 min, 5.0±3.0% at 60
min and 5.8±2.3% at 90 min. FMI3 reduction was significant immediately af-
ter smoking and at 30 min (p=0.016 and p<0.001 respectively). In the group of
"light" smoking FMD was 6.1±1.7% and was reduced to 2.9±2.5% immediately
after smoking, 4.4±3.8% at 30 min, 5.7±2.7% at 60 min and 6.5±2.8% at 90
min. FMD reduction was significant only immediately after smoking (p=0.008).
FMD comparison between the two groups showed no difference before and
immediately after smoking (ns), statistically significant difference at 30 min
(p=0.023) and no difference at 60 and 90 min (ns). In conclusion, both reg-
ular and "light" cigarette acute smoking lead to endothelial dysfunction; the
duration of endothelial dysfunction after acute smoking is shorter with "light"
cigarette smoking.
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P3608 Smoking a cigarette while drinking coffee: how badly
is aortic function affected?

C. Vlachopoulos 1 , F. Kosmopoulou 1 , A. Sofianidou 1 , V. Tzifos 1 ,

C. Stefanadis 2 , M. O'Rourke 3 , S. Stamatelopoulos', P. Toutouzas 2 . 1 Henry
Dunant Hospital, Cardiology, Athens, Greece; 2Athens Medical School,
Cardiology, Athens, Greece; 3 University of New South Wales, Cardiology,
Sydney, Australia

Background: Aortic stiffness is an important determinant of left ventricular
function and coronary blood flow and has been identified as a prognosticator
of cardiovascular risk. We have previously shown that caffeine increases aortic
stiffness. The habitual consumption of caffeine is often associated with smok-
ing; however, their combined effect on aortic stiffness has not been defined.
Methods: We studied 10 healthy volunteers (age 30±5 years) in a randomized,
placebo-controlled, crossover fashion (200 mg of caffeine orally -equivalent to
1-2 cups of coffee- and 60 min later smoking one standard cigarette -1.1 mg
nicotine- or placebo and sham smoking). Carotid-femoral pulse wave veloc-
ity was measured as an index of aortic stiffness. Pulse wave velocity (=dL/dt,
where dL is the distance travelled by the pulse and dt the time delay between
the corresponding foot of pulse waves) was measured using an automated,
non-invasive device (Complior® ) that has been previously validated.
Results: Caffeine led to a substantial increase in pulse wave velocity (by 0.24
m/sec) that denotes increase in aortic stiffness. Smoking increased further
pulse wave velocity (by 0.44 m/sec, figure). Pressures also increased (systolic:
by 16.8 with caffeine and by an additional 7.5 mmHg with smoking; diastolic:
by 10.8 with caffeine and by an additional 5.1 mmHg with smoking).

Smoking/coffee and aortic stiffness.

Conclusions: Smoking and caffeine have a synergistic adverse effect on aortic
stiffness. This finding has important implications for left ventricular function and
coronary blood flow and provides a new insight into the combined effects of
smoking and caffeine on the cardiovascular system.

P3609 Immediate effect of cigarette smoking on the
QT-interval in habitual smokers

G. Andrassyl, A. Dunai 1 , E. Simon 1 , T. Nagy 1 , Z. Trummert, A. Tahyt,
A. Varro 2 , A. Szabo 3 . 1 Szent Ferenc Korhaz, Cardiology, Budapest, Hungary;
2Szeged University, Department of Pharmacology, Szeged, Hungary, , 3 The
Nottingham Trent University, Department of Life Sciences, Nottingham, United
Kingdom

Introduction: Conflicting results are available on the impact of smoking on
ventricular repolarization, and the immediate effect of smoking on the QT in-
terval has not been adequately studied yet. The aim of the present controlled
study was to assess the effect of smoking on the QT interval duration in healthy
smokers after an overnight cessation of smoking.
Methods: 19 healthy volunteers (32±13, range 18-58 years, 8 men) were en-
rolled. All patients had normal baseline ECGs. On the first day subjects simu-
lated smoking with tobacco void cigarettes (sham-smoking). On the other day,
subjects were asked to smoke 4 cm of a filter cigarette containing 0.9 mg of
nicotine in 2 minutes. Carboxyhemoglobin levels were determined before the
experiments to rule out prior smoking. Twelve-lead ECG-s were recorded in ev-
ery 2 minutes, QT interval was measured in five consecutive cycles in lead II
using a digitising board and computer. Bazett's square root, Fridericia's cubic
root formulas and the linear equation of Sagie (QTLc = QT+0.154[1-RR]) were
used to adjust the QT interval for heart rate.
Results: Smoking induced a statistically significant immediate increase in
heart rate, whereas sham smoking had no significant effect on heart rate. After
smoking QTc significantly increased, but neither smoking nor sham smoking
influenced QTFc and QTLc values.
Table

Difference (post - pre) Sham smoking Smoking P

HR (bpm) -0,1±2,3 19,0±12,2 <0,001
QTc (ms) -6,8±7,5 12,7±3,9 <0,0001
QTFc (ms) -6,5±6,7 -3,7±9,0 NS
QTLc (ms) -6,2±6,7 -4,4±9,0 NS

Conclusion: 1) Smoking seems to have no immediate effect on the corrected
QT interval. 2) Our data indicate that the increase of QTc after smoking results
from the higher heart rate, because QT values corrected with more accurate
formulas remained unchanged. 3) We suggest that the application of the Bazett

formula should be avoided when comparing groups for OT interval duration with
different baseline heart rates.

P3610 Age related differences in variables associated with
smoking habit in adolescence

G. Gaeta 1 , E. Del Castello', L. Effuso 3 , L. Gaeta', O. Silvestri
 Trevisan 4 , J. Lewis-Esquerre 5 . 'Antonio Cardarelli Hospital, Cardiology

Dept., Naples, Italy; 2ASL CE2, Centro di Igiene Mentale, Capua, Italy' , 3ASL
Napoli 1, Distretto 44, Medicina dei Servizi, Naples, Italy; 4 State University of
New York, Social and Preventive Medicine Dept., Buffalo NY, United States of
America; 5Brown University, Center for Alcohol and Addiction, Providence, RI,
United States of America

Background Adolescents cigarette smoking is related to several factors. How-
ever limited information exists about the differential role that these factors may
play at different ages. In this study we investigated which factors were associ-
ated with smoking habit in two age group (14-16 and 17-19 years) high school
students.
Methods The smoking habit of 904 students (506 males, 398 females) attend-
ing a high school located in Naples, Italy, was evaluated by an anonymous,
self-administered questionnaire including questions on student, parents, sib-
ling(s) and peer smoking habit, student alcohol and illicit drug use and attitude
towards smoking.
Results The smoking habit was as common in girls as in boys and increased
with age. In the group as a whole and in the two age groups, smoking habit
was related to number of hours spent with friends of opposite sex (p=.004),
age of first puff (p<.001), positive attitude towards smoking (p=.002), smoking
in home with parents (p=.024) and illicit drug use (p=.004). In the younger age
group other factors related to smoking were: money avalaibility (p=.041), have
smoked a cigar (p<.001), percent of friends who try to smoke (p=.060), number
of days in which the student drank (p<.001), have drunk beer in the last month
(p=.001) and get drunk at least once (p=.057). In the older age group other
factors associated with smoking were: intention to leave the school (p=.055),
have a sibling who smoke (p=.004), smoking habit of best friend of same sex
(p=.032) and have drunk spirit in the last month (p=.006).
Conclusions: Adolescents smoking habit is associated with several age-
related factors. Those factors specifically related to smoking in younger stu-
dents witness their intention to seem "adult" whereas, in older students, the
distinctive factors related to smoking are expression of the process aimed to
construct an own self-identity. This observation might have relevant preventive
implications.

P3611 Smoking and inflammatory indices — Dependent or
independent risk factors for coronary artery disease

K. Mizia-Stec 1 , B. Zahorska-Markiewicz 2 , T. Mandecki 1 , J. Janowska 2 ,

A. Szulct, E. Jastrzebska-Maj 1 , M. Mizia 2 , Z. Gasiorl. 'Silesian University
School of Medicine, Department of Cardiology, Katowice, Poland; 2Silesian
University School of Medicine, Department of Pathophysiology, Katowice,
Poland

Background: Smoking-induced endothelial dysfunction may lead to cytokine-
and adhesion molecule-mediated inflammatory activation within a vascular
wall.
The aim of the study was to assess the relationship between the smoking status
and serum levels of TNF (Tumor Necrosis Factor)alpha, sTNFR (soluble form
of TNF receptor) 1 and 2, and selected adhesion molecules (AM): E-selectin,
P-selectin, VCAM-1 (Vascular Cell AM-1) and ICAM-1 (Intercellular AM-1) in
patients (pts) with coronary artery disease (CAD).
Methods and Results: The study group consisted of 101 consecutive ad-
missions with stable CAD (class II/III CCS; age: 58.9±9): 27 current smok-
ers (group 1; age: 53.6±9), 30 ex-smokers (group 2; age 56.1±7) and 44 pts
who have never smoked (group 3; age: 62.8±8). 20 healthy volunteers were
the controls (group C; age: 55.3±6). Serum TNFalpha levels were higher in pts
with CAD (1: 17.8±2 pg/mI; 2: 16.5±3pg/ml; 3:17.7±5 pg/ml; p<0.001) than in
healthy subjects (8.3±1.4pg/ml). Mean serum concentrations of sTNFR 1 were
significantly higher in group 3 (1595±660 pg/ml; p<0.05) in comparison both
to group 1 (1306±433 pg/ml) and the controls (1 094±457 pg/ml). AM determi-
nations revealed the following: elevated serum E-selectin in all patient groups
as compared to group C - with the highest concentrations found in group 1;
VCAM-1 elevation in groups 1 and 2 as compared to the controls. P-selectin
levels were increased in CAD pts regardless of their smoking status. There
were no differences between ICAM-1 levels in the groups examined.
Conclusions: Serum concentrations of some cytokines and adhesion
molecules are increased in pts with CAD. Cigarette smoking influences the
E-selectin and VCAM-1 serum levels. CAD pts who have never smoked are
characterized by delayed onset of angina that might be partly related to the
elevation of sTNFR 1 concentration.
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P3612 Documentation of slow coronary flow by the TIMI
frame count in habitual smokers with normal
coronary arteries

E. Yetkin', H. Turhan 2 , R. Atak 2 , M. Ileri 2 , K. Senen 2 , O. Yetkin 3 ,

I. Tandogan' , S. Cehreli' . ' lnonu University Faculty of Medicine, Department
of Cardiology, Malatya, Turkey,-2 Turkiye Yuksek Yhtisas Hospital, Dept. of
Cardiology, Ankara, Turkey; 3Ankara University Faculty of Medicine, Chest
Disease, Ankara, Turkey

Background: It is well known that cigarette smoking impairs the endothelial
function, alters the neurohumoral and autonomic regulation. It has been sug-
gested that in healthy subjects, the long-term effects of smoking is related to
abnormal coronary vasomotion, presumably induced by an interplay of regional
endothelial dysfunction and autonomic dysregulation. Thrombolysis in Myocar-
dial Infarction (TIMI) frame count is a simple clinical tool for assessing quan-
titative indexes of coronary blood flow. In this study we aimed to evaluate the
effects of long-term cigarette smoking in patients with angiographically proven
normal coronary arteries.
Methods: Between May 2001 and January 2002, 41 habitual smokers and 41
sex-matched nonsmokers with angiographically proven normal coronary arter-
ies were included in the study. Patients were divided into two groups; group
I consisted of 41 patients; 29 men, 12 women mean age=46, range from 39
to 62)who were heavy habitual cigarette smokers, as determined by the high
Fagestrom scale. Nonsmokers (group II, mean age=49 range from 42 to 66)
were defined as who had never smoked a single cigarette, cigar or pipe.
Results: Resting heart rate was significantly increased in smokers compared
with nonsmokers (76±6 vs 71±7 beats/min, p<0.05). TIMI frame count of the
smoking group was significantly higher than those of nonsmokers for all three
coronary arteries: left anterior descending (corrected TIMI frame count), 39±13
vs 22±8 respectively, right coronary artery, 35±13 vs 24±11 respectively left
circumflex artery, 37±13 vs 25±8 respectively (p<0.001 for all). The smoker
patients were tended to be younger than nonsmoker patients (46±7 years vs
49±9 years respectively p=0.07).
Conclusion: We have shown that TIMI frame count is significantly increased in
habitual smokers with angiographically proven normal coronary arteries when
compared with nonsmokers. Increased TIMI frame count in smokers can be
regarded as the index of harmful effects of smoking on coronary flow regardless
of the underlying mechanisms.

P3613 Characteristics of coronary patients who smoke

S. Aczel 1 , W. Benzer 2 , C. Saely', P Langer', T. Marte', H. Holzmueller 2

H. Drexel 2 . 1 VIVIT-Institute, Feldkirch, Austria; 2LKH-Feldkirch, Innere
Medizin, Feldkirch, Austria

Background: Smoking increases the risk of coronary atherosclerosis (CA).
Therefore, the characteristics of coronary patients who smoke are of particular
interest.
Materials and Methods: We investigated 767 consecutive patients undergoing
coronary angiography. Of these patients, 156 were current smokers and 319
had never smoked. Comparisons were made between these 2 groups. The
remaining patients had quit smoking and are not reported here.
Results: Among smokers the prevalence of CA was higher (83 vs. 73%;
p=0.016), and there were more men (81 vs. 44%; p<0.001), more patients
with diabetes (28 vs. 19%; p=0.037), and fewer patients with a family his-
tory of atherosclerotic disease (41 vs. 58%; p=0.001). In this group, mean age
was lower (55 vs. 66 years; p<0.001), body mass index (27.9 vs. 26.6 kg/m 2 ;

p=0.003), waist/hip ratio (0.97 vs. 0.91; p<0.001), and alcohol consumption
(11.7 vs. 3.9 g/day; p<0.001) were higher; HDL cholesterol (44 vs. 53 mg/dl;
p<0.001) was lower, and apolipoprotein B (120 vs. 112 mg/dl; p=0.002) was
higher, whereas LDL cholesterol was unchanged (133 mg/dI in both). Fast-
ing plasma glucose (119 vs. 112 mg/dl; p=0.037), CRP (10.8 vs. 8.2 mg/dl;
p<0.001), fibrinogen (366 vs. 339 mg/dl; p=0.004) and leukocyte count (8.9 vs.
6.8 G/dI; p<0.001) were increased in smokers. Moreover, in smokers the sever-
ity (average percentage of all coronary stenoses), but not the extent (number
of coronary stenoses) of CA was increased (p=0.002).
Conclusions: In coronary patients smoking is associated with a large scale of
cardiovascular risk factors. Morphologically, the severity rather than the extent
of CA is increased by smoking.

P3614 Association of smoking with markers of systemic
inflammation: results of a population-based study

M. Frohlich', M. Sund 2 , H. L6we1 3 , A. Imhof', A. Hoffmeisterl, M.B. Pepys 4 ,

W. Koenig 1 . 1 University of Ulm Medical Center, Internal Medicine, Cardiology,
Ulm, Germany; 2 Institute of Health Economics, GSF, Neuherberg, Germany;
3Res. Ctr. for Environment and Health, GSF, Neuherberg, Germany; °Royal
Free and Univ. Coll. Med. School, Department of Medicine, London, United
Kingdom

Smoking is capable of inducing a low-grade inflammatory response and inflam-
mation in the arterial wall plays an important role in atherosclerosis. We sought
to investigate the association between various markers of systemic inflamma-
tion and a detailed history of smoking in a large representative sample of the
general population.
We measured the effects of chronic smoking on white blood cell (WBC) count,
fibrinogen (FIB) and albumin (ALB), plasma viscosity (PV), and high-sensitivity
C-reactive protein (CRP) in 2285 men and 2201 women, age 25-74 years, par-
ticipating in the third MONICA Augsburg survey 1994/95.
Current smokers showed statistically significantly higher values for WBC count,
FIB, PV, and CRP, compared to never smokers (all p<0.001), with intermediate,
but only slightly increased values for ex-smokers and for occasional smokers.
No associations were seen with ALB. Duration of smoking was positively cor-
related with markers of inflammation as were pack-years of smoked cigarettes.
Conversely, duration of abstention from smoking was inversely related to these
markers. Adjustment for multiple covariates did not appreciably alter these as-
sociations. No clear relationship was found between markers of inflammation
and indicators of passive smoking.
Data from this large representative population thus show strong associations
between smoking and various markers of systemic inflammation in both sexes
and various age groups. They also show that cessation of smoking decreases
the inflammatory response, which may represent one mechanism responsible
for the reduced cardiovascular risk in these subjects.

PRIMARY PREVENTION

P3615 Prevention of contrast media - induced renal failure
after coronary angiography— First results of the
"Diuresis versus Dialysis (DVD) study"

H. Reinecke 1 , T. Dieckmann 2 , J. Fleiter 2 , M. Fobker 3 , F Matzkies 2 ,

C. Harz°, R. Schaefer 5 . I Universitatsklinikum Munster, Medizinische Klinik
and Poliklinik C, Munster, Germany; 2Monster, Germany; 3 lnst. f. Klinische
Chemie-Zentrallabor, Universitatsklinikum Munster, Monster, Germany; 4 Clin
Dev. Diagnostics, Schering AG, Berlin, Germany; 5Medizinische Klinik and
Poliklink D, Universitatsklinikum Munster, Munster, Germany

Different stragies for prevention of contrast media induced acute renal failure
(ARF) have been investigated demonstrating the importance of hydration with
hypotonic infusions (2x1000 ml 0.9% NaCI + 5% glucose, Solomon, N EngI J
Med 1994) as well as a significant reduction of ARF by administration of 2x600
mg n-acetylcystein (NAC) over 2 days (Tepel, N Engl J Med 2000).
In a prospective randomized trial with patients (NYHA I-II) undergoing elective
coronary angiography with the non,ibnic contrast dye iopromide, we included
until now 136 patients with moderate chronic renal failure (creatinine 1.3-3.5
mg/dl) and randomized them to one of the following treatments: hydration alone
(n=46), hydration + NAC (n=38), and hydration + onetime hemodialysis (n=45).
Target is the inclusion of 402 patients, with a statistical power to detect a 25%
difference of one of the treatments. Clinical endpoint is ARF (defined as an in-
crease in enzymatically determined creatinine of 0.5 mg/dI). Further, laboratory
parameters were monitored as serum creatinine levels, measurement of crea-
tinine clearances, microalbuminurie, and cystatin at baseline, 24 h, 48 h, and 1
month after angiography. Between the three groups, there were no differences
in age, gender, frequency of risk factors as hypertension, or dyslipoproteinemia.
Average amount of contrast media was 190±11 ml in each group. The most im-
portant parameters at baseline and after contrast media exposition are shown
in the table, with no significant differences. Frequency of diabetes ranged from
25.7 to 31.3% in the groups. Of the 11 patients with ARF, 7 were diabetics
(64%). Hydration alone showed a higher rate of ARF (30%) in diabetic patients
compared to addition of NAC or dialysis (each 15%, n.s.).

Patient's characteristics

Hydration Hydration+NAC Hydration+dialysis

Baseline crea, mg/dI 1.46±0.22 1.68±0.47 1.51 ±0.26
Increase in crea, mg/dl 0.10±0.21 0.21±0.34 0.13±0.15
Filtration rate, ml/min 90.5±48.4 72.4±37.3 77.6±43.5
Decrease in filtration, ml/min 11.8± 36.2 19.8±27.2 16.5±28.2
Patients with ARF, n 1%) 4 (8.2%) 4 (9.8%) 3 (6.5%)

At this time, no significant difference in frequency of ARF after coronary an-
giography between the different treatment groups could be found.
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P36 1 61 The combined family history risk score: a prognostic
risk factor of acute coronary syndromes. The
CARDIO2000 Study

D.B Panagiotakos, C. Pitsavos, C. Chrysohoou, J. Skoumas, D. Antoniadis,
C. Stefanadis, P.K. Toutouzas. University of Athens, School of Medici,
Cardiology Clinic, Athens, Greece

Background: Although the family history of premature coronary heart disease
(CHD) is considered a significant risk factor in the development of acute coro-
nary syndromes (ACS), data regarding the importance of the other risk factors
that aggregate in families are sparse in the literature. In this work we present a
risk score for developing ACS based on family history of hypertension, hyperc-
holesterolemia, obesity, diabetes mellitus, premature CHD and family smoking
habits.
Methods: The studied population consisted of 848 randomly selected patients
with first event of ACS and 1078 matched, by sex-age-region controls admit-
ted to the same hospitals for minor operations and without any suspicion of
cardiovascular disease in their life. The investigation of family history score in
the development of ACS was based on Fisher's discriminant function and on
conditional logistic regression (odds ratio; 95% confidence interval), controlling
for demographic variables as well as for the mutual confounding effects of the
other risk factors.
Results: The introduced combined family risk score was positively related with
the risk of developing ACS (P for trend < 0.001). In particular, the additive
risk model showed that family history of CHD increases by 33% the individu-
als' coronary risk (OR=1.33; 1.21-1.78). In addition, presence of hypercholes-
terolemia, within the family, increases the previous risk by 39% (OR=1.39; 1.23-
1.88); hypertension by 45% (OR=1.45; 1.23-2.12); diabetes mellitus by 78%
(OR=1.78; 1.38-2.23); obesity by 97% (OR=1.97; 1.43-2.52); and family smok-
ing habits by 103% (OR=2.03; 1.78-2.78). Also, presence of any 3 of the in-
vestigated risk factors within the family constitutes a crucial cut-off point that
increases the individuals' coronary risk by 67% (1.67; 1.35-2.11, P<0.01) and
discriminant analysis showed that score >3 allocate coronary patients with high
accuracy (Wilks lamda = 0.881, P<0.001).
Conclusions: The application of the suggested family risk score could be a
useful tool in the primary prevention of ACS, as well as in detecting and un-
derstanding associations between genetic vulnerability and cardiovascular risk
factors.

P3617 Sex differences in cardiovascular risk factors and the
risk of developing acute coronary syndromes: the
CARDIO2000 study

C. Chrysohoou, D.B Panagiotakos, C. Pitsavos, J. Skoumas, G. Koutsibanis,
N. Marinakis, C. Stefanadis, P.K. Toutouzas. University of Athens, School of
Medici, Cardiology Clinic, Athens, Greece

Background: Coronary heart disease (CHD) is markedly more common in
men than in women. In this study, we analyzed the extent in which cardiovascu-
lar risk factors may influence the sex difference in CHD risk, in a Mediterranean
population.
Methods: During 2000-01, we randomly selected from all Greek regions 848
hospitalised patients with a first event of an acute coronary syndrome and 1078
paired, by sex, age, and region controls, without any suspicious for CHD. In
order to evaluate sex differences in the risk factors we developed multivariate
risk models with respect to gender.
Results: Women patients were significantly older than men (65.3 ± 8 vs. 59.7
± 10 years old, p < 0.01). The frequency ratio of males to females patients
was 4 to 1. The effect of the family history of premature CHD on the risk of
developing acute coronary syndromes seems to be related more consistent in
males (difference in odds ratio: delta-OR = 1.93, p<0.01). The presence of hy-
pertension affects more significantly females (delta-OR = 3.36, p<0.05), while
hypercholesterolemia is associated with the coronary risk, more consistent in
men (delta-OR = 2.58, p<0.05). The higher education level as well as the adop-
tion of Mediterranean diet seems to be more protective in females (delta-OR =
0.47, and delta-OR = 0.16, respectively, p<0.05), while, depression is associ-
ated with higher risk of developing CHD in women (delta-OR = 1.35, p<0.05).
Conclusions: This study arose a marked difference in CHD risk between
sexes. Lifestyle characteristics as well as several clinical symptoms or labo-
ratory measurements seem to play significant role in the distinction of the risk
factors profile between sexes. However, much remains to be learned about the
mechanisms that relate CHD risk and sex.

P3618 The influence of previous participation in
EUROASPIRE I on the performance of centers
participating in EUROASPIRE II

A. Manginas' , D.V. Cokkinos' , P.K. Toutouzas 2 , G. De Backer', D. De
Bacquer 3 , D.A. Wood 4 . ' Onassis Cardiac Surgery Center, Cardiology,
Athens, Greece; 2 University of Athens, Athens, Greece; 3 University Hospital,
Public Health, Gent, Belgium; 4 National Heart and Lung Institute,
Cardiovascular Medicine, London, United Kingdom

Introduction: In EUROASPIRE 1 (1995-1996), 9 European countries partici-
pated. The second EUROASPIRE II survey was conducted in 1999/2000 with
the addition of 6 more countries. We investigated whether the centers involved
in both the first and second survey (Group A) showed an overall different man-
agement of their patients (pts) compared to those participating for the first time
in EUROASPIRE II (Group B).
Methods: The following parameters were compared: a) Information on risk fac-
tor (RF) history: Hypertension, hyperlipidemia, smoking, medication use. Mea-
surment of height, weight, blood pressure (BP) on admission. b) Availability of
similar data at discharge. c) Percentage of pts interviewed, 18 months later. d)
At interview, advice about lifestyle modification efforts, and use of drugs.
Results: 1) When both hospital admission and discharge data were compared,
Group A centers performed better in 18 indices of performance (A better in 14,
B in 4, p< 0.031). Interview participation was also greater in Group A. 2) As
regards lifestyle modification overall differences were NS. 3) When use of drugs
at discharge and interview were compared, Group A increaseda-blockers and
ACE inhibitors more, while Group B statins. 4) Centers in Groups A and Group
B had a similar GNI per capita, North/ South distribution and mean abstract
submission to ESC Congress, 2000.
Conclusions: More experienced groups seem to perform better as regards
hospital data management. However, the differences in lifestyle advice mod-
ification and drug use are not different among countries participating in both
EUROASPIRE I and II vs those only in II. European harmonization of physician
practices may be responsible for the latter finding.

P3619 Physical activity may prevent subsequent coronary
events in unstable angina through autonomic
nervous system modulation

O. Manfrini 1 , C. Pizzi 1 , T. Aranzulla 1 , F. Crea 2 , R. Bugiardini 1 . ' University of
Bologna, Med. Intern., Cardioangiol., Epatol., Bologna, Italy; 2 Cattolica Sacro
Cuore University, Cardiology Unit, Roma, Italy

Background: Exercise training has assumed a major role in both the primary
and secondary prevention of coronary heart disease (CHD). However, which
mechanisms mediate these benefits is still a matter of continuing debate. This
study sought to determine whether the intensity and frequency of recreational
activity may influence autonomic nervous system balance, and exert possible
benefits in high risk CHD pts.
Methods: Patients were selected from the "Studio sulla Prognosi della Angina
Instabile" (SPAI; recruited 1999-2000), which was designed to assess factors
able to early identify pts at high risk for subsequent coronary events. Only pts
admitted to CCU with a diagnosis of rest unstable angina were enrolled in the
study. Exclusion criteria were: previous history of CHD, low ejection fraction
(<40%), diabetes mellitus and atrial fibrillation. Health habits, medical history,
recreational and work-related total physical activity as recorded with a validated
protocol were obtained at baseline and at 6 months follow-up. Vagal and sym-
pathetic activity were assessed, at admission, by time domain measurements
of heart rate variability (pNN5O and SDANN, respectively).
Results: Hundred five pts were followed for 6 months. 32 pts (Grl) had a ma-
jor coronary event (6 deaths, 8 non fatal acute myocardial infarction, 8 hos-
pital readmission due to documented ischemic attacks, and 10 urgent CABG
or PTCA). The remaining 73 pts showed good clinical outcome, and served
as control (Gr2). Total weekly energy expenditure was stratified as low (<600
kcal/wk), moderate (600-1500 kcal/wk) or high (>1500 kcal/wk). Twenty of the
32 Gri pts (62%) expended less than 600 kcal/wk. Ten of the 73 Gr2 pts (14%)
behaved similarly. Analysis of the heart rate variability showed that extremely
low (<3%) values of pNN50 predicted mortality and total events. A pNN5O
<3% was found in 18/32 Grl pts (56%) vs 2/73 Gr2 pts (0.8%). There was a
significant relationship between kcal/wk and pNN50. These findings persisted
after adjustment for other life-style variable. Conclusions. (1) A shift in the au-
tonomic balance with a loss of vagal tone (pNN50<3%) may be observed in
a great portion of pts having unstable angina and an adverse outcome. (2)
This could be a reason for coronary vascular instability, and subsequent coro-
nary events. (3) Even moderate physical activity is associated with favorable
sympathetic-parasympathetic balance, and better CHD prognosis.
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P3620 FLUVACS: flu vaccination in acute myocardial
infarction. A pilot study

E. Gurfinkel 1 , E. Beck', J. Bono 3 , J. Santopinto 4 , G. Bozovich 5 ,
B. Mautner 5 . 'Favaloro Foundation, Cardiology, Buenos Aires, Argentina;
2Hospital "Dr. Carlos A. Durand", Coronary Care Unit, Buenos Aires,
Argentina; 3 Sanatorio Allende, Intensive Care, Cordoba, Argentina; 4 Hospital
Leonidas Lucero, Cardiology, Bahia Blanca, Argentina; 5Favaloro Foundation,
Cardiology, Buenos Aires, Argentina

Background: Previous studies showed that germ-free chickens infected with
a herpes virus developed atherosclerotic lesions and that immunization with
a turkey herpes virus prevented the development of atherosclerosis. Recent
reports detected an increased number of patients (pts) with acute coronary
syndromes (ACS) during the flu season. In addition, the World Health Organi-
zation recommended vaccination against Influenza infection for the Southern
Hemisphere winter 2001 In the present study, we evaluated the impact of a
preventive vaccination in acute myocardial infarction (AMI).Methods: A total of
200 pts admitted in the first 72 hours of an AMI were included in a multicenter
prospective registry, during the winter season 2001 in Argentina. All pts re-
ceived a standard therapy for AMI, 100 pts were allocated as Group A for a sin-
gle unique parenteral vaccination containing A/Moscow/10/99-like virus, A/New
Caledonia/20/99 (H1 N1)-like virus, and AB/Sichuan/379/99-like virus. A control
group of 100 pts were allocated as Group B. Exclusion criteria were absolute
contraindication for vaccination and Killip Class D. Combined end points (death,
reinfarction, and rehospitalization because of ischemia) were collected at 6-
months follow-up. The comparison of categorical variables between the two
groups was performed by means of the Mantel-Haenszel Chi squared statistic
or the Fisher' s exact test.Results: There were 17% of ischemic events during
the study. The first primary outcome - a composite of death, nonfatal AMI, or
severe ischemia - occurred in 10% of the vaccine group and 24% in controls
(relative risk (RR) 0.42; 95% confidence interval (Cl) 0.21 to 0.83; P=0.008).
The double end-point rates were 6% and 12% in A and B, respectively (p =
0.03). Cardiovascular death as a single end-point: RR with vaccine as com-
pared with controls, 0.25; 95%, CI 0.05 to 1.15; p = 0.05.Conclusion: This study
is the first to test the use of prophylactic influenza-vaccine in ACS showing a
positive trend in reducing subsequent death and ischemic events in AMI.This
could be related to an enhaced humoral immune response, particularly during
flu season and may reflect a rapid migration of committed B-lymphocytes

P3621 Prevalence of patients with MADIT II risk factors in
the prospective German PreSCD registry including
4565 post-myocardial-infarction-patients

D. Boecker 1 , S. Reek 2 , W. Kamke 3 , S. Behrens ° , T. Fetsch 5 , A. Sucius,
K. Contzen 6 . ' University Hospital, Cardiologie, Monster, Germany,. 2University
Hospital, Cardiologie, Magdeburg, Germany; 3Klinik am See, Cardiologie,
RUdersdorf, Germany; 4Humboldt-Krankenhaus, Cardiologie, Berlin,
Germany; 51KKF Munchen, Germany; 6GUIDANT, Clinical Science,
Karlsruhe, Germany

Objectives: The PreSCD-project (Prevention of Sudden Cardiac Death) is an
ongoing prospective registry in Germany to determine the prevalence of pa-
tients (pts) post non-acute (>21 days) myocardial infarction (MI) under the cas-
caded level of risk defined by the MADIT I/MUSTT trials. Recently the MADIT II
trial was terminated early by the Data and Safety Monitoring Board due to sig-
nificantly reduced total mortality in favor of the ICD limb compared to conven-
tional therapy. In contrast to MADIT I, pts surviving a previous MI were eligible
for MADIT II without additional risk factors other than depressed left ventricular
ejection fraction (LVEF) <= 30%. How many patients this represents is there-
fore an important clinical issue, and the aim of this subanalysis is to evaluate
the prevalence of MADIT II type pts within the PreSCD-registry.
Methods: 40 physicians in private practice consecutively screen their post-Ml-
Pts according to combined MADIT I/MUSTT criteria: i.e. LVEF is evaluated for
all patients with MI>21 days Pts with LVEF <= 40% undergo a 24-h-Holter-
ECG, and those with non-sustained ventricular tachycardia (nsVT) are referred
to electrophysiological (EP) testing (excluding those with treatable ischemia).
Pts with ischemia undergo revascularization whenever possible and redo the
screening cascade after procedures. Pts are followed up regularly at 6, 12, 18
and 36 months to determine any of the following events: death (cardiac, SCD,
non-cardiac, unknown reason), syncope, resuscitation, Re-MI, PTCA, CABG,
ICD implant or none of these. In case of EP-testing or ICD-implant detailed
information on induction modes and occurrence of ICD-therapy is recorded.
Results: 4565 post-MI-pts were screened up to date with available LVEF-
values. 240 (5.26%) of these pts presented with LVEF <= 30%. In 178 (74.2%)
of pts with low LVEF <= 30% nsVT could be not documented, and therefore
these pts were not referred to EP testing and further risk stratification. Less
than 1% of all post-MI patients fulfill the criteria of MADIT I. In comparison,
MADIT II patients are 5 times more frequent than MADIT I patients.
Conclusion: MADIT II patients are 5 times more frequent than MADIT I pa-
tients. Identification of these patients by practitioners is feasible using routine
procedures.

BETA BLOCKERS IN HEART FAILURE

P3622 Efficacy and safety of carvedilol during initiation of
therapy in patients with severe chronic heart failure:
results of the COPERNICUS study

E.B. Roecker', H. Krum 2 , A.J.S. Coats 3 , H.A. Katus 4 , P. Mohacsi 5 ,
J.L. Rouleau 6 , M. Tendera 7 , M. Packers on behalf of the COPERNICUS
Study Group. ' University of Wisconsin, Biostatistics and Medical Informatics,
Madison, USA; 2Monash University, Prahran Victoria, Australia; 3 Royal
Brompton Hospital, London, United Kingdom; 4 Universitaets-Klinikum
Luebeck, Luebeck, Germany; 5 University Hospital Bern, Bern, Switzerland;
6Mount Sinai Hospital, Toronto, Canada; 'Siliesian School of Medicine,
Katowice, Poland; 8 Columbia University, College of Physicians and Surgeons,
New York, USA

Background: Despite their established utility, some physicians remain hesitant
about using beta-blocking agents for the management of heart failure because
of concerns that initiation of treatment produces few immediate benefits and
carries important risks.
Methods: We evaluated the efficacy and safety of initiating carvedilol in a ran-
domized placebo-controlled trial that enrolled 2289 patients with severe heart
failure. Such patients are generally perceived to have the most difficulty being
started on treatment with a beta-blocker.
Results: During the initiation and uptitration period (the first 8 weeks of the
trial), the carvedilol group (CRV) had a lower instantaneous risk of death,
death or hospitalization, and death, hospitalization or permanent withdrawal of
double-blind treatment than the placebo group (PBO). The direction and mag-
nitude of the effects during the first 8 weeks were similar to those observed
during the entire study and were apparent even in a subgroup of high-risk pa-
tients with recent or recurrent decompensation or a very depressed ejection
fraction. (Kaplan-Meier rates and Cox model hazard ratios (HR) are shown in
the table below.) The differences in favor of carvedilol became apparent after
14-21 days of treatment. During the first 8 weeks, only one serious adverse
event was reported with a frequency >2% (worsening heart failure), and it was
reported with a similar frequency in the PBO and CRV groups (All pts: PBO
6.4% vs CRV 5.1%; high-risk pts: PBO 11.4% vs. CRV 8.8%).

8 wk PBO rate 8 wk CRV rate HR <8 wks HR
(%)	 (%) 	 overall

All pts 	 Death 2.31 1.73 0.75 0.65
Death or hospitalization 14.38 12.32 0.85 0.76
Death, hosp. or perm. w/d 17.48 14.78 0.83 0.76

High-risk pts 	 Death 4.99 1.02 0.20 0.61
Death or hospitalization 20.94 14.97 0.71 0.71
Death, hosp. or perm. w/d 25.01 17.32 0.67 0.68

Conclusions: These findings do not support concerns about the efficacy and
safety of initiating therapy with carvedilol in patients with chronic heart failure
and provide the reassurance needed to encourage the high levels of use that
are warranted by the results of clinical trials.

P3623 Carvedilol blunts the anti-natriuretic effect of
norepinephrine in humans

C.C. Lang, R. Herman, P. Jesuc^ason, R. Husain, W. Azman, Z. Imran,
K.H. Tan, A.M. Choy. University of Malaya, Medicine, Kuala Lumpur, Malaysia

Activation of the sympathetic nervous system contribute to sodium retention in
chronic heart failure (CHF). With beta-blockers use becoming more prevalent
in treating CHF, the choice of drugs raises important theoretical and practi-
cal questions. The functional importance of the peripheral alpha-l-adrenergic
blocking property of carvedilol has not been fully defined. In this study, we
have tested the hypothesis that the alpha-1-adrenergic blocking property of
carvedilol will blunt the anti-natriuretic effect of norepinephrine (NE) in humans.
The effects of intravenous NE (0.075 ug/kg/min for 60 min) and carvedilol
pre-treatment (25 mg bid for 7 days), alone and in combination, on urinary
sodium excretion (UNaV), glomerular filtration rate (GFR) and segmental tubu-
lar function were studied in a single blind placebo-controlled cross-over 4 day
study involving 8 healthy male subjects aged 25.5±0.3 years. All subjects were
studied undergoing maximal water diuresis. Proximal tubular reabsorption was
evaluated by estimation of the fractional excretion of lithium (FELT). NE alone
decreased UNaV by 27% from 166±14 to 122±11 µmol/min (P<0.05) with-
out altering GFR. FELT was increased by NE from 17±1 to 14±1% (P<0.05).
Carvedilol pre-treatment significantly attenuated the fall in UNaV to only 10%
from 146±9 to 131±10 µmol/min (P<0.05, placebo+NE versus carvedilol+NE).
Carvedilol pre-treatment had a similar attenuating effect on the NE-induced in-
crease in fractional reabsorption of sodium in the proximal tubule (P<0.05). The
pressor response to NE was blunted by carvedilol pre-treatment (P<0.05). We
have therefore shown that carvedilol is capable of blunting the anti-natriuretic
effect of NE which suggests a functional importance for its alpha-l-adrenergic
blocking property.
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P3624 Increasing 0-bockers prescription in a heart failure
clinic

F. Ribeiro Santos', J. Silva-Cardoso 2 , M. Campelo 2 , B. Moura 2 , C. Gavina 2 ,

E. Martins 2 , S. Amorim 2 , C. Abreu-Lima 3 . 'Unidade I&D/Medical School,
Cardiology/H.S.Joao, Porto, Portugal; 2Department of Cardiology, Heart
Failure and Transplant Clinic, Porto, Portugal; 3Hospital Sao Joao, Cardiology,
Porto, Portugal

B-Blockers (BB) and ACE inhibitors are the first line therapy in systolic heart
failure (HF). Some authors suggest that 80 to 85% of the patients (pts) with
systolic HF should be under BB. However the use of BB in clinical practice is
still much less frequent as reported in the EPICA study and in the Euroheart
Survey HF. Between 1996 and the end of 2000 BB were prescribed to 42%
of the pts of our HF clinic. Logistical problems were the main reason for not
reaching higher levels of BB prescription.
The present study tried to evaluate if during the period of one year we could
increase the level of prescription of BB by giving a particular emphasis to the
implementation of current HF therapy guidelines.
During 2001 we observed 179 pts with severe HF; 24 had no indication for
BB according to the European Society of Cardiology guidelines. From the re-
maining 155 pts 122 (79%) were on, or initiated BB. This represented a very
significant increase comparing to the prescription level registered until the end
of 2000 (122 (79%) out of 155 pts vs 82 (42%) out of 195 pts; p < 0.00001).
Carvedilol was the BB used in 99 (81%) of the cases. The age of the pts on
BB was 50±12 years and 84% of them were males. Left ventricular ejection
fraction (EF) was 29±8%; 86 (70%) of the pts were on NYHA class II or III.
Ninety eigth percent were on ACE inhibitors.
The reasons for not using BB in the remaining 33 pts were: the presence of
contra-indications in 13 (39%) pts (in 9 of them they were of a non-cardiac na-
ture), NYHA unstable class IV in 1 (3%), fluid retention in 4 (12%), bad patient
compliance in 2 (6%) and logistical reasons in 13 (39%).
In the everyday conditions of an outpatient heart failure clinic of a university
hospital it is possible to significantly increase the level of prescription of BB
during a one year period. We reached the target suggested by others. Logistic
constraints and the presence of contra-indications were the main reasons that
limited an even higher prescription of BB.

P3625 Left ventricular diastolic function and coronary flow
reserve in low-symptomatic patients with dilated
cardiomyopathy during bisoprolol therapy

I. Jedlinski 1 , R. Dankowski 2 , K. Poprawski 2 , M. Wierzchowiecki 2 ,

M. Jedlinska 3 , K. Zawilska 3 , M. Michalski °.'Poznan, Poland;
2K.Marcinkowski Univesity of Medical Sc, 2nd Deptof Card/logy; Dept.of
Radiolo, Poznan, Poland; 3J. Strus Hospital, Internal Medicine and
Hematology, Poznan, Poland; 4 University of Medical Sciences, 2 nd
Department of Cardiology, Poznan, Poland

The aim of this study was to assess the degree of LV diastolic function by
transthoracic Doppler echocardiography (TTE-DOPPLER) and to investigate
coronary flow reserve (CFR) assessed using transoesophageal Doppler echo-
cardiography (TEE-DOPPLER) in dilated cardiomyopathy (DC) patients (pts)
treated with bisoprolol.
Material and method: The study population consisted of 19 pts (17 men),
mean age 56±21 years, with DC and angiographically proven normal coronary
arteries. In all pts, the LV inflow pattern at the level of the mitral anulus was
assessed using TTE-DOPPLER method. The Doppler parameters: peak veloc-
ity of early diastolic LV inflow (E), peak velocity of late diastolic LV inflow (A)
and E wave deceleration time (EDT) were measured at baseline. At rest and
after intravenous infusion of dipyridamole (0.84 mg/kg/10 min), peak diastolic
coronary flow velocities were measured in the proximal part of the left anterior
descending coronary artery using TEE-DOPPLER. CFR was calculated as a
ratio of maximal diastolic coronary flow velocity after dipyridamole infusion to
maximal diastolic coronary flow velocity at baseline. Both examinations were
performed before and 3 months after start of bisoprolol therapy.
Results: In the study group the E/A ratio after bisoprolol treatment was signifi-
cantly higher compared to baseline examination 0.70 ± 0.09 versus 1.17 ± 0.2
(p<0.05). EDT significantly increased after bisoprolol therapy (p<0.01). The
systolic CFR and diastolic CFR significantly enhanced after bisoprolol therapy
(1.36 ± 0.16 vs 1.53±0.17-p<0.05;1.61±0.17 -vs 1.80±0.19-p<0.01.
Conclusion: Three-months bisoprolol therapy leads to improvement of left ven-
tricular diastolic function and coronary flow reserve in low-symptomatic pts with
DC.

P3626 Carvedilol versus perindopril in idiopathic dilated
cardiomyopathy

K. Sliwat, A. Woodiwiss 2 , G. Norton 2 , D. Badenhorst 2 , G. Candy 3 ,

C. Libhaber 3 , R. Essopl, P. Sareli 3 .'Baragwanth Hospital, Cardiology,
Johannesburg, South Africa; 2University of the Witwatersrand, Physiology
Dept, Johannesburg, South Africa; 3Baragwanath Hospital, Cardiology Dept.,
Johannesburg, South Africa

Background: Both beta-blocking agents and ACE-inhibitors are standard ther-
apy for heart failure. To evaluate their benefit individually and in combination
on symptoms and left ventricular function we designed a protocol in which pa-
tients with NYHA FC II-III idiopathic dilated cardiomyopathy were randomised
at baseline to a beta-blocking agent (Carvedilol) or Ace-inhibitor (Perindopril)
and after 6 months commenced on the combination. Herein we report the 6
month data (Phase I).
Methods: In this prospective, randomised, open-labelled study we enrolled 59
consecutive patients with newly diagnosed idiopathic dilated cardiomyopathy
in NYHA FC II-III. Patients were randomised to maximum dose of Carvedilol or
Perindopril in addition to diuretics and digoxin. Echocardiograms, radionuclide
studies, and NYHA FC were determined on admission and after 6 months of
treatment.
Results: There were no differences in the baseline characteristics between
the study groups. After 6 months 8 patients died (4 in each group) and 4 pa-
tients did not complete the trial for non-medical reasons. Left ventricular dimen-
sions were reduced and radionuclide ejection fraction increased in the patients
treated with Carvedilol. There were no changes in the Perindopril group (table).

P (n=24) 	 p	 C (n=23) 	 p
Baseline	 6 months	 Baseline 	 6 months

EDD (mm) 	 64 (8) 	 63 (6) 	 NS	 66 (7)	 62 (8)	 0.005
ESD (mm) 	 55(7) 	 54(3)	 NS	 58181 	 52(11) 	 0.001
EF (%) 	 23.9 (9)	 27.6 (9) 	 NS	 21.4 (9) 	 33.3 (9) 	 0.0008
NYHA FC 2.5 (0.9) 1.9 (0.8) 0.005 2.6 (0.7) 1.6 (0.7) 0.0005

p=baseline versus 6 months within each group; values are mean (standard deviation);
P=Perindopril, C=Carvedilol

Conclusion: Carvedilol monotherapy resulted in a sustained improvement of
both symptoms and left ventricular function at 6 months. These results are
encouraging and may suggest a new therapeutic approach in patients with id-
iopathic dilated cardiomyopathy.

P3627 Geographical variation in beta-blocker,
spironolactone and digitalis use in chronic heart
failure

J. McMurray on behalf of the CHARM Committees and Investigators.
University of Glasgow, CRI in Heart Failure, Glasgow, United Kingdom

Background and Methods: There is now a strong evidence base, from large
randomised trials, for the treatment of low left ventricular ejection fraction
(LVEF) chronic heart failure (CHF). This evidence has been summarised in
new international guidelines. Consequently, geographical variation in treatment
should be less prominent than previously. We have examined variation in treat-
ment practice in the 26 participating countries in the Candesartan in Heart
Failure - Assessment of Reduction in Mortality and morbidity (CHARM) pro-
gramme. CHARM Added randomised 2548 ACE inhibitor treated patients with
a LVEF < 0.40 to placebo or candesartan. The 26 participating countries were
grouped as follows: 1. Belgium, Netherlands, France, Luxembourg 2. UK, Ire-
land, Australia, South Africa 3. Czech Republic, Hungary, Poland 4. Germany,
Switzerland 5. Norway, Denmark, Sweden, Iceland, Finland 6. USA 7. Canada.
Italy/Spain/Portugal [n=50], Malaysia/Singapore [n=59] and Russia [n=15] were
excluded from this analysis, because of small numbers. The table shows treat-
ments used in CHARM Added.

Treatment (%) 	 Geographical region

number of patients 	 280 	 197 	 219 	 371 	 403 	 597 	 357
beta-blocker 	 56	 32 	 59	 74 	 55 	 57 	 50
spironolactone 	 23 	 12	 22 	 15 	 13	 15	 17
digitalis 	 33 	 46 	 59 	 65 	 44	 75	 66

Conclusions: While the overall use of beta-blockers in CHARM is much higher
than in prior CHF studies, there is still a surprising 2-fold or greater regional
variation in use of these agents. There is similar variation in the use of spirono-
lactone. Digitalis is now used no more frequently than beta-blockers.
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P3628 Limited predictive value of cardiopulmonary exercise
indexes in chronic heart failure patients treated with
carvedilol

U. Corr&, A. Mezzani, E. Bosimini, F. Scapellato, E. Eleuteri, P. Giannuzzi. "S.
Maugeri" Foundation - IRCCS Veruno, Cardiology, Veruno, Italy

Peak oxygen consumption (pVO2) derived during cardiopulmonary exercise
testing (CPX) is a powerful predictor of mortality in chronic heart failure (CHF).
Up to now, the prognostic role of CPX in CHF cohorts treated with b-blockers
has not been addressed. Therefore, we studied 508 consecutive CHF patients
(pts) who performed symptom-limited CPX with a peak respiratory exchange
ratio (RER) >=1.05: mean age, pVO2, the rate of increase of minute ventila-
tion per unit of increase of carbon dioxide production (VENCO2 slope) and left
ventricular ejection fraction (LVEF) were 59±9 years 13.9±3 ml/kg/min, 32±2
and 25±7%, respectively. Composite end-point was death due to cardiovas-
cular disease and urgent heart transplantation. Pts were divided according to
carvedilol treatment (C and noC pts): 236 C pts (46%), with a mean dose of
25±13 mgr. Follow up lasted 856±541 days and 105 pts (21%) had major
composite events. Multivariate analysis revealed VENCO2 slope, LVEF, pVO2,
and C treatment as independent and additional predictors of cardiac events
in total population (/2 =64.2, 21.3, 9.7, 7.4, all with p=0.001), VENCO2 slope,
LVEF, and pVO2 in noC pts (/2 =44.2, 12.3, 7.2, all with p<0.001) and only
peak V02 in C pts(/P=7.5, p<0.01). As regards pVO2, pts were stratified into 4
groups: pVO2 <=10 ml/kg/min., >10 to <=14 ml/kg/min, >14 to 18 ml/kg/min
and >=18 ml/kg/min:in the noC, total mortality rates were 55%, 28%, 26% and
0% respectively (p<0.0001) whereas, in the C group, total mortality rates were
26%, 11%,10% and 4%, respectively (p<0.05). Notably, in the 213 C pts with
pVO2 >10 ml/kg/min, no significant difference in total mortality rates according
to pVO2 classification was observed and no additional outcome indexes were
selected.
Conclusions: in chronic heart failure patients treated with Carvedilol, pVO2
provides limited predictive information and no additional gas exchange param-
eters, i.e. exertional ventilatory response, yields supplementary prognostic ad-
vice.

P3629 Restoration of baroreflexes by slow controlled
breathing and beta-blockade in heart failure patients

A. Radaelli 1 , P. Meregalli 1 , R. Raco 1 , G. Ragonesi 1 , A. Viola', G. Signorini 2

A.U. Ferrari 3 . ' Div Cardioriabilitazione, Az Osp Vimercate, Seregno, Seregno,
Italy; 2Politecnico di Milano, Bioingegneria, Milano, Italy; 3 Centro Fisiologia
Clinica Ipertensione, Dipt Med., Prev. e Blotecnol. Sanit., Milano, Italy

Controlled breathing at a slow rate has been proposed as a therapeutic inter-
vention in CHF patients because of its beneficial effects on chemoreflex func-
tion. On the other hand little information exists whether slow controlled breath-
ing also favourably affects arterial baroreflex function, which in these patients
is impaired and is associated with an adverse prognosis. Further issues that
have not been clarified are whether beta-blocker treatment also potentiates the
arterial baroreflex in CHF patients and whether such putative effect is additive
rather than redundant to that of slow breathing. We therefore tested in CHF
patients the effects of slow controlled respiration and/or chronic beta-blocker
treatment on the bradycardic and depressor responses to carotid baroreceptor
stimulation induced by neck suction.
In 10 CHF patients aged 60±1.4 yrs (NYHA class II-III, peak V02 14.3±2.9
ml/min/kg, ejection fraction 31.0±1.9%), blood pressure (Finapres), RR interval
(ECG) and respiration (impedance) were recorded beat-to-beat. Each patient
was subjected to carotid baroreceptor stimulation by -40 mmHg neck suction
obtained via a pneumatic collar and maintained for 90 sec; the stimulation was
applied during spontaneous respiration as well as during slow controlled res-
piration (6 cycles/min). A repeat study during chronic treatment with carvedilol
(25-50 mg/day) was obtained in 6 patients.
Baseline values of systolic blood pressure were 118.9±8.2 and 106.6±7.5
mmHg during spontaneous and slow breathing, respectively (p<0.01), the cor-
responding values of RR interval being 738±54 and 770±36 msec (p<0.05).
Both the depressor and the bradycardic responses to neck suction were signifi-
cantly larger during slow (-10.6±1.3 mmHg and +52.3±6.8 msec, respectively)
than during spontaneous breathing (-4.7±1.6 mmHg and +28.1±6.3 msec,
both p<0.01). The responses to neck suction were found to be enhanced
during chronic carvedilol treatement and were even further enhanced when
the carvedilol-treated patients were subjected to slow breathing (carvedilol: -
10.9±3.1 mmHg, +76±9.9 msec; carvedilol+slow breathing: -17.4±2.2 mmgH,
+120±26.1 msec).
In summary, in patients with CHF i) slow breathing as well as beta-blocker treat-
ment restore the impaired arterial baroreflex function typical of this condition;
ii) both the cardiac and the vascular components of the baroreflex are affected,
and iii) the effect of these interventions on the baroreflex is additive so that
combination of the two brings about baroreflex responses comparable to those
seen in healthy subjects.

P3630 Application of carvedilol early after acute myocardial
infarction prevents remodelling in patients with left
ventricular dysfunction

N. Karanovic, S. Salinger, Z. Perisic, M. Randjelovic, I. Burazor. Clinic of
Cardiovascular Diseases, Clinical Center, Nis, Yugoslavia

In order to evaluate the potential effects of carvedilol on reduction of LV mass
and on LV remodelling after first myocardial infarction (AMI), sixty-five patients
aged 46 ± 5 years with LV ejection fraction <45% were followed up for 6
months.
Methods: All of a.m. patients received streptokinase, aspirin and heparin in the
acute phase of AMI. Thirty-one of them received carvedilol twelve hours after
fibrinolysis in the initial dose of 3.125 mg twice daily and enalapril in the initial
dose of 2.5 mg twice daily. The dose of carvedilol was increased to a maximum
given dose of 25 mg twice daily at the end of the first month if the blood pressure
was >110/80 and the heart rate was >55 beats per minute. The control group
was made of 34 pts. who received only enalapril in the initial dose of 2.5 mg
twice daily. In both groups the dose of enalapril was increased to a maximal
given dose of 10 mg twice daily at the end of the first month. Echocardiography
was performed before discharge (10 ± 2 days after admission) and at three
and six months after AMI. LV wall thickness, chambre diameter, LV mass and
LV ejection fraction were followed up.
Results: Systolic and diastolic blood pressures were significantly decreased at
the discharge and at six months control in both groups. A significant reduction
in heart rate was found in the carvedilol group in comparison at the discharge
and at 6 months control (74 ± 14 vs. 65 ± 12 beats/min; p<0.001). Significant
differences in heart rate between groups were also found (74 ± 14 vs. 81 ±
11; p<0.005 at discharge and 65 ± 12 vs. 74 ± 11; p<0.01 at six months
control). Left ventricular non-infarcted wall thickness decreased in the carvedilol
group (11.8 ± 1.2 vs. 12.5 ± 1.8 mm; p<0.01) at 6 months control. There
weren't significant differences for this parameter in comparison of two groups
at 6 months control. LV mass decreased both in carvedilol (275 ± 28 g vs. 245
± 23 g; p<0.05) and in the control group (256 ± 31 g vs. 236 ± 22 g; p<0.05)
at 6 months control (p=NS). LV ejection fraction increased in carvedilol group
at 6 months (42 ± 5% vs. 52 ± 10%; p<0.05), while in control group we didn't
find statistically significant improvement (40 ± 4 vs. 45 ± 6; p=NS).
Conclusion: Early application of carvedilol shows potential role in prevention
of remodeling process in patients with LV dysfunction after AMI by decreasing
the chambre diameter, reversion of LV hypertrophy and improving of LV ejection
fraction.

P3631 The effects of alpha- and beta -blockade on ventilatory
responses to exercise in chronic heart failure

K.K.A. Witte, S.D.R. Thackray, N.P. Nikitin, L.J. Goodge, J.G.F. Cleland,
A.L. Clark. Hull, United Kingdom

Background: Patients with chronic heart failure complain of exercise intoler-
ance, usually due to breathlessness and fatigue as demonstrated by a reduc-
tion in peak oxygen consumption (pVO2) during incremental exercise testing
with metabolic gas exchange analysis. There is also an increased ventilatory
response to exercise as shown by an increase in the slope relating ventila-
tion (VE) to carbon dioxide (CO2) production (VENCO2 slope). This is strongly
linked to prognosis, but the cause of this abnormal ventilatory response is not
clearly understood. It might be linked to the effects of the sympathetic nervous
system on skeletal muscle ergoreceptors or central chemoreceptors.
Aim: The aim of the present study was to assess the influence that short-
term alpha-and beta-blockade has on the ventilatory response to exercise and
symptoms of breathlessness in patients with chronic heart failure and a group
of control subjects.
Methods: 11 patients with chronic heart failure and 11 control subjects un-
derwent repeated exercise testing with metabolic gas exchange after random,
double-blind administration of either an alpha blocker and placebo, a beta-
blocker and a placebo, both an alpha blocker and a beta-blocker or double
placebo.
Results: Patients had a significantly lower pVO2 (20.7 (4.9) v 37.6 (9.6),
p<0.0001), and a steeper VENCO2 slope (26.5 (4.1) v 37.1 (8.2), p=0.001 1),
than controls. The blood pressure at rest and at peak exercise was signifi-
cantly lower in both patients and controls for the tests following alpha and
beta-blockade (p<0.05) and there were lower gradients of the slopes relat-
ing heart rate to oxygen consumption during the tests following beta-blocker
ingestion (p<0.05). There were no significant differences in exercise time or
peak ventilatory variables following beta or alpha-blocker ingestion. The pVO2,
VENCO2 slope and tidal volume at peak exercise were not different. There
was a significant reduction in VE in the first two stages of exercise following the
active medication. The combination capsule produced the greatest difference
(P<0.005), but the alpha- and beta- blockers alone also reduced ventilation
(P<0.05). There was no difference in perceived exertion during exercise for
any of the capsules.
Conclusion: Acute sympathetic inhibition can reduce ventilation during exer-
cise in patients with heart failure and control subjects.
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P3632 Prediction of cardiovascular events in the patients
with heart failure on beta-blocker therapy by
haemodynamic and functional capacity assessment

M. Metra' , S. Nodari 1 , E. Vizzardi 1 , N. Pezzali 1 , C. Giovanelli' ,
E. Trussardi' , G. Parinello 2 , L. Del Cas 1 . 1 Chair of Cardiology,, University of
Brescia, Brescia, Italy; 2 Unit of Medical Statistics, University of Brescia,
Brescia, Italy

The prognostic value of the parameters commonly used in the patients with
heart failure (HF) may be changed when they are assessed on beta-blocker
(BB) therapy. One-hundred eighty-four patients with chronic HF (LVEF, 20±7%;
peak VO2, 14.3±4.5 ml/k/min) were assessed by MUGA and cardiopulmonary
exercise (ex) testing with invasive hemodynamic monitoring before and, in the
164 patients (89%) who survived, after 9-12 months of maintenance therapy
with carvedilol (n=102; 41±17 mg/day) or metoprolol tartrate (n=62; 106±45
mg/day). Chronic BB therapy was associated with an improvement in NYHA
class (from 2.68±0.56 to 2.03±0.76, p<0.00001), hemodynamic parameters
and LV ejection fraction (EF) (from 20±7 to 29±13%, p<0.00001) without
significant changes in peak VO2 (from 14.7±4.4 to 15.0±4.7 ml/k/min) or in
the slope of minute ventilation to carbon dioxide production (VENCO2 slope)
(40±12 to 39±12). During the 29±20 months of follow-up after the reassess-
ment on BB therapy, 28 (18%) patients died, 16 underwent heart transplan-
tation (Tx), 67 (41%) died or were hospitalized for cardiovascular reasons
(CVhosp) and 58 (35%) died or were hospitalized for worsening HF (HFhosp).
Using Cox multivariate regression analysis with the variables obtained before
BB therapy, total mortality was significantly related to peak V02 (p=0.0002)
and serum creatinine (creat) (p=0.002); mortality+Tx was related to peak
VO2 (p=0.002), NYHA class (p=0.004) and creat (p=0.007); mortality+CVhosp
was related to peak VO2 (p=0.00005), CI (HR, 0.46; p=0.001), NYHA class
(p=0.015) and atrial fibrillation (p=0.03) and mortality+HFhosp was related to
peak VO2 (p<0.00001), Cl (p=0.02) and LVEF (p=0.04). In contrast, when the
variables obtained during BB therapy were used, total mortality was related to
crest (p=0.005), VENCO2 slope (p=0.0086), age (p=0.027) and resting PWP
(p=0.035); mortality+Tx was related to PWP (p=0.00005), VENCO2 slope
(p=0.0003), creat (p=0.008) and NYHA class (p=0.02); mortality+CVhosp was
related to NYHA class (p=0.005), PWP (p=0.007) and VENCO2 slope (p=0.02)
and mortality+HFhosp was related to VENCO2 slope (HR, 1.05; p=0.004), the
ischemic cause of HF (p=0.016), NYHA class (p=0.014) and LVEF (p=0.04).
Thus, BB treatment may lower the prognostic value of peak V02 and the prog-
nosis of the patients on BB seems to be mainly related to renal function, func-
tional class, PWP and the ventilatory response to ex.

P3633 Enoximone echocardiography for the evaluation of
left ventricular contractile reserve in heart failure
patients under chronic beta-blockade

S. Ghio' , C. Constantin', C. Raineri' , A. Fontana', C. Klersy 2 , L. Monti',
C. Campana 1 , L. Tavazzi 1 . ' IRCCS S. Matteo Hospital, Cardiology, Pavia,
Italy,. 2 IRCCS San Matteo, Biometry, Pavia, Italy

Background Recent studies suggest that inotropic reserve evaluated by dobu-
tamine echocardiography is an independent predictor of survival in patients
with heart failure. The inotropic response to adrenergic stimulation might be
attenuated in patients receiving beta-adrenoceptor blockers. Enoximone is a
positive inotropic agent that acts via selective inhibition of the cyclic adenoide
monophosphate-specific phosphosdiesterase.
Objective To test the hypothesis that enoximone could represent a valid alter-
native for the evaluation of inotropic reserve in heart failure patients receiving
chronic beta-blocker therapy.
Methods We studied 26 pts (mean age 58±10 years) with either idiopathic
(n=20) or ischemic (n=6) cardiomyopathy. Mean left ventricular ejection frac-
tion (LVEF) was 30±7%. Eleven pts were not receiving betablockers (group A);
15 pts were receiving carvedilol at the mean dose of 34 mg/day (group B). All
pts underwent low-dose dobutamine and enoximone stress echocardiography
in two consecutive days. Dobutamine was infused at incremental doses of 5, 10
and 15 R/kg/min, with 10 minute steps. Enoximone was infused at the dose of
1.5 mg/kg, at the concentration of 2.3 mg/ml, over 10 minutes. Cuff blood pres-
sure and a three lead electrocardiogram were continuously monitored; LVEF
was measured and colour tissue Doppler (in 4 and 2-chamber projections) was
recorded before the test and at each step of infusion. Tissue velocities were
obtained by analysing off-line the mean velocity profiles at the level of the an-
nulus (septal, lateral, inferior and anterior) and at the level of basal and medium
segments of septum, lateral, inferior and anterior walls.
Results LVEF increased by a similar extent with dobutamine and enoximone
in both groups (respectively +9.6 vs +8.7 units in group A and +7.5 vs +8.9
in group B, NS). Dobutamine increased tissue Doppler velocities more than
enoximone in 5 out of 12 segments in group A (lateral medium, inferior annulus,
inferior basal, anterior annulus and anterior basal); the two drugs had similar
effects in group B. Dobutamine induced non-sustained ventricular tachycardia
in 3 patients and supraventricular tachycardia in 1, while enoximone did not
induce repetitive arrhythmias.

Conclusions Enoximone proved to be as potent as dobutamine in evaluat-
ing the inotropic reserve of heart failure patients receiving chronic beta-blocker
therapy. The absence of arrhythmias and the major feasibility of the test makes
it preferable for such purpose.

P3634 Myocardial contractile response under low dose
dobutamine identifies chronic heart failure patients
who take benefit from Carvedilol

P. Jourdain 1 , F. funck', A. hagege 2 , J. loiret 2 , B. thebault', M. desnos 2 .

' Rene Dubos Hospital, Cardiology Dept., Pontoise, France; 2Hopital G.
Pompidou, Cardiology Dept., Paris, France

Background: n-blockers (BB) like Carvedilol improve survival and reduce hos-
pitalization rate in chronic heart failure (CHF) by improving left ventricular ejec-
tion fraction (LVEF). However, Carvedilol acutely reduce LVEF by pharmaco-
logic withdrawal of adrenergic support to the failing heart. Clinical baseline data
are not able to appreciate the LVEF improvement with Carvedilol. We want to
see if myocardial viability, as determined by low dose dobutamine stress echo-
cardiography (LDDSE) will predict EF improvement with Carvedilol.
Methods: 100 patients with Class II/III CHF were studied with LDDSE prior
to receiving treatment with Carvedilol.. Contractile reserve was defined as a
change in LVEF before and with dobutamine > 20%.LVEF was measured be-
fore introducing Carvedilol and 6 month after optimal dose reached. Group A
contains patients with myocardial contractile reserve (N=59), group B patients
without contractile reserve (N=41). Death or CHF hospitalization and improve-
ment of LVEF with Carvedilol were measured in the two groups
Results: The two groups showed comparable rest LVEF, Heart rate and Arterial
pressure. Patients in group A had lower BNP plasma level and higher 6 minute
walk test performance.
In multivariate analysis (Age, rest LVEF, MCR, rest E/A ratio, rest Heart rate,
Systolic arterial pressure, BNP plasma level, 6 minutes walk test performance),
the sole existence of MCR could predict the improvement of rest LVEF under
Carvedilol treatment in patients with chronic heart failure (p<0,0001). At the
end of the follow up, hospitalizations and mortality is lower in group A than in
group B (respectively p<0,04, p<0,01)
Conclusions: Presence of contractile reserve with low dose dobutamine
stress echocardiography predicts improvement in LVEF with 3-blocker therapy
(Carvedilol) in patients with CHF. dobutamine stress echocardiography could
help to detect patients who will take the best benefit with fl-blocker therapy in
term of mortality, morbidity and LVEF.
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PREVALENCE AND POPULATION SURVEYS IN
HEART FAILURE

P3635 Hospitalization for heart failure in the aging
population. The analysis of Trieste database
(1997-2000)

A. Di Lenarda', P. Goliani 2 , M. Grella 2 , G. Sabbadini 1 , M. Driussi 1 ,

G. Sinagra 1 . 'Ospedale Maggiore, Cardiology Department, Trieste, Italy;
2Health Agency n. 1, Legal Medicine, Trieste, Italy,. 3 lnstitute of Geriatrics,
Department of Internal Medicine, Trieste, Italy

Background: Since 1995, the reimbursement of hospital healthcare expen-
diture in Italy has been based upon the so-called Diagnosis Related Groups
(DRGs). The DRG 127 includes all the cases in which the main clinical diag-
nosis is "heart failure (HF) or shock" and, therefore, it can be used to obtain
epidemiological data concerning HF. The analysis appears to be of relevant in-
terest, since in the district of Trieste the phenomenon of progressive aging of
general population is very pronounced.
Methods: In this study, we evaluated the epidemiological data and clinical out-
come of patients hospitalised for DRG 127 in the district of Trieste from 1997
to 2000 (5556 hospital admissions and 69236 days of hospital stay), using the
database of the regional health system.
Results: The DRG 127 accounted for 2.6% of total hospital admissions and for
4% of total days of hospital stay; moreover, it resulted the first cause of hospital-
isation for medical DRGs (18%) as well as the first cause of hospitalisation and
days of hospital stay for cardiovascular DRGs (27.5 and 40.5%, respectively).
Seventy-two percent of patients admitted for DRG 127 was older than 75 years.
In 1997, a mean of 4/1000 inhabitants of the district of Trieste were hospitalised
for DRG 127 (4.6 hospital admissions and 63 days of hospital stay/1000 in-
habitants). Over the four years, the number of hospital admissions for DRG
127 increased by 20.3%, the days of hospital stay by 11.1%, and the related
healthcare costs by 36.7%. Most of patients (89%) were admitted in Internal
or Geriatric Clinics. By using suitable corrective factors, the prevalence rate of
heart failure in 1997 was estimated as 6.4 %0 (<65 years: 1.8%, 65-74 years:
10.3%, 75-84 years: 22.3%, >84 years: 47.4%0). Based upon the first hospital
admission, the incidence rate was estimated as 2.4 %0 (<65 years: 0.8%, 65-
74 years: 2.2%, 75- 84 years: 9.3%, >84 years: 20.4 %0). In-hospital, 1, 2 and
3-year survival rates from first hospital admission for HF were, respectively, 92,
80, 68 and 56% and was significantly affected by the age of patients. The most
frequent aetiology was the ischemic heart disease (IHD)(50%), followed by hy-
pertensive (26%) and valvular (7%). IHD showed the worst prognosis (3-year
survival of 44%).
Conclusions: The analysis of the hospitalisations for DRG 127 in the district
of Trieste may contribute to outline the national epidemiological scenario and
the healthcare demand for HF in the next decades, and may be useful to plan
effective models of integrated home-hospital care for the increasing number of
affected subjects.

P3636 The coronary sinus anatomy in patients with
advanced heart failure — A European registry

A. Curnis', G. Mascioli', F. Bianchetti 1 , P.N.W.N. Breuls 2 , D. Gras 3 ,

C. Duby°. 'Spedali Civili, Divisione di Cardiologia, Brescia, Italy; 2Albert
Schweitzer Ziekenhuis, Dordrecht, Netherlands; 3Polyclinique St Henry,
Cardiologie, Nantes, France; 4 Guidant, CRM, Diegem, Belgium

Cardiac resynchronization therapy can be complicated by unusual coronary
sinus (CS) anatomy.
Methods: This European registry studied the efficacy of a new series of 5
Guide Catheters (GCs) used with the endocardial EASYTRAK (EZT) over-the-
wire left ventricular lead (GUIDANT, St-Paul). The clinical and anatomical pa-
rameters of the Coronary Sinus (CS) were studied within this registry.
Results: The 256 implants have been
performed in 117 European centers Cs orientation % of patients

by electrophysiologists, PTCA experts, Horizontal 16
and cardiac surgeons. All patients pre- Steeply upwards 40
sented symptoms of heart failure of Angulation 29

NYHA 3.0±0.6 with a left ventricu- Siphon 4

lar ejection fraction of 25±7%, and a Early Bifurcation 7

cardiothoracic index of 57±8%. Some  Other	 4

80% were male and the mean age was
69 years. The CS ostium position in anterior-posterior view was in mid position
for 55%, low for 39%, and high in 6% of patients. The CS ostium position in
left anterior oblique incidence was 61% and 39% for proximity to the tricuspid
valve, and more posterior toward the inferior vena cava, respectfully. The CS
orientation is listed in the table.
Conclusion: This registry has demonstrated that 85% of patients suffering
from advanced heart failure have only 3 main CS orientations, and 15% of
patients have another orientation.

P3637 The Euroheart failure survey: the value of the
electrocardiogram in the evaluation of heart failure

N.K. Khan', A.A. Louis', R. de Silva', K.K.A. Witte', F. Follath 2 ,

M. Komadja 3 , K. Swedberg 4 , J.G.F. Cleland' on behalf of Euroheart Failure
Investigators. 'Academic Department of Cardiology, Hull, United Kingdom;
2 University Hospital, Internal Medicine, Zurich, Switzerland; 3Pitie-Salpetriere,
Cardiology C.H.U., Paris, France; Q Sahlgrenska University Hospital Ostra,
Medicine, Gothenburg, Sweden

Background: The 12-lead ECG may be helpful as a way of excluding heart
failure (HF), as a means of diagnosing its cause and to assist in making key
therapeutic decisions such as the need for anticoagulation or cardiac resyn-
chronisation.
Aims: To describe the ECG abnormalities relevant to clinical practice in an
epidemiologically representative group of patients with suspected HF included
in a large international survey.
Methods: In 25 countries belonging to the ESC, the EuroHeart Failure survey
screened >40,000 hospital deaths and discharges from medical wards and
identified >11,000 patients with suspected HF. 45% were reported to have
moderate or severe left ventricular dysfunction. 14% died during 12-weeks
follow-up. Copies of ECG's were requested from all patients and were read in
a core laboratory (Kingston-upon-Hull) by a group of cardiologists. ECG mea-
surements (time intervals, S&R wave height in leads V1&V6, septal q-waves)
were made manually using calipers and each ECG was clinically reported.
Results: 800 ECG's have been reported so far; 5,000 will be reported by Au-
gust. Clinical reporting revealed 2.9% of ECGs that were classified as normal
and 38.6% classified as minor abnormalities only, whilst 31.6% had Q-waves
consistent with a myocardial infarction. 67.2% of patients were in sinus rhythm,
25.8% in atrial fibrillation, 4.9% with paced rhythm and 2.1% in atrial flutter. The
mean RR, PR (sinus rhythm only), QRS and QT intervals were 771 msecs, 142
msecs, 109 msecs, 378 msecs respectively. The proportion of patients with
QRS >150msec, >130msec and >120msec were 9.9%, 18.3% and 24.5% re-
spectively. 8.6% had voltage criteria for left ventricular hypertrophy.
Conclusions: This is the first large, international study of the ECG in sus-
pected heart failure in a representative population of patients with heart failure.
A normal ECG is uncommon; ECG abnormalities are common and should be
an important guide to diagnosis and therapeutic decision-making.

P3638 Differences between genders in patients with heart
failure

C. Montoto 1 , P. Conthe 2 , P. Romani, J. Forteza 1 , J. Garcia-Alegrial on
behalf of Working Group on Heart Failure (Spanish Society of Internal
Medicine). 'Gregorio Maranon, Medicina Intern, Madrid, Spain; 2Hospital
Gregorio Maranon, Internal Medicine, Madrid, Spain; 'Hospital General de
Requena, Internal Medicine, Valencia, Spain; IHospital Son Dureta, Internal
Medicine, Palma de Mallorca, Spain; 'Hospital Costa del Sol, Internal
Medicine, Marbella, Spain

Elderly women with heart failure represent a high percentage of hospital admis-
sions by this prevalent pathology. Little is known about this population, although
in the past decade several studies have shown that the clinical manifestations
and prognosis in women with heart failure could differ significantly from those
of men. In most of recent clinical trials of medical therapy for heart failure less
than 25% of patients enrolled wer,-women.
Objective: to evaluate differegcs between men and women with heart failure
in psycosocial factors, comorbidity, aetiology and management.
Patients and methods: This study was planned from the Working Group on
Heart Failure in the Spanish Society of Internal Medicine. The registry involved
50 hospitals all over Spain. Patients suffering this pathology and admitted in
Internal Medicine Departments were studied. The data were obtained checking
the clinical history and interviewing the patients from October 2000 to February
2001.
Results: The sample included 2145 patients who were age-matched. The pa-
tients median age was 77,2 ±10,5 years. 57,3% were women (median age
78,8) and 42,7% were men (median age 75,12). The percentage of illiterate
and low cultural level women was significantly higher than in men, as well as
the number of women with impaired physical and cognitive functions. There
was a high comorbidity but there were different patterns (more hypertension
and diabetes for women, and chronic lung disease and chronic renal failure
significantly higher in men). The aethiology was unknown in more women than
in men in the group of patients older than 77 (42,3% vs 32,7%). The underlying
aethiologies in women were hypertension and valvular heart disease. Echo-
cardiography was not performed before the admission mainly in old women
(62,9%women vs 55,2%men p<0.05) and the eyection fraction in women was
significantly higher than in men. Clinicians use more loop diuretics and digoxin
and less spironolactone, betablockers and ACEIs in women than in men.
Conclusion: Women hospitalized for Heart Failure in Internal Medicine Depart-
ments have a different profile than men, and they are managed in a different
way in clinical practice, far from current guidelines and trials.
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P3639 Sleep apnoea in chronic stable heart failure:
prevalence in general cardiology practice

G. Morgan-Hughes, L. Coates, G. Haywood, P. Hughes. South West
Cardiothoracic Centre, Cardiology Department, Plymouth, United Kingdom

Background Estimates of the prevalence of sleep disordered breathing in pa-
tients with chronic stable heart failure vary widely (40-82%). Also these es-
timates come from selected cases in specialist units and may not be repre-
sentative. The mechanism for the overwhelming majority is central rather than
obstructive apnoea. The diagnosis of central sleep apnoea confers an adverse
prognosis, possibly because sleep disruption and hypoxia lead to an increase
in circulating catecholamines.
Method We aimed to measure the prevalence of apparently asymptomatic
sleep apnoea in patients with chronic stable heart failure in a general cardi-
ology practice. We performed overnight oximetry on 20 consecutive patients
with stable heart failure, admitted to hospital for a variety of clinical reasons.
All were NYHA Class II-III and had an EF<40%. Those with known abnormal
sleep patterns, BMI >30 or signs of pulmonary disease were excluded. Age
range was 35 - 74 yrs, male sex predominant (80%) and aetiology IHD (60%)
or idiopathic DCM (40%). All patients were taking ACE inhibitors, 80% diuret-
ics and 60% beta-blockers. We used a mean dip rate (desaturation > 4% from
baseline) of > 15/hr to diagnose sleep apnoea.
Results Mean EF was 23% (SD±8) and both mean FEV1 & FVC were >80%.
Overall 30% of patients had sleep apnoea, with a mean dip rate of 21.4 (SD±7)
dips/hr. Patients fell into two clearly separate groups. In those with apnoea the
dip rates ranged from 16 to 35/hr; in those without dip rates were uniformly be-
low 10 (mean 4.3 (SD±2.7))dips/hr. We did not identify any correlation between
Epworth (daytime sleepiness) scores (mean 10.6 (SD±2.7)) and sleep apnoea
in this relatively small patient group of whom 80% were NYHA Class Ill.
Conclusion In general cardiology practice sleep apnoea is prevalent in heart
failure patients, with no obvious evidence of sleep disordered breathing, and
the diagnosis is of prognostic relevance. Evidence is accumulating that treat-
ments for central sleep apnoea improve symptoms, cardiac function and result
in a reduction in circulating catecholamines. Identification of patients for formal
sleep studies using pulse oximetry is straightforward and should be considered
part of non-invasive assessment.

CARDIAC ASSIST DEVICES

P3640 Predictors of survival for patients treated with aortic
balloon counterpulsation (IABP)

P. Urban', J.T. Christenson 2 , J.J. Ferguson', M. Cohen 4 , R.J. Freedman Jrs,
M.F. Millers, D.L. Joseph 7 on behalf of the Benchmark investigators. 1 La Tour
Hospital, Cardiovascular Department, Meyrin-Geneva, Switzerland;
2 UniversityHospital, Geneva, Switzerland; 3 Texas Heart Institute, Texas
Medical Center, Houston TX, United States of America; 4 MCP Hahnemann
University, Cardiac Catheterization Laboratory, Philadelphia PA, United States
of America; 5 Freedman Memorial Cardiology Ass., Alexandria, United States
of America; 6M.F. Miller Statistical Services, Langhorne, United States of
America; 7Datascope Corp., Fairfield, United States of America

Patients treated with IABP represent a selected high risk subset. We used mul-
tivariate logistic regression to analyse the prospectively collected data in the
international Benchmark registry. The major predictors of in-hospital mortality
for 21102 patients treated with IABP in 243 institutions between 1997 and 2001
were assessed, and are listed in the table. 13801 patients underwent cardiac
surgery (mortality 18.9%), 5155 percutaneous coronary intervention (mortality
18.6%) and 2146 were treated medically (mortality 32.9%).

Odds ratio for major mortality predictors (95% CI)

surgery PCI Medical

age > 75 1.5 (1.4-1.7) 2.2 (1.8-2.6) 2.0 (1.6-2.6)
previous CABG 1.8 (1.6-2-6) 0.8 (0.6-1.0) 1.0 (0.7-1.3)
cardiogenic shock 2.8 (2.5-3.1) 2.7 (2.3-3.1) 2.6 (2.2-3.1)
periph vasc. disease 1.5 (1.3-1.7) 1.4 (1.1-1.8) 1.3 (0.9-1.8)
unstable angina 0.4 (0.4-0.5) 0.5 (0.3-0.6) 0.5 (0.4-0.6)
LVEF <30% 1.2 (1.0-1.3) 1.5 (1.2-1.9) 1.6 (1.2-2.2)
3 vessel disease 0.7 (0.6-0.8) 1.6 (1.4-1.9) 1.1 (0.9-1.4)
wean from bypass 1.6 (1.5-1.8) - -
preoperative IABP 0.5 (0,5-0.6) -
IABP later than 5 days after admission 1.6 (1.4-1.7) 1.3 (1.0-1.8) 1.7 (1.2-2.3)
non-US institution 1.2 ( 1.0-1.3) 1.6 (1.3-2.1) 1.9 (1.4-2.6)

The model had a concordance of 74.9%, 78.6%, and 74.3% respectively for
the three treatment categories.
Hospital mortality in patients treated with IABP was markedly higher when no
intervention was performed. Several baseline clinical characteristics, as well as
IABP timing relative to hospital admission and surgical intervention were iden-
tified as in-hospital mortality predictors. For some of these, there were major
differences according to the mode of therapy that was chosen.

P3641 Superior outcome of ambulatory care versus
hospitalization in patients on mechanical circulatory
support

T. Drews, M. Jurmann, Y. Weng, M. Pasic, C. Wendelmuth, R. Hetzer.
Deutsches Herzzentrum Berlin, Abt. fur Herz- and Thoraxchirurgie, Berlin,
Germany

Anticipating the increased necessity of long-term mechanical circulatory sup-
port (MCS), a policy to discharge patients home was introduced at our institu-
tion in 1996. This concept was followed for patients with intact psychological,
social and family situation after full peripheral organ restitution. The study com-
pares the results of these outpatients with MCS to those of a group of patients
remaining hospitalized for non-medical reasons.
We report our 10-year experience with 108 patients on MCS, who were sup-
ported for more than 3 months. Group A consisted of 38 patients (25 Novacor,
13 Berlin Heart), with assist implantation from 1996 to 2001. They had a mean
support time of 454 days (range 100-1074 days) and spent 326 days (range
20-769 days) at home. Group B consisted of 70 patients (24 Novacor, 46 Berlin
Heart), with assist implantation between 1991 and 2000. They had a mean
support time of 234 days (range 95-795 days) and were not discharged from
hospital for psychological, social and familial or non-medical reasons. Compli-
cations, hospital readmissions, causes of death including infections and throm-
boembolic and bleeding events were recorded.
In group A total mortality was 16% (6/38). Two patients died from cerebral em-
bolism, one from cerebral hemorrhage, two from systemic infection and one
from multiorgan failure.
Thirty-two patients (84%) required 95 readmissions to the hospital (cerebral
embolism (n=9), bleeding (n=1), wound infections (n=23), coagulation disorder
(n=13), for heart transplantation (n=5) and non-cardiac causes (n=44)). There
were no deaths related to device failure and only four patients had to be read-
mitted due to a minor MCS problem.
In Group B the mortality was higher at 43% (30/70; p=0.004 vs. Group A). This
was largely attributed to the higher rate of infections (n=14; p=0.04 vs. Group
A). Other causes of death were cerebral embolism (n=5), cerebral hemorrhage
(n=7), and multiorgan failure (n=4).
In our experience ambulatory care of MCS patients proved advantageous in
terms of mortality and incidence of infections. Ambulatory care has proven to
be a safe therapeutic concept ensuring increased mobility and quality of life for
patients on MCS and a reduction of the cost of treatment.

P3642 First use of the OrgisTM Medical CancionTM Cardiac
Recovery System (CRS) for heart falure therapy

A. Wasler 1 , B. Radovancevic 2 , M. Tripolt 1 , F. Fruhwald 3 , M. Schweiger t ,

W. Klein 3 , K.H. Tscheliessnigg 1 . t University of Graz - LKH, Div.of
Transplantation, Graz, Austria; 2 Texas Heart Institute, Houston, United States
of America; 3 University of Graz, Dep. of Cardiology, Graz, Austria

A new concept of mechanical unloading the heart has been invented to effec-
tively decrease LVEDP, LVEDD, PCWP. A pilot clinical trial has been initiated in
Austria. We report from the first clinical use of the Orgis<r Medical CancionTM
CRS
Methods: The CRS is connected to circulation via a graft cannula anasto-
mosed to the left axillary artery and a percutaneous cannula placed into the
left common femoral artery. Using a centrifugal pump, flow is initiated from the
femoral to the axillary artery.
Results: A sixty-four year-old patient with chronic congestive heart failure, re-
nal insufficiency, awaiting heart transplantation was admitted due to worsening
symptoms. He was placed on dobutamine 16 R/kg/min without obvious signs
of improvement. Cardiac catheterization showed PCWP of 28 mmHg, CI 1.5
I/min/m2 . He had signs of worsening renal function with a BUN of 50 and a
creatinine of 1.9 mg/dL. CRS was implanted and the patient was supported for
3 days. The system was electively explanted. There was a dramatic decrease
in PCWP, LVDD and creatinine, as well as an increase in Cl and EF, with main-
taining low flows of 1.3-1.9 I/min.

baseline	 8h	 24h 72h 24h post expl. 35 days post explant

PCWP mmHg 28 22 10 9 7 7
Cl L/min/m2 1,5 3,2 2 2,7 2,4 1,83
ABPm mmHg 65 69 66 67 62 67
BUN mg/dl 50 - 29 30 48 47
Cr mg/dl 1,9 - 1,1 1,1 1,1 0,9
EF % 25 35 n/a n/a Na 30
LVEDD cm 6,78 6,16 n/a n/a n/a 6,6

Conclusion: In this first patient the Orqis> Medical CancionvM CRS seems to
be an effective system to quickly improve hemodynamics. Due to it's advan-
tages such as easy and fast application of mechanical circulatory support this
system may become an excellent short-term alternative for high-dose inotrop
therapy. Additionally, it's application may delay applications of more invasive
forms of mechanical circulatory support.
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P3643 Ventricular tachyarrhythmias in patients with 	 P3645 S100A1: a marker for successful transformation of
ventricular assist devices as prognostic indicator for 	 circulatory assist skeletal muscle ventricles (SMV's)
survival 	 for the failing heart

B.K. Kantharia', F. Padder 2 , F. Samuels', T. Padder 2 , S. Kutalek 2 ,

E. Holmes 3 , J. Entwistle 3 , L. Samuels'. 'Division ofCardla
Electrophysiology, Department of Cardiology, Philadelphia, United States of
America; 2MCP Hahnemann University, Cardiology, Philadelphia, PA, United
States of America; 3MC P- Hahnemann University Hospital, Division of
Cardiac Surgery, Philadelphia, United States of America

Background: Ventricular tachyarrhythmias (VT) are associated with ventric-
ular assist devices (VAD). The presence of VT has important implications in
management and prognosis. This report is aimed to describe the association
between VT and VADs and clinical outcome.
Methods: A study comprising of review of records of patients (pts) with VADs,
for the presence of VT, indication for VAD support, and outcome was performed.
Three commercially available VADs: Novacor (Worldheart, Inc., Ottawa, On-
tario), Heartmate (Thoratec Corp., Pleasonton, CA), and BVS 5000 (Abiomed,
Inc., Danvers, MA) were used. The indication for Novacor and Heartmate in-
sertion was a bridge to transplantation in pts with chronic heart failure and that
for BVS 5000 insertion was acute refractory cardiogenic shock. The pts with
Novacor and Heartmate devices were included in Group A and those with BVS
devices in Group B.
Results: A total of 98 pts underwent VAD insertion between 1993 and 2001.
Group A (n = 43), included 27 pts with Novacor, and 16 pts with Heartmate
VAD5 and Group B included 55 pts with BVS VADs. In this cohort, 88 (90%)
pts had VT, 66 (75%) with non-sustained VT and 22 (25%) with sustained VT.
In Group A, preexisting VT was present in 22 (51%) pts, all treated with anti-
arrhythmics and/or ICDs, and 10 pts developed VT following LVAD insertion,
requiring anti-arrhythmics in all and ICD implantation in 3 pts. In Group B, 44
pts (80%) had VT, all requiring anti-arrhythmics and none received ICD. Of the
22 pts with sustained VT, 15 pts (68%) (5 in Group A and 10 in Group B), re-
quired insertion of a right ventricular assist device (RVAD). None of these pts
survived. Eighty percent of pts in Group A compared to only 40% in Group B
were discharged home following either native cardiac recovery or transplanta-
tion.
Conclusions: (1) VT is present in the majority of patients who require LVAD
implantation. (2) Following LVAD implantation, the presence of sustained VT
needing RVAD support is associated with a poor prognosis. (3) Prognosis of
patients with acute refractory cardiogenic shock is very poor despite LVAD sup-
port.

P3644 Clenbuterol structural, functional and molecular
changes in a large animal model: relevance to usage
of left ventricular assist devices

J.K.F. Hon', P. Steendijk 2 , P. Morrison 1 , N. Latif 3 , M. Koban', M. Kemp°,
E. Birks 3 , M.H. Yacoub' . 'National Heart and Lung Institute, Cardiothoracic
Surgery, London, United Kingdom; 'Leiden University Medical Centre, Leiden,
Netherlands; 3Harefield Hospital, Cardiothoracic Surgery Dept., Hare field,
United Kingdom; 4 Royal Brompton Hospital, Chemical Pathology, London,
United Kingdom

Background: - Chronic hemodynamic off-loading with left ventricular assist
devices (LVAD) is associated with regression of pathological hypertrophy. We
have previously shown that clenbuterol (Clen), a beta2-adrenoceptor agonist
stimulates 'physiological' myocardial hypertrophy in rodents and are exploring
its potential as a novel strategy to maximize the efficacy of LVAD as a bridge
to recovery. This study aims at evaluating the functional, morphological and
molecular features of Glen induced myocardial growth in a large animal model.
Methods: - 14 sheep were randomly assigned to treatment with either saline
(n=7) or Glen (n=7) for 6 weeks. Right ventricular (RV) pressure-volume loops
were obtained before and after treatment, using micromanometer-conductance
catheters. RV tissues were harvested at final assessment for: 1) Morphomet-
ric analysis of fibrous tissue. 2) Quantification of sarcoplasmic reticulum Cat*
ATPase 2A (SERCA 2A), phospholamban (PLB), sodium/calcium exchanger
(NCX) and apoptotic markers by Western Blot. 3) MMP-2 and -9 activities
by gelatin zymography. Serum samples were collected at final assessment
for measurement of matrix metalloproteinase-1 (MMP-1), tissue inhibitor of
metalloproteinases-1 (TIMP-1) and MMP-1/TIMP-1 complex.
Results: - RV wall thickness and heart weight were significantly greater in the
Glen treated animals. Systolic function was higher in the Glen treated animals
associated with a reduction in fibrous tissue in the myocardium. However, there
was no significant difference in the myocardial protein expression of SERCA
2A, PLB, NCX, Bcl-2 family of proteins and caspases 3, 8 and 9. The MMP-2
and -9 activities and serum levels of free MMP-1 and TIMP-1 were also not
different between the two groups.
Conclusion: - Clen produces 'physiological' cardiac growth. This supports its
usage to maximize the efficacy of LVAD as a bridge to recovery.

P. Most, N.W. Guldner 2 , P. Ehlermann', P. Klapproth 2 , H.H. Sievers',
H.A. Katus' , A. Remppis 1 . 1 University of Luebeck, Internal Medicine II,
Luebeck; 2Clinic for Cardiac Surgery, University of Lubeck, Lubeck, Germany

Background: Biomechanical circulatory assist devices like autologous skele-
tal muscle ventricles (SMV's) have been considered as an attractive alternative
treatment of chronic heart failure. Despite the profound loss of mechanical per-
formance that occurs after exlusive electrical conditioning, recent advances in
adaptation of SMV's to hemodynamic load by systemic pharmacological and
dynamic-training interventions dramatically enhanced their mechanical perfor-
mance (Biomechanical Hearts (2001), Guldner et al., Circulation 104). As Cat*
cycling governs contraction we sought to explorate the molecular alterations
underlying succssesful skeletal muscle transformation in SMV's by investigat-
ing the putative shift in the expression pattern of proteins that are involved in
intracellular Cat handling and contraction.
Methods/Results: In adult goats, SMV's were constructed as biomechanical
hearts (BMH) from latissimus dorsi (M.lat.dorsi.) to pump volume against sys-
temic load in intact circulation. Dynamic adaptation of SMV's was supported
by combined dynamic training under electrical stimulation and systemic clen-
buterol administration (50 µg/tl). Samples of M. lat. dorsi from six goats were
taken both prior to SMV construction (day 0) and at termination of experiments
while samples from the contralateral M.lat.dorsi served as temporal controls.
Western-Blot experiments from homogenates were carried out to investigate
the expression levels of S100A1, SERCA2, SERCA1, PLB, cardiac and skele-
tal muscle actin. The most prominent shift in protein expression from day 0 to
SMV and contralateral control at termination was found for the non-fatigue mus-
cle specific Ca* binding protein S100A1 (+29.5±7.1-fold, P<0.01, n=6) beside
upregulation of SERCA2a (+5.2±1.3-fold, P<0.01, n=6), PLB (+2.7±0.9-fold,
P<0.03, n=6) and cardiac-actin. In contrast, SERCA1 (-8.5±2.4-fold, P<0.05,
n=6)and skeletal muscle actin was found to be significantly downregulated in
SMV's compared to control.
Conclusion: Our results suggest that advanced dynamic and pharmacological
training of fast skeletal muscle (Typ II) to BMH is based on the transdifferenti-
ation into non-fatigue skeletal muscle (Typ I) as indicated by the shift in Cat*
sensing and Cat* cycling proteins. Among these alterations most prominent
changes occurred in S100A1 protein expression that might be therefore con-
sidered as an interesting marker for successful BMH generation.

P3646 Third generation of mechanical cardiac assist
systems as long-term supporting devices for patients
with heart failure

J. Mueller', Y. Wang', P. Nuesser 2 , P. Goettel 2 , A. Arndt 2 , A. Kilic 2 ,

H. Buchholz 2 , R. Hetzer' . 'Deutsches Herzentrum Berlin, Cardiac Surgery
Dept., Berlin, Germany; 2Berlin Heart AG, Berlin, Germany

Although there has been progress in the technique of pulsatile implantable ven-
tricular cardiac assist devices (VAD) within the last 15 years they are still bulky
(> 600 ml) and heavy (> 600 g) and therefore carry an inherent risk for compli-
cations. Pulsatile axial flow pumps of the latest generation are small (< 100 ml)
and light (< 200 g). In an industrial joint venture an axial flow pump (INCOR)
for long-term application (years) was developed. Due to magnetic levitation of
the spinning rotor this device has no mechanical friction and therefore no wear
at all (1), changes of the rotational speed of the rotor within one cardiac cycle
create a pulsatility that is comparable to the physiological pulsating flow of the
native heart (2), and the flow of the pump automatically adapts to the patient's
need (3).
The VAD was evaluated in 14 calves to test hemolysis and thrombogenicity in
short- and long-term observation. Five of the animals died within 12 hours after
placement due to persistent ductus Botalli which was not anticipated and there-
fore overlooked in the first animals. One animal died due to slip-off of the outflow
cannula which was only insufficiently connected to the pump. Six animals were
euthanized after 40 days of support due to the requirements of the European
approval authorities. One animal was euthanized after 150 days of support and
one is still on the device (> 200 days). Clinically, no signs which could have
been related to thromboembolic events were observed. Mean flow and power
consumption were constant over the whole observation period. Plasma free
hemoglobin was slightly elevated for a period of 1 week after operation, as
was LDH. Both parameters normalized thereafter and remained constant. Fib-
rin degradation products did not show any increase. Creatinine and urea were
normal at the time of placement and remained in the normal range. At explanta-
tion no thrombus deposit inside the cannulas or the pump was found. However,
at the inflow site of one pump some fibrin deposits were seen which were re-
lated to poor polishing of the titanium surface. Additionally, in one of the calves'
kidneys signs of a thromboembolic event could be seen. No further biological
abnormalities could be detected during this pre-clinical trial. With regard to the
pump, no pump stop or malfunction of the pump could be observed. The overall
test results of this axial-flow blood pump are very encouraging. They have to
be confirmed in a clinical trial which will start in March 2002.
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P3647 Comparison of IABP and the new Jomed Reitan
catheter pump in acute mitral regurgitation

A.L.A.J. Dekker', K.D. Reesinkl, F.H. van der Veen t, G.V.A. van Ommen 2 ,

G.G. Geskes 1 , A.C.M. Soemers 1 , J.G. Maessen 1 . ' Academic Hospital
Maastricht, Dept. of Cardiothoracic Surgery, Maastricht, Netherlands;
2Academic Hospital Maastricht, Dept. of Cardiology, Maastricht, Netherlands

Background The Jomed Reitan Catheter Pump (RCP) is a new, minimal inva-
sive, propeller based intra aortic device, designed to reduce left ventricular af-
terload. In this study the RCP was tested, placed in the high descending aorta,
and compared to IABP in an acute mitral regurgitation (MR) animal model.
Methods In nine calves acute MR was created by placing a steel wire cage
in the mitral valve. The RCP was tested at 2000 to 14000 rpm and compared
to 1:1 IABP support. Cardiac output, coronary blood flow, carotid artery flow,
ascending and abdominal aortic pressure, left atrial pressure and LV pressure-
volume loops were recorded.
Results The RCP caused a large reduction in afterload (-28%, p<.001) at
14000 rpm. In the mean time, preload decreased (-20%, p<.001) and car-
diac output remained the same. PV-loops shifted leftward and reduced in size,
suggesting acute LV remodeling and a reduction in stroke work. The RCP re-
distributed blood from the upper to the lower body as seen by a reduction in
carotid artery flow (-28%, p=.002) and an increase in mean abdominal aor-
tic pressure (+32%, p<.001) (see Figure). The IABP increased cardiac output
(+30%, p=.005), carotid flow and aortic pressure (see figure).

Mean perc. change in hemodynamics.

Conclusions The RCP is a very powerful afterload reducing device. In this
acute MR animal model, it favored blood flow distally from the device and re-
modeled the left ventricle, but left out positive effects on cardiac output. Further
research activities are planned to test the RCP in other aortic positions and
types of heart failure, such as ischemic failure.

P3648 First prolonged use of the Thoratec heart mate II left
ventricular assist device as a bridge to recovery

M.H. Yacoub t , E. Birks 1, P.D. Tansley 1 , C.T. Bowles', N.R. Banner 2 ,
A. Khaghani t , A.G. Mitchell 2 . 1 Harefield Hospital, Cardiothoracic Surgery
Dept., Hare field, United Kingdom; 2Royal Brompton and Harefield Hospital,
Department of Cardiology, London, United Kingdom

The Heart mate II is an impeller pump capable of providing full circulatory sup-
port and virtually complete unloading of the left ventricle (LV) with flows of up
to 10 Umin, making it possibly an ideal tool for bridge to recovery. However, to
date, experience with prolonged use of the device, its effect on the heart and
target organs, effect of lack of pulsatility and the type of antithrombotic therapy
has been unknown. We describe our experience with the use of the device in a
41 year old man with a 4 month history of rapidly deteriorating heart failure due
to idiopathic dilated cardiomyopathy. At the time of implantation the patient had
a cardiac index of 1.7 Umin/m2 , PCWP of 33mmHg, with deteriorating renal
and hepatic function. The device was placed behind the left costal margin with-
out opening the peritoneum. The patient was weaned off CP bypass without
difficulty. In the post-operative period the device maintained an output of 4-7L
with the mean RPMs varying from 9-11000. Arterial pressure was 70mmHg
with a flat trace. Kidney function improved immediately. Antiplatelet and an-
tithrombotic therapy, which included aspirin and low molecular weight heparin,
were started on the 2nd day, long term Warfarin was not used. There were
no thromboembolic complications during the 160 days on the device. Initially,
the pump was run in the automatic mode, which produced flows in excess of
7L and was occasionally associated with collapse of the left ventricle and mul-
tiple ventricular ectopics and runs of ventricular tachycardia. This responded
to running the pump in the fixed mode. The patient was treated by additional
pharmacologic therapy to induce reverse remodelling, followed by physiologic
hypertrophy as part of the Harefield recovery protocol. The criteria for explan-
tation were met significantly earlier than in patients receiving the Heart Mate I
device. Following explantation, the patient made a smooth recovery and is be-
ing followed up, with evidence of maintained LV recovery to date. It is concluded
that the Heart Mate II is a promising clinical tool, particularly for recovery.

THERAPEUTIC INTERVENTIONS FOR HEART FAILURE

P3649 Possible role of nitric oxide (NO) in preserving
pulmonary diffusion capacity for carbon oxide (DLco)
in heart failure (HF) patients

D. Andreini, M. Bussotti, A. Magini, A. Moraschi, P.G. Agostoni. Centro
Cardiologico Monzino, FPCR, MILANO, Italy

Diffusion capacity of alveolar-capillary membrane (clinically expressed as dif-
fusion for carbon monoxide) is impaired in HF patients. During exercise, DLCO
can improve, through an increase of capillary volume (Vc), that is blood volume
participating to lung gases exchange. Previous observations show that also
membrane diffusion (Dm), the other subcomponent of DLCO, can increase dur-
ing effort. We hypothesized involvement of NO in vasodilatation of pulmonary
capillaries (determining increase of Vc), but also in increasing permeability of
alveolar-capillary membrane to gases (determining increase of Dm).
For this aim, we evaluated 20 patients affected by heart failure (19 males; age:
62.7 ± 9.2 years; ejection fraction: 33.8 ± 8.3%; NYHA class: 1.7 ± 0.7; Min-
nesota score: 27.5 ± 20.4), in stable clinical conditions. They underwent to
respiratory function tests, maximal cardiopulmonary test and measurement, at
rest and during submaximal constant workload exercise, of DLCO and exhaled
NO. These results were compared with data of 10 normal subjects (10 males,
age: 61.8 f 6.7; Minnesota score: 5.6 ± 6.0). In HF patients DLCO (impaired
at rest, 74.9 ± 17.6% of predicted value) significantly increases during effort,
as Vc does. Baseline value of Vc and its increase during effort correlate with
exercise induced increase of DLCO. NO values, both at rest and during effort,
do not correlate with DLCO and its subcomponents changes, nor with peak
V02.
However a correlation (r = 0.379; p = 0.003) was found between NO and DLCO,
when all values (controls and patients at rest and during effort) were consid-
ered. A similar correlation was also found between NO and DM values (r =
0.375; p = 0.004).

HF Patients 	 HF patients 	 Controls 	 Controls
Rest 	 Exercise 	 Rest	 Exercise

DLCO 	 20.0±4.4 	 21.9 ± 4.9* 	 26.1±4.4 	 27.6±4.3`
Vc 	 92.0 ± 41.3 	 109.6 ± 41 . 0* 	 104.7126.6 	 113.0 ± 19.5
DM 	 31.5±11.1 	 31.2 ± 9.1 	 39.9±6.9 	 41.7 ± 10.0
NO	 10.9 ± 5.5 	 10.4 ± 4.8 	 15.7 ± 5.6 	 13.3 ± 4 . 6*

*=p<0.05

These data can support the hypothesis of an active role of NO in preserving
DLCO and its physiological increase during effort.
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P3650 Serum magnesium concentration tends to increase
slightly in response to dosages of the loop diuretic
torasemide that are used in heart failure

A.J. Reyes', W.P. Leary', R.D. Espinas 3 . 'Institute of Cardiovascular Theory,
Montevideo, Uruguay; 2 University College, Dept. of Pharmacology and
Therapeutics, Cork, Ireland; 3 lnstitute of Cardiovascular Theory, Montevideo,
Uruguay

Background: In the nephron, most filtered magnesium (Mg) is reabsorbed in
the proximal tubule (PT) and in the loop of Henle (LH). Loop diuretics block
reabsorptions in the LH and, with the exception of torasemide (T), also interfere
with reabsorptions in the PT. Furosemide (Fur) increases magnesiuresis and
usually reduces serum Mg concentration (SMg) in patients with heart failure
(HF) and unimpaired renal function. The objective of this study was to evaluate
formally the response of SMg to T.
Methods: Sixteen healthy subjects (age range: 19-26) in a metabolic unit took
oral doses of placebo (Pla) and of T 2.5, 5 and 10 mg, at 08.00 hours once daily
(od), during four separate single-treatment periods of 7 days each. The design
was crossover, individually randomised and double-blind. Data are presented
as mean ± SD.
Results: Just before and 1.5, 6 and 24 h after administration of Pla on day
1, SMg was 0.78 ± 0.04, 0.78 ± 0.05, 0.79 ± 0.04 and 0.80 ± 0.05 mmol/L;
corresponding day-7 values, which did not differ from day-1 values (paired t
test), were 0.77 ± 0.05, 0.78 ± 0.05, 0.79 ± 0.06 and 0.79 ± 0.06 mmol/L.
Just before and 1.5, 6 and 24 h after dosing with 2.5 mg T on day 1, SMg
was 0.77 ± 0.04, 0.78 ± 0.05, 0.79 ± 0.05 and 0.79 ± 0.04 mmol/L, and it
was 0.80 ± 0.05, 0.78 ± 0.04, 0.79 ± 0.06 and 0.79 ± 0.04 mmol/L on day
7; corresponding day-7 and day-1 mean values did not differ. SMg was 0.78 ±
0.04, 0.77 ± 0.04, 0.75 ± 0.04 and 0.81 ± 0.05 mmol/L just before and 1.5,
6 and 24 h after dosing with 5 mg Ton day 1; on day 7 it was 0.80 ± 0.03 (p
< 0.05 vs. day 1), 0.77 ± 0.05, 0.80 ± 0.06 (p < 0.01 vs. day 1) and 0.82 ±
0.06 mmol/L. Just before and 1.5, 6 and 24 h after dosing with 10 mg Ton day
1, SMg was 0.78 ± 0.06, 0.77 ± 0.06, 0.76 ± 0.05 and 0.81 ± 0.04 mmol/L;
corresponding day-7 values were 0.82 ± 0.06 (p < 0.01 vs. day 1), 0.78 ± 0.05,
0.80 ± 0.05 (p < 0.01 vs. day 1) and 0.82 ± 0.05 mmol/L. At 08.00 hours on
day 7, SMg was higher during treatment with T 10 mg than with Pla (ANOVA
for repeated measures: p < 0.01; Dunnett's test: p < 0.01).
Conclusions: The small rises in SMg in response to T 5 and 10 mg od are con-
sistent with a previous finding in patients with HF In a similar study in healthy
subjects, SMg fell after one week of treatment with 40 mg Fur od. All loop di-
uretics tend to elevate calciuresis and thus raise parathyroid hormone (PTH),
which increases SMg. This rise in PTH could explain the small increase in SMg
caused by T, given that T blocks Mg reabsorption in the LH but not in the PT.
These results may well be of therapeutic importance.

P3651 Effects of the ai-adrenoceptor antagonist doxazosin
on the cardiac index in patients with chronic
congestive heart failure

A. G. Kieback' , O. Rodiger' , H. Jaenecke 1 , A. Grohmann 1 , G. Baumann',
K.-D. Wernecke 2 , S.B. Felix 3 . 'Charite, Humboldt-Universitst Berlin, Klin/k for
Innere Medizin, Berlin, Germany; 21nstitut fur medizinische Biometrie, Charite,
Humboldt-Universitat Berlin, Berlin, Germany; 3Ernst-Moritz-Arndt-Univers.
Greifswald, Klinik fur Innere Medizin, Greifswald, Germany

Background Nonselective alpha-adrenoceptor antagonists have not demon-
strated significant beneficial effects in chronic heart failure. We examined the
effects of the selective alphas-adrenoceptor antagonist doxazosin on the car-
diac index in patients with chronic congestive heart failure.
Methods Our double-blind, randomized trial was conducted on 30 patients with
chronic congestive heart failure (NYHA III-IV), with cardiac index < 2.5 I/min x
m2 , and/or with pulmonary capillary wedge pressure > 16 mmHg. We treated
15 patients with doxazosin and 15 with placebos, adjuvant to standard oral
therapy, which included a minimum of an ACE inhibitor and a diuretic. Hemo-
dynamic measurements were performed on days 1 and 2, and after 12 weeks
on study medication. On day 1, patients were treated with 4 mg doxazosin ver-
sus placebo. On day 2 and the following 12 weeks, the patients were treated
with 4 mg or 8 mg doxazosin/day (the latter, if 4 mg/day did not induce sig-
nificant hemodynamic changes) versus placebo. Statistical analysis was per-
formed using non-parametric rank variance analysis for longitudinal data. Dif-
ferences between independent and dependent groups were determined by the
Mann-Whitney U-test and the Wilcoxon test, respectively. Dichotomous vari-
ables were analyzed by the exact chi-square test.
Results Six patients were treated with 4 mg doxazosin/day, 9 patients with 8
mg doxazosin/day, and 15 with placebo. Baseline values for the cardiac index
failed to disclose significant differences between patient groups and between
the days of study. The maximum value for the cardiac index was 3.5 I/min x m 2

in the 4 mg doxazosin group, 2.6 I/min x m 2 in the 8 mg doxazosin group, and
2.6 I/min x m2 in the placebo group. The increase in cardiac index compared
to baseline was significantly higher in the 4 mg doxazosin group than in the
placebo group (p = 0.046). Between the 8 mg doxazosin group and the placebo
patients there was no significant difference (p = 0.695).

Conclusion Oral application of doxazosin supplementary to previous medica-
tion resulted in significant increase in cardiac index only in a minority of pa-
tients. Sixty percent of those receiving doxazosin were non-responders.

P3652 C-reactive protein predicts improved systolic
performance in patients with idiopathic dilated
cardiomyopathy treated with pentoxifylline

K. Sliwa', A. Woodiwiss 2 , F. Zhanje 3 , R. Motara 3 , C. Libhaber 3 , G. Norton 2

D. Skudicky 3 , P. Sareli 3 . 'Baragwanth Hospital, Cardiology, Johannesburg,
South Africa; 'University of the Witwatersrand, Physiology Dept.,
Johannesburg, South Africa; 3Baragwanath Hospital, Cardiology Dept.,
Johannesburg, South Africa

Background: The acute phase protein C-reactive protein (CRP) was found
to be elevated in acute cardiac decompensation and is associated with ad-
verse prognosis in patients with idiopathic dilated cardiomyopathy (IDC). It is
not known whether elevation of this inflammatory mediator at baseline can pre-
dict the response to Pentoxifylline (PTX; a drug known to modulate cytokines
as TNF-alpha, IL-6, IL-10 and Fas/Apo-1).
Methods: In the present study, we combined the results of two prospective,
randomised, double blind placebo-controlled trials in patients with IDC. In the
1st study, patients in the placebo arm were treated with diuretics, digoxin and
ACE-inhibitors, and in the 2nd study carvedilol was added to this placebo ther-
apy. The treatment arm in both studies received PTX 400 mg TDS in addition to
the respective placebo therapy. Patients were treated for 6 months. Cardiac di-
mensions and function was determined by echocardiography and from radionu-
clide studies. TNF-alpha plasma concentrations were determined at baseline
and after treatment. CRP was measured at baseline.
Results: There were no differences in baseline characteristics between the
45 patients in the treatment group and the 43 patients in the placebo arm.
Thirteen patients died (9 in the placebo group, p=0.058 between groups). The
PTX treated patients had a significant increase in ejection fraction (22.2±9% to
33.1±15%, p<0.0001) and a significant decline in the TNF-alpha plasma levels
(7.5±5.6 pg/ml to 2.1±1.5 pg/ml) wheras no significant changes occurred in the
placebo group.
Fifteen of the PTX treated patients improved their ejection fraction by more
than 10 absolute units. These patients had a significantly higher CRP at base-
line (14.2±6.2 mg/I) compared to the patients that did not improve on PTX
(n=26; 7.2±4.5 mg/I;p<0.0004). There was a significant association between
CRP>10 mg/I and TNF-alpha >5 pg/ml (p<0.0005).
Multiregression analysis showed that CRP >10 mg/I is an independent predic-
tor of the ejection fraction after 6 months of therapy with PTX (r=0.30;p=0.039).
Conclusion: In patients with IDC, baseline levels of CRP may identify a group
of patients with a better response to treatment with pentoxifylline.

P3653 Short-term haemodynamic effects of levosimendan
versus prostaglandin El in refractory,
decompensated chronic heart failure patients

R. Berger, M. Huelsmann, A. Bojic, R. Pacher. University of Vienna, General
Hospital, Dpt of Cardiology, Vienna, Austria

Background: We compared the hemodynamic effect of 24 hours infusion of the
balanced vasodilator prostaglandin E1 (PGE1) with the inodilator levosimendan
in refractory, decompensated chr6nic heart failure patients.
Methods: 17 patients (LVEF <25%) in NYHA class IV despite optimized
therapy with high dose RAAS antagonists (100%), beta-blockade (82%) and
furosemide (mean dose 74±49 mg/day) were randomized to low dose 24 hours
PGE1 -infusion (low dose: 2,5 ng/kg/min.; n=8) or levosimendan (10 minutes bo-
lus: 12 µg/kg/min. followed by 0,1 vg/kg/min.; n=9). Hemodynamic evaluation
with right heart catheterization was performed at baseline and after 24 hours.
Results: At baseline, mean values of heart rate (69±13/min.), RR mean
(73±14 mmHg), CVD (10±6 mmHg), PAP mean (35±9 mmHg), PCWP
(24±6 mmHg), Cl (1,7±0,2 I/min.m 2 ), SVR (1527±406 dyn.sec/cm5) and PVR
(267±131 dyn.sec/cm5) were comparable in both groups. After 24 hours, pa-
tients with levosimendan showed a significant decrease of PAP mean (from
37±9 to 32±6; p=0.03) and PCWP (from 25±6 to 21±6; p=0.05) and a signif-
icant increase of Cl (from 1,7±0,3 to 2,2±0,6; p=0.0005) resulting in a signifi-
cant decrease of SVR (from 1374±354 to 1071±287; p=0.03). Patients treated
with PGE1 showed a significant decrease of PAP mean (from 33±9 to 30±8;
p=0.03) and PCWP (from 22±5 to 18±4; p=0.02).
Conclusion: 24 hours infusion with both drugs resulted in a comparable, sig-
nificant decrease of PAP mean and PCWP. Only levosimendan significantly
increases CI resulting in a significant decrease of SVR.
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P3654 Short-term effects of levosimendan versus
prostaglandin El on haemodynamics and BNP
plasma levels in patients with chronic heart failure

R. Berger', M. Huelsmann 1 , A. Bojic 2 , R. Pacher 1 . ' University of Vienna,
General Hospital, Dpt of Cardiology, Vienna, Austria; 'Ludwig Boltzmann
Institute, Cardiovascular Research, Vienna, Austria

Background: The balanced vasodilator prostaglandin El (PGE1) as well as
the calcium sensitizer levosimendan are used for treatment of patients with
refractory, decompensated chronic heart failure. We compared the effects of
a 24 hours infusion with levosimendan and PGE1 on hemodynamics and
BNP plasma levels in these patients. Methods: 24 patients (LVEF<25%) in
NYHA class IV despite optimised therapy with RAAS antagonists (100%), beta-
blockers (83%) and furosemide (72 ± 50 mg/day) were randomised to a 24
hours infusion with levosimendan (10 minutes bolus with 12 µg/kg/min fol-
lowed by 0.1 µg/kg/min) or with low-dose (2.5 ng/kg/min) PGE1. Evaluation
of hemodynamics with right heart catheterisation and of BNP plasma levels
were performed at baseline and after 24 and 48 hours. Results: At baseline,
mean values of heart rate (68±12/min), RRmean (73±12 mmHg), CVP (10±6
mmHg), PAPmean (36±9 mmHg), PCP (23±5 mmHg), Cl (1.8±0.31/min m 2 ),
SVR (1458±384 dyn sec/cm5 ), PVR (285±140 dyn sec/cm 5 ) and BNP lev-
els (740±612 pg/mI) were comparable between groups. After 24 hours, pa-
tients with levosimendan (n=14) showed a significant decrease of RRmean
(from 70±7 to 66±9; p=0.04), PAPmean (from 37±9 to 33±7; p=0.003) and
PCP (from 24±5 to 20±5; p=0.008) and a significant increase of Cl (from
1.8±0.4 to 2.2±0.6; p=0.004) resulting in a significant decrease of SVR (from
1364±331 to 1076±269; p=0.01). BNP levels decreased from 833±739 to
569±469 (p=0.01). Patients treated with PGE1 (n=10) showed a significant de-
crease of CVP (from 8±4 to 6±3; p=0.02), PAPmean (34±8 to 30±7; p=0.02)
and PCP (from 22±4 to 18±4; p=0.003). Conclusion: 24 hours infusion with
both drugs resulted in a comparable, significant decrease of PAPmean and
PCP. Only levosimendan significantly increased Cl (resulting in a significant
decrease of SVR) and significantly decreased BNP plasma levels.

P3655 The impact of intermittent intravenous dobutamine
therapy on endothelial function in patients with
severe chronic heart failure

M. Shechter, M.S. Feinberg, S. Matetzky, D. Freimark. Sheba Medical Center,
The Heart Institute, Tel Hashomer, Israel

Background: Intermittent intravenous (i.v.) dobutamine therapy is used to
treat decompensated end-stage heart failure patients. However, its use has
not been adequately documented in controlled trials and its prognostic effects
are not well delineated. Chronic heart failure (CHF) is associated with abnor-
mal endothelium-dependent vasodilation. The impact of short-term i.v. dobu-
tamine on flow-mediated dilation (FMD) has not yet been assessed. Methods:
We prospectively assessed intermittent i.v. dobutamine therapy (up to dose 5
mcg/kg/min), endothelium-dependent brachial artery FMD and endothelium-
independent nitroglycerin-mediated vasodilation (NTG) using high resolution
(16 MHz) ultrasound in 15 consecutive severe CHF male patients (New York
Heart association class III-IV) (mean age 57±11 years, mean left ventricu-
lar ejection fraction 22±8%), at baseline and after 3-4 months. Cardiac index
(Cl), stroke index (SI), and systemic vascular resistance (SVR) were assessed
non-invasively by bio-impedance technique, prior to and post i.v. dobutamine
therapy. Results: (see table). All patients had ischemic cardiomyopathy. 61%
of severe CHF patients received aspirin, long-acting nitrates, and beta block-
ers, 83% angiotensine converting-enzyme inhibitors, 5% calcium blockers, 56%
spirinolactone, 44% statins, digoxin, and coumadin, and 33% multivitamins.

%FMD 	 %NTG 	 SVR (dyne sec/cmz)	 Cl (I/min/m2 )	 SI (ml/m2 )

Baseline 	 1.1±5.3 	 7.5±8.8 	 2172±1133 	 1.9±0.6	 27.2±12.4
Post therapy 	 7.7±4.6	 7.6±5.5 	 1797±926	 2.4±0.6 	 33.5±11.7
p-value 0.001 0.979 0.05 0.016 0.024

Values are expressed as mean±SD; %FMD, %NTG=%change from baseline in brachial artery
diameter caused by FMD and NTG, respectively.

Conclusion: Severe CHF patients suffer from impaired endothelium-depen-
dent and -independent vasodilation, suggesting the presence of both endothe-
lial and smooth muscle dysfunction. Short-term intermittent i.v. dobutamine
therapy, however, can significantly improve vascular endothelial function, per-
haps demonstrating an additional mechanism whereby SVR, Cl and SI are
improved in severe CHF patients treated by i.v. dobutamine.

Abstract P3657 - Table: Drug therapy and 12 mth survival

P3656 Gradual reactivation over time of vascular tissue
angiotensin Ito angiotensin II conversion despite
angiotensin-converting enzyme inhibition therapy in
chronic heart failure

C A J. Farquharson, A.D. Struthers. Department of Clinical Pharmacology,
Dundee, United Kingdom

Background: Plasma angiotensin II does not remain fully suppressed during
chronic ACEI therapy in chronic heart failure (CHF). However, evidence sug-
gests that the plasma renin angiotensin system (RAS) might be dissociated
from the vascular tissue RAS. We therefore set out to characterise for the first
time in vivo in man the time course of vascular RAS reactivation during chronic
ACEI therapy.
Methods: Vascular Al/All conversion was studied in CHF patients taking
chronic lisinopril therapy. In a cross sectional study, 37 patients with NYHA
Class I-III CHF were studied to see whether there were differences in vascular
Al/All conversion according to NYHA Class. A second longitudinal study fol-
lowed 28 patients with NYHA I-II CHF serially over 18 months to see whether
vascular ACE inhibition was progressively lost with time despite ACEI therapy.
A third study took patients with the least vascular ACE inhibition observed in
the first study to see whether increasing the dose of lisinopril in a double-blind
cross-over fashion affected subsequent vascular ACE inhibition.
Results: In the cross sectional study, vascular ACE inhibition was significantly
reduced in NYHA Class III compared with Class I/II (p<0.05), suggesting that
tissue inhibition is more difficult to achieve with standard doses of ACEI in more
severe CHF. In the longitudinal study, vascular ACE inhibition was significantly
reduced at 18 months as compared with baseline (p<0.001), suggesting reac-
tivation of vascular ACE in CHF despite initially achieving satisfactory ACE inhi-
bition. In the third study, tissue ACE inhibition could once again be restored by
increasing the ACEI dose compared with baseline (p<0.001), suggesting that
this reactivation of vascular Al/All conversion is at least partly ACE-dependent.
In all studies, neither plasma angiotensin II levels, plasma aldosterone or
plasma angiotensin II/I ratios bore any correlation with vascular responses,
consistent with dissocation between plasma and tissue-bound ACE systems.
Conclusions: Vascular Al/All conversion reactivates over time during chronic
ACEI therapy. This occurs over time even if the CHF disease process is appar-
ently clinically stable. It also occurs as the CHF disease process progresses.
Even if vascular Al/All conversion has reactivated, it can be suppressed by
increasing the dose of the ACE inhibitor. There is no correlation whatever be-
tween any plasma RAS markers and vascular tissue AI/AII conversion.

P3657 What is the relation between drug therapy and
survival in real world heart failure patients?

R. Yuval 1 , I. Levin', D.A. Halon 1 , E. Goldhammer 2 , E. Abinader 2 ,

B.S. Lewis 1. I Lady Davis Carmel Medical Center, Cardiology, Haifa, Israel;
2 Bnai Zion Medical Center, Cardiology, Haifa, Israel

Background and Aims: Evidence from randomized clinical trials forms the
basis for heart failure (HF) treatment guidelines but trial data are collected in
carefully selected pts who meet strict inclusion/exclusion criteria. We examined
drug therapy and 12 mth survival in a real world HF population. Patients and
Methods: Drug therapy was recorded during index admission in 362 consec-
utive pts hospitalized for HF or suspected HF (drug treatment compatible with
HF/LV dysfunction) and enrolled on discharge into the European Heart Failure
survey. Survival status was ascertained for all pts by telephone interview and/or
governmental records. Results: Drug therapy included digoxin in 97 (27.6%)
pts, diuretics in 325 (92.6%), ACE-inhibitors in 234 (66.7%), angiotensin re-
ceptor blockers in 21 (6.0%) and beta blockers in 142 (40.5%). In addition,
nitrates were given to 186 (53.0%) pts, calcium antagonists to 96 (27.4%), anti-
thrombotic drugs (aspirin/heparin/warfarin) to 283 (80.6%) and anti-arrhythmics
to 67 (19.1%) pts. At one year, 90/362 (25%) of the pts had died. Mortality was
lower by 36% in pts receiving ACE-inhibitor (24.8% vs 38.5%, p=0.008), by 42%
with beta blocker (20.4% vs 35.4%, p=0.002) and by 32% with anti-thrombotic
therapy (26.9% vs 39.7%, p=0.037). There was no difference in mortality in pts
receiving diuretics (29.8% vs 23.1%, NS), nitroglycerin (26.3% vs 32.7%, NS)
and anti-arrhythmic drugs (28.4% vs 29.6%, NS). Conclusions: In a consecu-
tive population of pts hospitalized for HF: 1. 12 mth mortality was lower in pts
treated with ACE-inhibitors (-36%), beta blockers (-42%) and anti-thrombotic
drugs (-32%). 2. Use of digoxin, diuretics and calcium antagonists had no re-
lation to 12 mth mortality. 3. The findings were in keeping with results of major
clinical trials and strongly support applicability of treatment guidelines to the
real world HF population.

Digoxin Diuretic ACE-inhibitor Beta blocker Ca antagonist

yes	 no yes 	 no yes	 no yes 	 no yes 	 no

dead 	 29(29.9%) 	 74(29.1%) 97(29.8%) 	 6(23.1%) 58 (24.8%) 	 45(38.5%) 29(20.4%) 	 74(35.4%) 28(29.2%) 	 75(29.4%)
alive 	 68 (70.1%( 	 180(70.9%) 228 (70.2%) 	 20 (76.9%) 176)75.2%) 	 72(61.5%) 113(79.6%) 	 135(64.6%) 68(70.8%) 	 180(70.6%)
p value	 0.88 0.46 0.008 0.002 0.96

12 mth survival was higher in pts receiving ACE-inhibitor and beta blocker
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P3658 Continuous positive airway pressure by "helmet" in
acute pulmonary oedema. Report of 60 cases

S. Tresoldi 1 , S. Maggiolini z , A. Bozzano 2 , G. Vitale 3 , A. Pesenti 3 ,
R. Fumagalli 1 . 'Ospedale di Desio, Div. Cardiologia-UTIC, Desio, Italy;
2 Ospedale San Gerardo, UO Cardiologia, Monza, Italy; 3Ospedale San
Gerardo, Istituto di Anastasia a Rianimazione, Monza, Italy; 4 Ospedali Riuniti,
Dip. di Anestesia a Rianimazione, Bergamo, Italy

Background: Acute cardiogenic pulmonary edema (ACPE) is a frequent cause
of respiratory failure. Positive pressure ventilation had been shown to be more
effective than conventional pharmacologic treatment by several studies in the
literature. Its use was associated with the reduction of number of orotracheal
intubations and costs. The aim of our study is to show the efficacy, safety and
feasibility of an alternative cPAP (continuous positive airway pressure) system
in patients with cardiogenic pulmonary edema admitted to a Coronary Care
Unit (CCU).
Methods: Retrospective analysis of clinical reports of 60 consecutive patients
with ACPE treated with helmet cPAP admitted in CCU during 10 mounths in
2001. The helmet c-PAP (Plain Hood & Neckseal SEA-LONG Medical System
Inc. Horsham, UK) is a non-invasive system with the shape of a cylinder with
a PVC transparent upper part and a latex lower one which fits around the pa-
tient's neck. It is equiped with an inspiratory limb connected to a flow meter and
expiratory valve that allows the maintenance of a positive pressure.
Results: Non-invasive cPAP improved blood pressure (BP), heart rate (HR),
rate-pressure product and blood gas parameters. The average values of
HR have decreased from 105±29 mmHg to 94±25 in one hour (p<0.001)
and to 83116 after 9hrs (p<0.001); systolic blood pressure from 148±39
to 127±21 in ih (p<0.001); diastolic blood pressure from 83±23 to 72±12
in 1h (p<0.001). In the time interval of 1 hour Pa02 improved from 66±25
mmHg to 220±115 (p<0.001), pCO2 from 46±16 mmHg to 39±6 mmHg after
9hrs (p<0.001), arterial saturation of 02 from 86%±10% to 98%f2 in lhour
(p<0.001), the PaO2/FiO2 ratio from 118±67 to 241±119 (p<0.001), arterial
pH from 7.27±0.1 to 7.34±0.09 in 1 hour (p<0.001) and to 7.42±0.07 after
9hrs (p<0.001). 12% of patients died during c-PAP treatment. The 7.1% of the
patients were intubated and ventilated. The records analyzed revealed intoler-
ance of the method in only 1 patient after one hour of treatment. No complica-
tions were observed.
Conclusions: "Helmet" cPAP is an effective tool for ACPE treatment and is
easily applicable. It rapidly improves oxygenation and is associated with im-
provement of hemodynamic parameters.
Comments: Although helmet cPAP is used in ACPE treatment in many hospitals
in Italy, the studies in literature suppporting the use of cPAP in ACPE are all
made with the tight fitting mask. There aren't in literature studies describing
"helmet" efficacy and applicability. Our work is the first official documentation.

STROKE

P3659 Efficacy and problems in transcatheter closure of
patent foramen ovale in patients with cryptogenic
cerebrovascular events

J.I. Stein 1 , A. Beitzke 1 , A. Gamilfscheg 1 , H. Schuchlenz 2 , M. Beitzke 1 ,
P. Zartner I _ f Universitats-Kinderklinik, Padiatrische Kardiologie, Graz, Austria;
2LKH-Uniklinikum, Kardiologie,Il.Med.Abteilung, Graz, Austria

The role of the patent foramen ovale (PFO) in patients with cryptogenic cere-
brovascular events is well documented. By transesophageal echocardiography
(TEE)incidence of a PFO with right to left shunting, its size and shape as well
as additional atrial septal aneurysm formation in those patients can be defined.
Transcatheter closure being the widely used alternative treatment to drug ther-
apy or surgery also has its problems.
In 228 adult patients (aged 18 to 71 years) with a history of at least one cryp-
togenic cerebrovascular event (64% stroke, 46% TIA or PRIND)TEE proved
a PFO and transcatheter closure was performed. During the procedure TEE
was used in the majority of patients to define the shape of the PFO and atrial
septum and detect other abnormalities or additional defects. TEE findings and
balloonsizing determined the type and size of the device used. For anticoagula-
tion heparine was given for 24 h around the procedure, antiplatelet therapy for
the following 6 months. We successfully implanted 109 Amplatzer PFO occlud-
ers (APFO),76 Cardioseal(CS) and 36 CS-Starflex (CSStf) devices. The vast
majority of the APFO were 25 mm devices. In the CS/CSStf group more than
2/3 were 23mm and 28mm. In large ASA or PFO > 10mm 33 or 40mm devices
were used.
There were early complications like device embolization due to inappropriate
size of the device (CS 2) and early release.Devices could be removed from
the femoral groin. Undetected perforation of the roof of the left atrium with the
guide wire lead to cardiac tamponade and surgery 6 hours after successfull
implantation of a device.ln five patients significant venous hematoma occurred.
As late complications there was 1 LA-perforation by the leftatrial disc of a APFO
with the need of urgent surgery. Late arrhythmias(atrial flutter, fibrillation)with
shortterm therapy occurred in 5%. Residual leaks and/or an additional lesion

detected on TEE after 6 months were trivial in 3, 4 others have got a second
device.
These different devices we report are the mainly used for closing a
PFO.Problems may occur with the larger sized CS/CSSTf used in long tunnel-
like PFOs with late dislocation after immediate correct positioning, or infolding
of the device into the tunnel and incomplete contact with the septum. APFO-
devices are more bulky and we had 1 late perforation. Transcatheter closure of
a PFO is effective in terms of closure rate, is preferable to longtime anticoag-
ulation or other drug therapy, and its recurrance rate of neurological events is
low.

P3660 Percutaneous closure of patent foramen ovate in
young adults with cerebral infarction — Results with
the CardioSeal Starflex Occluder

B. Hornig, C. Ceconi, S. Jategaonkar, H. Rasthofer, G.P. Meyer, H. Drexler.
Medizinische Hochschule, Abt. Kardiologie and Angiologie, Hannover,
Germany

Background: Prevalence of patent foramen ovale (PFO) with detectable right-
to-left shunt is high in young adults with TIA/cerebral infarction and is asso-
ciated with increased risk for recurrent paradoxical thrombembolism. Percuta-
neous closure represents a promising therapeutic concept since it avoids sur-
gical closure or life-long anticoagulation with coumadin. So far, however, pub-
lished data included different occluder systems, different indications (PFO with
small/large shunt; ASD II) and different regimens of anticoagulation after the
procedure within the same study.
Methods and Results: Accordingly, in the present study 51 young adults (27
men; age: 43±2 years) with >1 TIA/stroke documented by CCT or MRI were
included. All had PFO with large right to left shunt (Valsalva: >50% of left atrium
filled with contrast during TEE) and/or PFO with atrial septum aneurysm, since
it has recently been demonstrated that particularly these conditions are asso-
ciated with increased risk of recurrent stroke. Other sources of embolism were
excluded. Implantation of the CardioSeal Startlex Occluder was performed un-
der local anaesthesia, fluoroscopic and TEE guidance (procedure including di-
agnostic right and left heart catheterization: time 52±2 min, contrast medium
45±2 ml, fluoroscopy time 5.4±0.5 min). PFO-closure was successfull in 50 pa-
tients (98.0%). All patients were subsequently treated for 6 months with Phen-
procoumon (INR 2.5) to inhibit plasmatic coagulation and Aspirin (100mg/d)
to inhibit thrombocyte aggregation. Follow-up included contrast-enriched TEE
with Valsalva manoeuvre after 6 months and a health questionnaire every 6
months. After 6 months PFO was completely occluded in 92% of the patients,
in 3 cases a residual shunt (small) was detected. None of the patients had lo-
cal thrombus formation on the occluder system. The mean follow-up with the
health questionnaire is 15.4±6.6 months (range 6 to 28 months) and revealed
recurrent neurological symptoms in 4 patients with completely occluded PFO.
In 2 of these cases symptoms were associated with migraine and in the other
2 cases a cerebral infarction was excluded by NMR. All other patients (92%)
were free of recurrent neurological events. Six patients developed supraventric-
ular arrhythmias which needed no treatment (n=4) or were successfuly treated
with b-blockers (n=2).
Conclusion: Percutaneous closure of patent foramen ovale with the Car-
dioSeal Starflex Occluder represents a safe and effective therapy for appro-
priately selected young adults to prevent recurrent cerebral ischemic events.
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P3661 The impact of physical activity on stroke mortality, in
elderly individuals: forty-years follow-up of the Corfu
cohort; Seven Countries study

C. Chrysohoou, C. Pitsavos, D. Panagiotakos, J. Skoumas, A. Dontas,
C. Stefanadis, P. Toutouzas. Hippokration Hospital, University of Athens,
Attica, Greece

Background: Stroke is one of the leading causes of death, universally. This
analysis aims at describing the effects of physical activity on the stroke mortal-
ity, based on 40-years (1961-2001) prospective evaluation of the Corfu cohort,
from the Seven Countries Study. Methods: The population studied in this anal-
ysis consisted of rural men enrolled at 1961 (n=529, 49.7±5.7 years old) in
Corfu. Among several factors the effect of moderate or vigorous physical ex-
ercise was evaluated with stroke mortality as the end-point. Cox proportional
hazards models were applied in order to evaluate the investigated parameters.
A major limitation of the study was our inability to segregate thrombotic from
hemorrhagic strokes. Results: Among 529 cardiovascular disease-free men
at entry, 65 (12.3%) died because of cerebrovascular disease. The cumulative
survival at the end of the follow-up was 76%. Mean age at death for stroke was
75 ± 9 years old. At baseline, 167 (32%) reported sedentary life, 197 (36%)
moderated exercise and the rest of them 165 (31%) reported vigorous phys-
ical activity. Compared to subjects reported sedentary life at baseline, those
reported moderate physical exercise had 42% (hazard ratio = 0.58, p < 0.01)
lower risk of fatal stroke evens, while those reported vigorous exercise had 35%
(hazard ratio = 0.65, p < 0.05) lower risk, after adjusting for arterial blood pres-
sure, smoking habits and body mass index. Conclusions: In these elderly men
40-years incidence of cerebrovascular disease seems to be strongly associated
with the presence of physical activity, at baseline. The effect of physical activity
on stroke mortality, was independent from arterial blood pressure levels, body
mass and smoking habits.

P3662 Carotid angioplasty: initial experience with the flow
reversal technique for prevention of embolic
complications

H. Sievert', K. Rabe 2 , W. Pfeil 2 , C. Rube1 2 , D. Scherer 2 ,

H. Lif3mann-Jensen 2 , K-F Beykirch 3 , R. Theis 3 . 'Frankfurt, Germany;
2 Cardiovascular Center Bethanien, Frankfurt, Germany; 3Bethanien Hospital,
Neurology Dept., Frankfurt, Germany

Background: Complications of carotid angioplasty usually occur due to em-
bolization of arteriosclerotic debris. Reversal of blood flow in the internal carotid
artery during angioplasty and stenting has been suggested to prevent this.
Patients: Carotid angioplasty and stenting under flow reversal was attempted
in 34 patients (age 68 ± 9). 16 patients had a previous ipsilateral TIA and
or stroke. Diameter stenosis ranged from 60 to 99,9% (79 ± 10), the length
of the lesion ranged from 1 to 24,6 mm. At least 4 lesions contained fresh
thrombus. Two patients had a contralateral stenosis of > 50% and one patient
had a contralateral occlusion. Methods: Reversal of blood flow in the internal
carotid artery was achieved by occlusion of both the common and the exter-
nal carotid artery during the procedure using the ArteriaO device. During the
procedure the blood flowing back into the guiding catheter was re-transfused
into the femoral vein via a filter. Conventional wires and balloons where used. A
Wall-Stent was implanted in 24 patients. 7 patients received a Precise-Stent, 2
patients a Smart-Stent and 1 patient a Tetra-Stent. Results: The device could
easily be introduced into the common carotid artery. Balloon occlusion of the
common carotid artery as well as the external carotid artery was achieved in all
patients. The occlusion time ranged between 4 and 37 min (15 ± 8) and was
tolerated reasonable in all patients except one, in whom the balloon had to be
deflated repeatedly during the procedure. Two patients experienced transient
neurological symptoms during balloon occlusion without need for interruption
of the procedure. In all patients angiographic success was achieved without
immediate complications. In one patient a TIA occurred several hours later.
Macroscopic debris was found in the filter in 32/34 patients. Conclusions: Flow
reversal in the carotid artery for protection of embolism during carotid angio-
plasty is feasible in the majority of patients. Atherosclerotic debris is kept back
efficiently. If the balloon occlusion is not tolerated, the procedure can be com-
pleted by deflating the balloon intermittently. As in any other embolic protection
device, late ischemic events can not be avoided.

P3663 Galantamine is effective for at least 12 months in
patients with vascular dementia and Alzheimer's
diesase with cerebrovascular disease

T. Erkinjuntti 1 , A. Kurtz, S. Lilienfeld 3 , S. Schwalen 1 . 1 Helsinki Univ. Hospital,
Memory Research Unit, Helsinki, Finland, 2 TU Munchen, Dept. of Psychiatry
and Psychothe, Munich, Germany; 3R. W Johnson Pharmaceutical Research,
Medical Affairs, Raritan, USA; 4Janssen-Cilag GmbH, Medical Development,
Neuss, Germany

Background: Large artery disease, small vessel disease, cardiac embolic phe-
nomena and hemodynamic mechanisms are all frequent etiologies associated

with cerebrovascular disease (CVD) and subsequent dementia. Various car-
diovascular risk factors such as hypertension, atherosclerosis, diabetes melli-
tus and hyperlipidemia are also thought to contribute. To date, the treatment
of dementia related to CVD has focused on primary prevention of some of
these risk factors. However, galantamine (Reminyl®), a cholinergic dementia
treatment with a novel dual mode of action, has recently shown broad, signifi-
cant benefits for up to 6 months in patients with vascular dementia (VaD) and
Alzheimer's disease (AD) with CVD. Galantamine is the first cholinergic agent
to demonstrate such efficacy in these patient groups. Here we report further
data on the long-term (12-month) maintenance of cognitive function from a 6-
month open-label extension to the initial 6-month double-blind study.
Methods: Patients with VaD or AD+CVD who had completed a 6-month, ran-
domized, double-blind trial with galantamine 24 mg/day or placebo were eligible
to enter a 6-month, open-label extension study. All patients in the open-label
study received galantamine 24 mg/day up to Month 12, irrespective of whether
they had received placebo or galantamine during the double-blind phase. Cog-
nitive function was measured at baseline and at Months 6, 7.5 and 12 (end-
point) using the 11-item Alzheimer's Disease Assessment Scale - cognitive
subscale (ADAS-cog/1 1).
Results: Overall, 459 patients received open-label treatment with galantamine;
195 (42%) had probable VaD. 73% of placebo/galantamine and 86% of galan-
tamine/galantamine patients completed 6 months of open-label treatment. At
the end of 6 months of double-blind treatment, ADAS-cog/1 1 scores had sig-
nificantly improved over baseline in the galantamine group (p < 0.001). After a
further 6 months of galantamine (12-months' follow-up), ADAS-cog/1 1 scores
were still better than baseline (-0.9 ± 0.45), but not significantly so. Placebo
patients had deteriorated significantly during the double-blind phase, but their
ADAS-cog/1 1 scores returned to baseline after 6 months of open-label galan-
tamine (-0.3 ± 0.68).
Conclusion: The maintenance of cognitive function at baseline levels for at
least 12 months represents an important clinical benefit in patients with prob-
able VaD or AD+CVD. This 12-month, open-label extension study with galan-
tamine represents the first robust evidence for such efficacy with a cholinergic
agent in these patient groups.

P36641 —174 g/c polymorphism of the i1-6 gene promoter
is associated with multi-infarct dementia in an Italian
population

A. Flex 1 , R. Pola 1 , E. Gaetani 1 , P. Papaleo 1 , A.S. Proia 2 , G. Straface 2 ,

A. Santoliquido 2 , P. Pola 2 . 'Lab. of Vascular Biology and Genetics, 2 Internal
Medicine, A. Gemelli University Hospital, Rome, Italy

Introduction: Multi-Infarct Dementia (MID) is a pathology whose incidence has
greatly increased over the last decades. Recently, attention has been paid
to the role of inflammatory processes in the progression of cerebrovascular
diseases. Several observations hint at the role of inflammatory mechanisms
in the development, maturation and destabilization of atherosclerotic plaque.
Pro-inflammatory cytokines have been localized into the atherosclerotic vessel
wall, and there is evidence that this profile shifts the endothelium towards a
prothrombotic state. In addition, an increment of pro-inflammatory mediators,
such as TNF-alpha, IL-6, and IL-8, has been observed in ischemic cerebral
areas. These data are consistent with the observation that elevated levels of
IL-6 in plasma increase the risk of future myocardial infarction in an apparently
healthy population. A common genetic polymorphism has been reported in the
promoter region of the IL-6 gene. This polymorphism is functionally important,
since it influences the transcription rate of the gene. Two different alleles of the
IL-6 gene can be identified (G and C allele), resulting in three possible geno-
types, GG, GC, and CC. Recently, this polymorphism has been associated with
intima-media thickness and abdominal aortic aneurysms.
Methods: the IL-6 G/C gene polymorphism was analyzed in 122 patients with
MID and 134 age- and sex-matched controls. All subjects were Caucasians
from central and southern Italy.
Results: The distribution of IL-6 genotypes in MID patients was 63 GG, 47 GC,
12 CC, and differed significantly from that observed in the 134 control subjects:
29 GG, 58 GC, 47 CC. The GG genotype was significantly more common in
patients with MID than in the control group (P<0.0001), while the CC geno-
type was significantly more frequent in control subjects (P<0.0001). The GC
genotype was not significantly different between the 2 groups (P=0.432). The
allele distribution was significantly different between the two groups, as well
(P<0.0001). A linear regression analysis demonstrated that GG genotype is
an independent risk factor for MID: Odds ratio for the GG genotype was 9.1
(3.1-26.1), P<0.0001.
Conclusions: In this study, we provide evidence that the -174 G/C polymor-
phism of the IL-6 gene promoter is a risk factor for MID in an Italian population.
Although further studies are needed, our data support the hypothesis that IL-6
is important in the pathophysiology of cerebrovascular disorders and suggest
a role for anti-inflammatory therapy in these diseases.
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P3665 Correlation of pacing "Stress" NOGA with
angiography for the detection of myocardium
ischaemia

E.C. Perini, H.F. Dohmann 2 , A.L.S. Sousa', G. Silva 3 , C.T. Mesquita 2 ,

C.S. Gonzales', R.C.V. Branco', H.J. Dohmann 2 . t Texas Heart Institute,
Cardiology, Houston, United States of America; 2Hospital Pro-Cardiaco,
Cardiology, Rio de Janeiro, Brazil; 3 texas heart institute, cardiology, houston,
United States of America

Introduction: Electromechanical maps (EMM)have been shown to accurately
detect chronic severe myocardial ischemia (hybernating myocardium). Linear
Local shortening(LLS) function is utilized to assess myocardial contractility.The
present study investigates if a "stress" mode of EMM can enhance the detec-
tion of myocardial ischemia when compared to the "gold standard" coronary
angiography.
Methods: In 22 patients with proven myocardial ischemia by SPECT, coro-
nary angiography was performed as well as rest and paced (85% MPHR)
EMM. EMM were divided into five segments according to the regional distri-
bution of the main epicardial coronary arteries(LAD:(1)Anterior-basal,(2)Mid-
anterior,(3)apical; RCA:(4)Inferior; LCX:(5)Lateral). Of a total of 110 myocar-
dial 87 were submitted to analysis. Twenty three were excluded because of the
presence of scar or resting ischemia. Coronary lesions were measured using
QCA and segments were divided in two groups:a)Group I: supplied by a vessel
with <50% stenosis(n=44). b)Group 11 >= 50% stenosis(n=43). LLS(%)values
(mean+SD) were obtained for both groups at rest and stress. An LLS "stress"
index (LLS stress/LLS rest - 1) reflecting the mechanical response of each
group to stress was calculated. A T-test was used to compare indexes. A
p<0.05 was considered significant.
Results (see table): Using a LLS "stress" index of -0.40 as a threshold for
diagnosis of myocardial ischemia EMM showed a specificity of 69.1 % and sen-
sitivity of 68.2%.

LLS at rest and with pacing

Stenosis <50% 	 Stenosis >= 50% 	 P value

Rest LLS (%) 	 14.60 ± 7.40 	 13.60 ± 5.41 	 NS
Paced LLS (%) 	 12.6 f 6.27 	 6.52 f 4.63 	 <0.001
LLS Index 	 -0.04 ± 0.68 	 -0.49 ± 0.37 	 <0.001

LLS= linear local shortening

Conclusion: Pacing "stress" EMM is capable of detecting myocardial ischemia
in non-hybernating and non-scarred myocardial segments.lts low sensitivity
and specificity might limit it's use in clinical practice though future studies with
larger sample sizes are needed to further address this matter.

P3666 Contrast echocardiography and its relationship with
the intensity of the inflammatory response in the
acute phase of myocardial infarction

J. Monge' , J. Cortez', H. Custodio t , L. Bronze 1 , M. Vieira 1 , J. Azevedo t ,

A. Aleixo t , M.G. Morals Z. t Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal; 2Faculdade de Ci@ncias Medicas-UNL,
Biochemistry Department, Lisbon, Portugal

Myocardial ischemia, necrosis and rupture of the coronary microcirculation are
directly related with the intensity of the inflammatory process that occurs dur-
ing an acute myocardial infarction (AMI). Purpose: The aim of this study was to
evaluate the relationship between the intensity of AMI inflammatory response
and the extension of the left ventricular (LV) myocardial contrast enhancement
(MCE) distribution. Methods: We studied a group of 26 patients with clinical,
EKG and laboratorial AMI diagnosis. Between day 1 and 3 post AMI we cal-
culated the mean (Mn) and maximal (Max) values of several laboratorial pa-
rameters, such as the C-reactive protein (CRP-U/L), troponin I (TI-U/L) and
mioglobin (MG-U/L) levels, and CD11b, CD43, and its CD11b/CD43 ratio, cell
adhesion molecule ligands to circulating monocytes (M). The MCE study was
performed using intermittent imaging acquisition, 1:4 cardiac cycles, PCI soft-
ware (Acuson, Mountain View, Cl, USA), Doppler angio mode, after intravenous
injection of MCE Levovist® (Schering AG, Germany) 4g/300 mg/ml, following
the transthoracic echocardiographic ASE model of 16 LV myocardial segments.
Computerized ultrasound densitometry was applied and its Max and Mn LV
segmental myocardial wall intensity (Ul-dB) values were calculated. The indi-
vidual (Ind) and Mn LV segmental values of UI (dB) and its percentage (UI%-%)
variation post MCE administration were used as quantitation parameters of LV
MCE intra-myocardial distribution and change. LV wall segments wre divided
in two groups according to the AMI related coronary artery. Results: For AMI
related LV segments, an inverse correlation was observed between CRP Max
and Mn values and the Mn and Ind values of UI (r=-0.37 and r=-0.42; p=0.03)
and %UI (r=-0.44 and r=-0.46; p=0.02). Significant correlations were also ob-
tained between CD11b/CD43 ratio and the UI Mn value (r=-0.47; p=0.01) and

%UI (r=-0.45; p=0.02) of LV MCE study. No significant correlation was found for
the LV mycardial wall segments not related with the AMI coronary artery lesion.
Conclusion: In our population, the intensity of the inflammatory cell response to
AMI is directly related with the reduction of the intra-myocardial distribution of
MCE in the coronary involved segments during the first days post acute coro-
nary event.

P3667 Serial echocardiographic assessment of the left
ventricle function after the direct PTCA; a one-year
follow-up

L. Nechvatal, O. Hlinomaz, L. Groch, I. Hornacek, J. Sitar, M. Orban,
E. Petrikovits. St. Anna University Hospital, cardiology, Brno, Czech Republic

Acute myocardial infarction (AMI) causes remodeling of the left ventricle (LV).
Aim of the study: Echocardiographic follow-up of the late LV remodeling in pa-
tients with acute myocardial infarction, who were treated with the direct percu-
taneous transluminal coronary angioplasty (PTCA). The patients were followed
up from the discharge from the hospital for 12 months.
Methods: 61 patients with acute myocardial infarction treated with direct PTCA
were included in the study. 47 were men and 14 women with average age 60 ±
10 years. Complete closure of the infarction-related coronary artery (TIMI flow
0) prior to the direct PTCA performance was diagnosed in 84% of the cases.
Full patency of the artery (TIMI III) after the direct PTCA performance was diag-
nosed in 93% of the cases. An echocardiographic examination was performed
on the 6th to 8th day after direct PICA, at the end of the 1st month and after
6 and 12 months. We used a 16-segment model of the left ventricle. The ven-
tricular wall motion was scored using a 4-grade scale (1 = normokinesis, 2 =
hypokinesis, 3 = akinesis, 4 = dyskinesis). Ejection fraction (EF) was calculated
by Simpson's method.
Results: The EF value increased significantly at the end of the first month in
comparison with the examination performed on the 6th to 8th day after the
direct PICA increase from 46 ± 8% to 49 ± 8%, p = 0.005). The changes in
EF after 6 months (EF = 50 ± 9%) and after 1 year (EF = 49 ± 7%) were not
statistically significant.
The wall motion score index (WMSI) showed a statistically significant improve-
ment after 1 month (1.64 ± 0.34 in the first examination, 1.53 ± 0.30 after 1
month, p = 0.004). The WMSI after 6 months (1.50 ± 0.32) and after 1 year
(1.54 ± 0.28) did not show further statistically significant development. End-
diastolic diameter (EDD)in the first examination on the 6th to 8th day after the
direct PTCA was 49 ± 6mm. EDD did not change after one month, increased
insignificantly to 50 ± 7 mm after 6 months and increased significantly to 51 f
5mm after one year (p < 0.05).
Conclusion: The ejection fraction and the ventricular wall motion showed sig-
nificant improvement in the period between one week and one month after the
direct PTCA. The LV end-diastolic diameter showed only a small increase dur-
ing the whole one-year follow-up. These results confirm the beneficial effects of
achieving the infarct-related artery patency with direct PTCA on the LV remod-
eling after the AMI.
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P3668 A mitral pattern of impaired relaxation and the
presence of infarct-zone viability identify patients
without left ventricular remodelling

A. Sestili 1 , C. Coletta 2 , M. Renzi 2 , N. Aspromonte 2 , V. Cecil. 'Rome, Italy;
2Santo Spirito Hospital, Cardiology Dept., Rome, Italy

Acute myocardial infarction (AMI) is followed by a complex and interrelated se-
quence of events termed postinfarction left ventricular remodelling (LVR) which
lead to heart failure and increased mortality. However LVR does not always
occur, consequently some patients (pts) can not develop such an unfavourable
eventuality. The aim of this study was to examine a group of pts with first AMI to
evaluate if echocardiography parameters, at rest and during dobutamine stim-
ulation, would be able to predict the absence of LVR.
Methods: 70 pts. with a first uncomplicated AMI (M=61, F=9), underwent
complete 2-dimensional and Doppler echocardiographic examinations at pre-
discharge and 6 months after the index infarction. End-diastolic left ventric-
ular volume index (EDVI, mL/m 2 ) and end-systolic left ventricular volume in-
dex (ESVI, mL/mz) were calculated by modified biplane Simpson's rule. From
Doppler spectra of 3 consecutive cardiac cycles, averages values were calcu-
lated for the following diastolic variables: peak flow velocity of E (E) and A wave
(A),peak E/A wave velocity ratio (E/A), deceleration time of early filling (Edt).
Echo-dobutamine stress test to identify infarct-zone viability was performed at
incremental doses (5 to 20 µg/Kg/min) in 3 min-steps. Infarct-zone viability was
defined as any contractile improvement in > 2 left ventricular (LV) dysfunc-
tioning segments during dobutamine stimulation, using standard 16-segments
model of the LV and a 1-4 scoring system. Finally on the basis of LV dimension
at 6 months, pts were divided in two subsets: those without (27 pts, Group 1)
and those with (43 pts, Group 2) LV dilatation.
Results: Clinical characteristics and LV volume indexes (EDVI: 60 ± 12 Group
1 vs 65 ± 16 mUm2 Group 2, p = ns; ESVI: 34 ± 11 Group 1 vs 37 ± 11 mUm 2

Group 2, p = ns, respectively) were similar in both groups at baseline. Group 2
had significantly greater end diastolic (77 ± 17 vs 57 ± 13 mUm 2 , p<0,0001)
and end systolic (43 ± 13 vs 29 ± 9 mUm 2 , p<0,0001) volumes at 6 months
than did patients in Group 1. Viable myocardium was found in 13 pts. of the
Group 2 and in 17 pts.of the Group 1 (19% vs 62%, p<0,01), moreover Group
1 exhibited a mitral pattern of impaired relaxation, Group 2 a normal or rather
pseudonormalized mitral pattern (E/A: 0,9 ± 0,3 vs 1,23 ± 0,4, p< 0,0001).
Conclusions: These data suggest that the presence of a residual infarct-zone
viability and a mitral pattern of impaired relaxation discriminate patients who
maintain left ventricular geometry from those who develop progressive LV di-
latation after a first AMI.

P3669 Regional curvature and wall-motion abnormalities in
anterior postinfarction cardiomyopathy with
functional mitral regurgitation

A. Toso', G. Barletta 1 , M. Sabatier 2 , V. Dore, M. Di Donato 3 . 1 Careggi
Hospital, Malattie Cardiovascolari, Firenze, Italy; 2Centre Cardiothoracique de
Monaco, Monaco, France; 3 University of Florence, Clinica Medica e
Cardiologia, Florence, Italy

Several mechanisms were proposed for ischemic mitral regurgitation (IMR),
including global left ventricular (LV) dysfunction, geometric distortion by LV di-
latation, or regional segmental wall motion abnormalities. However, ventricular
shape in IMR has not been fully elucidated.
LV shape in IMR has not been fully elucidated. The relationship between LV
shape (eccentricity index -El- and regional curvature analysis) and IMR was
evaluated in 221 consecutive patients with anterior post-infarction scar submit-
ted to diagnostic heart catheterization; 174 patients (60±9yrs) did not have and
47 (61±9yrs) had angiographic grade 2 MR or more.
In patients with IMR hemodynamics were significantly worse (EDVI 242±73 vs.
190±70 ml/m2 ; ESVI 174±73 vs. 120±57 ml/m 2 ; EF 30±13 vs. 38±13%); car-
diac index was lower and mean pulmonary artery pressure significantly higher
(p 0.0001).
Patients with IMR had a greater extent of severe (> 2SD) asynergy (58±21
vs 52±16%, p = 0.001) and a reduced systolic El (0.769±0.01 vs 0.809±0.01
p = 0.002). Systolic curvature and fractional shortening are shown in Fig. 1.
Shortening is lower and curvature is flattened at inferior regions (stars indicate
significance)

Anterior well Apex Inferior wall Anterior wall Apex Inferior wall

Patients with IMR have greater systolic sphericity and worse hemodynamics.
Inferior curvature and wall motion abnormalities are strictly related and charac-

terize patients with MR. Systolic shape abnormalities are independent of vol-
umes. Regional inferior flattening and reduced shortening could be considered
as a further mechanism of IMR.

P3670 Long-term changes in systolic and diastolic function
and serum markers of collagen synthesis in patients
with post-infarction left ventricular remodelling

G. Cerisano 1 , L. Bolognese 1 , A. Migliorini 1 , R. Valenti 1 , E. Taddeucci 1 ,
M. Tommasi 1 , S. Raspanti 2 , D. Antoniucci 1 . 1 Careggi Hospital, Division of
Cardiology, Florence, Italy; 2Dep. Clinical Physiopathology, Nuclear Medicine
Unit, Florence, Italy

Background: Left ventricular (LV) remodeling after AMI is thought as a pro-
gressive phenomenon leading to heart failure. The occurrence of such a tran-
sition and its time course vary greatly and most of the informations stem from
studies on thrombolyzed patients (pts). However, long-term serial changes in
systolic and diastolic function, as well as in serum markers of collagen synthe-
sis, have been poorly investigated among pts successfully reperfused by pri-
mary PTCA. OBJECTIVE: To assess serial late changes in echo LV geometry
and function, and in serum values of procollagen type I and III in asymptomatic
pts with and without post-infarction LV remodelling. METHOD: 48 consecutive
pts with AMI treated with primary PTCA, 14 pts (group 1) with and 34 (group
2) without early (6 months) LV remodeling (change in LV end-diastolic volume
from baseline to 6 months > 20%), underwent the following examinations: 1)
coronary angiography at 6 month, 2) echo-Doppler assessment of systolic func-
tion (LV end-diastolic volume - LVEDV, LV end-systolic volume- LVESV, LV ejec-
tion fraction- LVEF, LV eccentricity and mass index) and diastolic function (E
and A wave peak; E/A ratio, isovolumetric relaxation time - IVR, deceleration
time of early LV transmitral flow - DT), and 3) serum measurements of pro-
collagen type I and III (as an indirect marker of collagen shyntesis) at 2,5 and
5 years of follow-up. RESULTS: Baseline anagraphic and clinical characteris-
tics, and 6-month angiographic results were similar in two groups. Six month
LV systolic geometry/function, but no diastolic function were significantly worse
in group 1 that in group 2 (LVEDV: 101 ± 31 ml vs 63 ± 22 ml, p < 0.001;
LVESV: 68± 28 ml vs 35 ± 20 ml, p < 0.005; LVEF: 36% ± 10 vs 49% ±
14, p < 0.005). From 6 month to 5 years, LV volumes, LVEF and eccentricity
indexes shown a slight and non significant improvement in both groups. On
the contrary, LV mass (101 g/m 2 ± 31 vs 81 g/m2 ± 24, p < 0.03), Doppler
indexes of reduced LV compliance (DT: 169 ± 56 msec vs 201 ± 32 msec,
p < 0.03), and changes in serum procollagen type 1 (60 ± 64 vs -1,6 ± 59,
p < 0.008) were significantly increased in group 1 compared with the group
2. CONCLUSION: Among pts reperfused with primary PTCA systolic function
and geometry remain stable both in pts with and without early (6-month) LV
remodeling. However pts with 6-month LV remodeling show peculiar adverse
long-term changes in LV mass, diastolic function, and plasma markers of colla-
gen synthesis. Large-scale studies are needed to assess if these changes will
translate in a worse prognosis.
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P3671 Beneficial effect of preinfarction angina on ventricular
remodelling after mechanical reperfusion for acute
myocardial infarction

A.N. Neskovic', L. Bolognese', N. Carrabba 2 , G. Cerisano 2 , P. Buonamici 2 ,

G.M. Santoro 2 , D. Antoniucci 2 . 'Dedinje Cardiovascular Institute,
Cardiovascular Research Center, Belgrade, Yugoslavia; 2Careggi Hospital,
Division of Cardiology, Florence, Italy

Background: The effects of preinfarction angina (PA) on infarct size, postin-
farction left ventricular (LV) function and clinical outcome, particularly in pts
with myocardial infarction (MI) treated with mechanical reperfusion, has not
been fully clarified. Thus, we sought to determine the relationship between PA
(within 7 days before MI) and myocardial damage, LV functional recovery and
6-month LV remodeling in a large series of patients (pts) with acute myocardial
infarction (MI) treated with primary PTCA.
Methods: We serially evaluated 317 consecutive pts who underwent success-
ful primary PTCA for acute MI (TIMI 3 flow in the infarct-related artery and resid-
ual stenosis <30%) by 2-dimensional echocardiography (within first 72 hours,
and at 1 and 6 months following MI). LV volumes (determined by Simpson's bi-
plane formula), ejection fraction (EF), and infarct zone wall motion score index
(IZ-WMSI) were calculated for each study. Coronary angiography was repeated
at 6 months in all pts.
Results: PA was detected in 112/317 (35%) pts. Baseline echocardiographic
and clinical data as well as the therapy during follow-up period were similar
in pts with and without PA. Pen- and postprocedural angiographic data (extent
of coronary artery disease, collateral circulation, time to restored TIMI 3 flow,
and late restenosis and reocclusion rates at 6 months) were also similar for the
groups with and without PA. Peak creatine phosphokinase level was lower in
pts with than without PA (2395±1818 vs. 3025±2269 IU, p=0.013). According
to ANOVA, pts with PA did not change LV end-diastolic volumes (from 122±37
to 123±39 ml, p=NS) and slightly decreased end-systolic volumes during the
follow-up period (from 70±29 to 64±36 ml, p=NS). In pts without PA, LV end-
diastolic volumes increased from 1 month on (from 125±40 to 133±48 ml,
p=0.009), and were significantly larger as compared to pts with PA at 6 months
(133±48 vs. 124±39 ml, p=0.013). EF improved in both groups during follow-
up (from 44±9 to 51±13%, p=0.0002, and from 43±10 to 50±12%, p=0.0002,
in pts with and without PA, respectively) as well as IZ-WMSI (from 2.3±0.4 to
1.7±0.7, p=0.0001, and from 2.3±0.5 to 1.8±0.6, p=0.0002, in pts with and
without PA, respectively).
Conclusions: PA may limit myocardial damage in pts treated with successful
primary PTCA. It appears that PA may have inhibiting effect on LV remodeling
during 6 months following acute MI.

P3672 Left ventricular remodelling after primary coronary
angioplasty in patients treated with abciximab or
intracoronary adenosine

A.S. Petronio, M. De Carlo, U. Limbruno, G. Amoroso, A. Michell, C. Palagi,
R. Dell'Anna, M. Mariani. U.O. Cardiologia Universitaria, Dipartimento
CardioToracico, Pisa, Italy

Background: Coronary stent implantation during primary coronary angioplasty
for acute myocardial infarction (AMI) has been shown to result in lower rates
of recurrent ischemia and subsequent target vessel revascularization. Recent
trials have described preserved left ventricular (LV) function and improved out-
come with the combined use of abciximab and stent implantation, via protection
from distal microembolization. Similarly, intracoronary adenosine bolus admin-
istration during primary angioplasty has been reported to reduce the incidence
of no reflow. Objective: To evaluate the efficacy of standard abciximab treat-
ment vs. intracoronary adenosine administration in preventing LV remodelling
after AMI.
Methods: 65 patients (57 men and 8 women; mean age 57±11 years) present-
ing with a first AMI (<6 hours from symptom onset) and treated with primary
PTCA with coronary stenting were randomized to abciximab treatment (0.25
mcg/kg bolus plus 12 hours infusion; ABCX, n=25), intracoronary adenosine
(4 mg after balloon inflation; ADO, n=24), or conventional therapy (CONTROL,
n=25). Patients with cardiogenic shock were excluded. The study end points
included angiographic results (final corrected Thrombolysis In Myocardial In-
farction [TIMI] frame count and a composite end point of slow and no-reflow
or distal embolization), and 6-month echocardiographic results (% change in
LV ejection fraction [LVEF], end diastolic volume [LVEDV], end systolic volume
[LVESV], and wall motion score index [WMSI] compared with hospital admis-
sion).
Results: Baseline clinical, angiographic, and echocardiographic characteris-
tics were similar in the 3 groups. A final TIMI grade 3 flow was achieved in
95% of patients, without significant differences in mean final corrected TIMI
frame count among the 3 Groups (21±6 vs. 28±20% ADO vs. 25±10% CON-
TROL; p>0.2). A slow flow or no-reflow was observed in 2 ADO patients. At
6-month follow-up, ABCX patients showed a lower increase in LVEDV (1±10%
vs. 10±16% ADO vs. 3±18% CONTROL; p=0.01) and a higher increase in
WMSI (19±18% vs. 10±14% ADO vs. 9±16% CONTROL; p=0.04).

Conclusion: In patients undergoing primary angioplasty with coronary stenting
for AMI, the use of abciximab, but not of intracoronary adenosine, results in a
significant reduction of LV remodelling at 6 months, probably via protection from
microvascular injury.

P3673 Beyond TIMI-3 flow and myocardial blush: myocardial
perfusion assessed by MPI immediately after primary
percutaneous coronary intervention predicts final
infarct size

A. Kaltoft', M. Bottcher 2 , N.P.R. Sande, M. Rehling', F. Zjilstra 3 ,

T.T. Nielsen 2 . 1 Skejby Universityhospital, Dept. of nuclearmedicine, Aarhus N,
Denmark; 2Skejby University Hospital, Cardiology Dept., Aarhus, Denmark;
3Hospital De Weezenlanden, Cardiology Dept., Zwolle, Netherlands

Background: Impaired tissue perfusion, despite normalized epicardial flow
(TIMI 3), is a predictor of adverse outcome in patients with acute myocardial in-
farction. Techniques enabling identification of such patients are required to eval-
uate possible treatment regimes to enhance perfusion. Corrected TIMI frame
count (CTFC) and myocardial blush grade (MBG) have been suggested as in-
dicators of successful reperfusion. We investigated the association between
CTFC, MBG and an acute perfusion scan (MPI), and these parameters' ability
to predict the final infarct size.
Methods: Sixty-one patients (59±6 years) treated with primary PCI (pPCI)
achieving TIMI 3 flow in the infarct related artery (IRA) were included. MPI
(99mSestamibi SPECT) defect size, CTFC and MBG were estimated immedi-
ately after successful pPCI. MPI was analyzed blinded to clinical and angio-
graphic data, and perfusion defects were quantified and reported in percents of
the left ventricle. The final angiography was analyzed at an independent angio-
graphic core laboratory. MBG was scored as grade 3=normal, 2=reduced, and
0/1=absent or minimal. Final infarct size was assessed by MPI 3 months after
treatment. Peak LDH was used as an alternative and independent assessment
of infarct size. Correlations were tested by Spearman's Rho (Rho).
Results: IRA was LAD, CX and RCA in 41, 5 and 54% respectively. Median
time from pain to reperfusion was 235 [95-751] minutes. MBG was 3, 2, 0/1
in 37, 16, and 8 patients respectively. Mean CTFC was 25±13 frames. The
mean acute perfusion defect was 29%±15 % [0-61%]. The acute perfusion
defect correlated to MBG (Rho=0.37, p=0.003), but not to CTFC (Rho=0.12,
p=0.40). Mean final infarct size was 14%±11% [0-45%] and mean peak LDH
was 1782±1046 U/I. There was a good correlation between these measures
(Rho=0.8, p<0.001). CTFC and MBG were not correlated to final infarct size
either by MPI or peak LDH (Rho=0.1 1-0.24, p=0.09-0.50). The acute perfusion
defect was a very strong predictor of final infarct size using either methods
(LDH: Rho=0.77, p<0.001, MPI: Rho=0.88, p<0.001).
Conclusion: In the clinical setting acute MPI can serve as a useful tool for
early identification of patients, who despite epicardial TIMI 3 flow have inade-
quate tissue level perfusion. MPI performed immediately after pPCI accurately
predicts final infarct size and thereby enables possible interventions to enhance
tissue level perfusion.
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P3674 Coincidental fluctuation of circulating amyloid beta
42 and tissue inhibitor of metalloproteinases 1 after a
severe acute myocardial infarction

E.V. Economou, C.E. Pitsavos, A. Masourou, A. Zervoudaki, K.I. Kapetanios,
M.G. Toutouza, C.I. Stefanadis, P.K. Toutouzas. Hippokration Hosp., Univ.
Athens, Department of Cardiology, Athens, Greece

Background: Amorphous, non-filamentous deposition of circulating vaso-
constrictive amyloid beta ending at 42 amino acid (Abeta42) has been re-
cently described in peripheral blood vessels and non-neural tissues and could
cause oxidative stress-mediated local cellular toxicity. Elevation of circulating
Abeta42 and altered vascular and smooth muscle cell basement membrane
protein metabolism (BMPM) are both considered as requriments for peripheral
Abeta42 deposition. Aim of the present study was to delineate whether a se-
vere acute myocardial infarction (AMI) possibly provide conditions associated
with altered BMPM that might provoke deposition of circulating Abeta42.
Methods: In 21 patients (pts) with first attack of AMI, large infarct size, ejection
fraction <45%, no evidence of any later thrombotic occlussion or extension of
myocardial necrosis, serum levels of Abeta42 and tissue inhibitor of metallo-
proteinases 1 (TIMP-1), previously described as an estimate of AMI-induced
extracellular matrix remodeling, were determined on hospital admission [mean
latency from the onset of chest pain: 2±1 hours (h)] before thrombolysis (0h)
and after 3h, 6h, 9h, 12h, 18h, 24h, 36h, 48h, 72h, 4 days (d), 5d, 7d, 15d
and 30d and compared to corresponding values of 20 age- and sex-matched
healthy controls (HS).
Results: At Oh, Abeta42 levels were higher in comparison to those of HS
(26.7±1.1 vs 1.3±0.3 pg/mL, p=0.001). After that, a gradual drop of Abeta42
levels to their lowest values at 6h (18.2±7.8 pg/mL) was followed by a pro-
gressive elevation of them to their highest values at 30d (35.9±6.4 pg/mL), (in
both cases p<0.05 in comparison to the respective levels at Oh). In addition,
TIMP-1 levels at Oh were lower than those of HS (582±74 vs 710±24 ng/mL,
p<0.04). After that, they increased sharply at 6h (763±46 ng/mL), peaked at
36h (780±40 ng/mL) (in both cases p<0.001 in comparison to the respective
levels at Oh) and then declined to normal values, reaching them on 5d (672±37
ng/mL). Negative correlations between Abeta42 and TIMP-1 levels were de-
tected at 24h (r=-0,71, p=0,03 and at 48h (r=-0,82, p=0,0001) after the onset
of chest pain.
Conclusions: Severe AMI induces coincidentally elevation in circulating
Abeta42 and alterations in BMPM during the first 5 days from the onset of chest
pain. This may enhance the potential of Abeta42 peripheral deposition, espe-
cially at 24h and 48h after the onset of chest pain, that could cause oxidative
stress-mediated local damage and reduce local blood flow, further increasing
oxidative stress and upregulating Abeta42 peripheral production.

P3675 Left ventricular function, myocyte injury markers,
inflammatory status and MRI-determined no-reflow in
post-myocardial infarction patients

L. Jesel 1 , P. Germain, C.H. Jahn 2 , P. Ohlmann', P.M. Coulbois 2 ,

P. Bareiss 1 , G. Roul 1 . 1 CHU Hautepierre, Cardiology, Strasbourg cedex,
France; 2Hopitaux Universitaires de Strasbourg, Radiology Department,
Strasbourg, France
Aim: The extent of microvascular obstruction during acute coronary occlusion
referred to as the no-reflow phenomenon could determine the magnitude of
myocardial damage and thus patient (pts)prognosis after myocardial infarction
(MI). Areas of no-reflow at the infarct core were assessed in order to deter-
minate the factors that could predict the amount of no-reflow. Methods: Using
contrast-enhanced MRI (5-7 slices, 10mm thick encompassing the whole left
ventricle), no-reflow was defined as early hypoenhancement (2 to 3 minutes
after iv gadolinium) in post-MI patients. The contrast defect was scored from
0 (no hypoenhancement) to 3 (strong hypoenhancement). Results: 50 patients
(mean age 56±11 yrs; 78% men) with documented acute MI underwent coro-
nary angiography and contrast-enhanced MRI (6±2 days after MI) and were
evaluated with biochemical parameters. No-reflow (score 1 to 3) was observed
in 88% of the pts. Major no-reflow phenomenon (score 2-3) was found in 54%
of the group. No-reflow intensity was positively related to peak CPK (rho=0.44;
p<0.003), peak Troponin I (rho = 0.43, p<0.003) and negatively to LVEF (rho
= -0.44; p<0.02). Low TIMI grade (<3) was well predictive of the extent of no-
ref low: 79% of these pts had a no-reflow score > 1. However TIMI 3 grade
was a weak predictor of the absence of no-reflow. The TIMI grade was also
barely related to LVEF (rho = 0.30; p<0.04). Cardiovascular risk factors were
not predictive of no-reflow occurrence. Baseline inflammation status assessed
by plasma C-reactive protein and leukocytes were significantly related to the
extent of no-reflow (rho = 0.43 and rho = 0.44; p<0.003), and inversely to the
LVEF (rho = - 0.30; p<0.04). Leukocytes and peak Troponin I were also signifi-
cantly correlated (rho = 0.44; p<0.002). Conclusion: MRI-detected no-reflow, is
confirmed as a determinant of post-MI LVEF and moreover appears related to
the inflammatory status at the admission. This later aspect already pointed out
in experimental studies deserves further investigations in the clinical setting.

P3676 The effect of percutaneous myocardial
revascutarization on myocardial perfusion, glucose
metabolism and ischaemia

F.B. Sozzi 1 , D. Poldermans 1 , W. van der Giessen 1 , P.W. Serruys 1 ,

J.R.T.C. Roelandt 1 , J.J. Bax', D. Ardissino 2 , P. Smits 1 . 1 Thoraxcentre,
Erasmus Medical Centre, Rotterdam, Netherlands; 'Cardiology Dept, Parma,
Italy

Background: Percutaneous myocardial revascularization (PMR) has emerged
as an alternative treatment for patients with severe angina non-amenable for
coronary revascularization. We studied the effect of PMR on myocardial perfu-
sion and glucose utilization.
Methods: 18 consecutive patients (mean age 59 ± 10 years, 17 males) un-
derwent PMR. Prior and six months postPMR left ventricular ejection fraction
(LVEF) using radionuclide ventriculography, dobutamine stress echocardiogra-
phy (DSE) and single-photon emission computed tomography (SPECT) with
99m-technetium-tetrofosmin (perfusion) and 1 8-F-fluorodeoxyglucose (glucose
utilization) were performed. Both DSE and SPECT tests were scored semi-
quantitatively using a 16-segment model and respectively a 5- and 4-point
score.
Results: PriorPMR 132/288 (46%) segments showed an ischemic response
during DSE of which 90 (68%) were eligible for treatment. Canadian Cardio-
vascular Society Score for angina decreased from 3.4 to 2.4 (p <0.01) at six
months. PostPMR LEVF was unchanged, 47 ± 7% vs. 49 ± 7% (p = 0.1).
PMR-treated segments compared to non treated ischemic segments showed:
(1) an increased wall motion score at rest, 2.11 to 3.00 (p <0.01) vs. 2.05 to
2.10 (p = 0.1); (2) a reduced myocardial perfusion, 14 (14%) treated segments
compared to 1 (3%) non-treated segments (p = 0.02); and (3) a reduced glu-
cose utilization, 18 (20%) treated segments compared to 1 (3%) of non-treated
segments (p <0.01).
Conclusions: Conversion of ischemic myocardium to infarcted myocardium
was observed after PMR in a significant number of treated ischemic segments,
which may explain the reduction of angina.

P3677 Assessment of residual myocardial viability in
regions with chronic electrocardiographic 0-wave
infarction

A.F.L. Schinkel, J.J. Bax, E.C. Vourvouri, M.A. Bountioukos, F.B. Sozzi,
A. Elhendy, J.R.T.C. Roelandt, D. Poldermans. Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands

Background: Q waves on the ECG are often considered to be reflective of irre-
versibly scarred myocardium, as a result of antecedent transmural myocardial
infarction. However, there are some indications that residual viable tissue may
be present in Q wave infarcted regions. It is important to know how many Q
wave regions contain viable tissue, since patients may benefit from revascular-
ization in terms of improvement of function and long-term survival.
Methods: Patients (n=150) with chronic electrocardiographic Q wave infarc-
tion, heart failure symptoms and chronic coronary artery disease underwent
dobutamine-atropine stress echocardiography (DSE) to assess myocardial vi-
ability. Residual viability in regions with Q wave infarction was considered
present when the end-diastolic wall thickness (EDWT) was >6 mm and the
response during dobutamine infusion indicated viable tissue.
Results: Baseline echocardiography revealed 517 dysfunctional myocardial re-
gions, 202 of the dysfunctional regions were related to Q waves on the ECG,
the other 315 dysfunctional regions were not. EDWT was <6 mm in 13 regions
with a Q wave on the ECG, with only 1 region exhibiting viable tissue during
DSE. EWT was >6 mm in 189 regions with a Q wave with 118(62%) having vi-
able tissue on dobutamine stress echocardiography. In 6 dysfunctional regions
without a Q wave EDWT was =6 mm with all being nonviable on DSE; of the
309 regions without a 0 wave and EDWT >6 mm, 204 (66%) exhibited viability
on DSE.

Viability in infarcted regions.

Conclusion: 59% of dysfunctional regions related to chronic Q waves ex-
hibit viability on dobutamine stress echocardiography. EDWT <6 mm virtually
excludes viability; regions with EDWT >6 mm need additional testing to de-
tect/exclude viability.
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P3678 Response to dobutamine in function, myocardial
perfusion, and fatty acid metabolism for predicting
the reversible infarct-related myocardium

Y. Akutsu' , H. Nishimura', H. Li 1 , T. Huang', H. Kayano' , H. Yamanaka',
A. Shinozuka 2 , T. Katagiri 1 . 1 Showa University School of Medicine, Third
Department of Internal Medicine, Tokyo, Japan; 2Showa University School of
Medicine, Department of Radiology, Tokyo, Japan

Background: Although low-dose dobutamine stress echocardiography
(LDDS), assessment of myocardial perfusion, and activity of fatty acid
metabolism using nuclear procedure predict the reversible dysfunction my-
ocardium after myocardial infarction (MI) respectively, the relative merit among
these 3 parameters has not been evaluated at a time in acute phase. The aim
of this study was to investigate the significance of each parameter and these
relative merit.
Methods: We studied 45 patients (60.7 ± 10.4 yrs.) who underwent successful
revascularization within 24 hour after the onset of MI (5.4 hours from 1 to 24
hours) and who were confirmed no restenosis by coronary arteriography after 1
year. Thallium-201/1-123 beta-methyl-branched fatty acid (BMIPP) dual-isotope
SPECT was performed with LDDS (5 to 10 mg/kg/min) within 1 week after MI
(4.8 ± 1.7 days). Final functional improvement was evaluated on echocardio-
graphy at 1 year. Segmental wall motion was scored on 3 grades as normal, hy-
pokinesis, akinesis or dyskinesis. An abnormality with SPECT images in each
tracer was quantitatively scored as ranged from 0 to 4. Viability was defined in
each, LDDS; a score change more than 1 grade, thallium-201; the change to
% uptake during dobutamine stress from that by redistribution images or score
0 (normal), thallium-201/BMIPP; a mismatch of 2 tracers during dobutamine
stress or score 0 of either tracer.
Results: In 93 dyssynergic infarct-related segments within 1 week after revas-
cularization, viability was detected in 46 segments by LDDS (49.5%), in 44
segments by thallium-201 (47.3%), and 44 segments by thallium-201/BMIPP
(47.3%). The sensitivity, specificity and accuracy for predicting the functional
improvement by LDDS (81.3%, 68.3%, and 72%) were higher than that
by thallium-201 (62.5%, 60.7% and 61.3%) or by a mismatch of thallium-
201/BMIPP (62.5%, 60.7% and 61.3%). The sensitivity and accuracy by LDDS
were increased in the segments in which viability was detected by only thallium-
201 (44 segments) or by thallium-201/BMIPP (44 segments) (85%, 66.7% and
75%, or 90%, 62.5% and 75% in order). In 35 segments in which viability was
detected by 2 methods using SPECT imaging, these by LDDS were increased
remarkably (93.9%, 63.2% and 77.1% in order).
Conclusions: The positive response to adrenergic stimulation with low-dose
dobutamine in wall motion predict the functional recovery of MI more accurately
than that in 2 methods with SPECT imaging, but the more accurate prediction
was filled by the recovery of oxidative metabolism and cell menbrane integrity
in stunning myocardium.

P3679 High myocardial strain rate during isovolumic
relaxation phase identifies viable myocardium after
reperfusion in acute myocardial ischaemia

C. Pislaru 1 , C.J. Bruce 2 , P.C. Anagnostopoulos 2 , J.I. Jackson,
J.B. Seward 2 , M. Belohlavek 2 , J.F. Greenleaf'. t Mayo Clinic and Foundation,
Physiology and Biophysics, Rochester MN, United States of America; 2 Mayo
Clinic, Cardiovascular Disease, Rochester, United States of America;
3Acuson, Mountain View CA, United States of America

Postsystolic thickening (PST) is a marker of ischemia and, potentially, of viabil-
ity. PST can be detected by abnormally high intramyocardial strain rates (SR)
during the isovolumic relaxation phase (IVR). We tested whether IVR-SR cor-
relates with the content of viable myocardium after acute myocardial ischemia.
Methods: Twelve open-chest pigs were subjected to LAD occlusion (20-
160 min) followed by reperfusion (30 min). Tissue Doppler velocities (>150
frames/sec) of the anterior LV wall were collected from within the LV cavity us-
ing an 8.5 MHz intracardiac ultrasound catheter. Radial strain rates and systolic
strain were obtained from ischemic and normal adjacent myocardium. Trans-
mural extent of necrosis (TEN) was quantified from TIC-stained cardiac spec-
imens. Alignment of ultrasound and cardiac specimen data was assured by
placing, at baseline, 2 epicardial echogenic markers on the interrogated wall.
Results: Systolic strain was severely reduced during ischemia and reperfusion
as compared with baseline (-5±3%, 3±2%, and 38±6%, respectively). IVR-
SR consistently increased during ischemia, and persisted high in walls with
viable myocardium (Figure). In animals with a transmural infarct, IVR-SR pro-
gressively decreased during the occlusion period and at reperfusion (figure).

Abstract P3680 - Table

End-diastolic wall thickness, as measured using gray-scale M-mode, increased
30 min following reperfusion in proportion to TEN (r=0.75, p<0.0001). IVR-
SR at reperfusion was inversely related to both TEN (r=-0.82, p<0.0001) and
change in end-diastolic wall thickness (r=-0.79, p<0.0001).

Conclusions: In reperfused myocardial infarcts with severely reduced systolic
strain, presence of PST identifies viable elastic myocardium while its absence
reflects a stiff transmurally infarcted myocardial wall.

P3680 The PURSUIT risk score correlates with ejection
fraction and angiographic findings in non-ST
elevation acute myocardial infarction

E.S. Brilakis', R.S. Wright 2 , S.L. Kopecky 2 , G.S. Reeder 2 , C.S. Rihal 2 ,

B.J. Gersh 2 , B.A. Williams 2 ,I.P. Clements 2 . ' Mayo Clinic, Division of
Cardiovascular Diseases, Rochester, United States of America; 2Mayo Clinic,
Division of Cardiovascular Diseases, Rochester, United States of America

Background: In patients with non-ST elevation acute myocardial infarction
(NSTEMI), a higher PURSUIT risk score is associated with higher mortality.
We tried to determine if the PURSUIT risk score also correlates with predis-
charge ejection fraction (EF) and with angiographic severity of coronary artery
disease (CAD).
Methods: The PURSUIT risk score was calculated for 337 consecutive Olm-
sted County, Minnesota, patients with NSTEMI admitted to the coronary care
unit of our institution between 1988 and 1998. After excluding patients with prior
coronary bypass surgery (n=42), 219 patients (65%) had coronary angiography
within 30-days from admission. A predischarge EF measurement was available
on 246 patients (73%).
Results: Mean age was 70 ± 13 years, and 37% of the patients were
women. Mean predischarge EF was 52 ± 16%. Patients with higher PURSUIT
risk score had lower EF (p<0.001, Kruskal-Wallis test, Table). Three-vessel
(>=70% stenosis in all 3 coronary arteries), or left main (>=50% stenosis) CAD
was present in 66 of 219 (30%) patients who underwent coronary angiography.
The mean ± SD CAGE 50 score (number of CASS (Coronary Artery Surgery
Study) segments with >=50% stenosis) was 4.3 ± 2.6. A higher PURSUIT
risk score was associated with greater likelihood of 3-vessel or left main CAD
(p<0.001, chi-square test), a higher CAGE 50 score (p<0.001, Kruskal-Wallis
test), and higher 30-day mortality (p<0.001, chi-square test) (table).
Conclusions: The PURSUIT risk score correlates not only with mortality but
also with predischarge ejection fraction and with angiographic severity of CAD
in nonselected, community-based patients with NSTEMI. Early coronary an-
giography should be considered for NSTEMI patients with a high PURSUIT
risk score that are candidates for revascularization, since they are very likely to
have 3-vessel or left main CAD.

PURSUIT risk score P

0-4 5-8 9-12 13-16 17-20 >20

EF (%), mean (SD) 59(12) 57(13) 54)15) 45(12) 38(16) 33(5) <0.001
3-vessel or left main disease, n (%) 3/34)9%) 10/66(15%) 17/63(27%) 23/37(62%) 9/15(60%) 4/4)100%) <0.001
CAGE 50 score, mean (SD) 2.9 (1.9) 3.7 (2.3) 4.4 (2.4) 5.4 (2.7) 5.8 (2.4) 7.3 (2.2) <0.001
30-day mortality, n (%) 0/39(0%) 1/85(1%) 9/108(8%) 9/60(15%) 5/31 (16%) 6/14(43%) <0.001
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P3681 Myocardial perfusion in real-time using power
modulation. An in-vivo evidence for a
microcirculatory damage after acute myocardial
infarction

J. Zamorano, R. Moreno, V. Serra, C. Almeria, J.L. Rodrigo, E. De Marco,
C. Alburquerque, L. Sanchez-Harguindey. Hospital Clinico San Carlos,
Cardiology Dept., Madrid, Spain

Recently, myocardial contrast echocardiography (MCE) have shown to be ca-
pable to evaluate the myocardial microvasculature status by measuring flow
reserve during the administration of vasodilator stimuli. The objective of this
study was to evaluate the usefulness of MCE in detecting the microvascula-
ture abnormalities that occur after acute myocardial infarction (AMI) by using
real-time MCE at baseline without the necessity of vasodilator stimuli.
We studied 89 myocardial segments in 16 patients (11 with recent AMI and 5
control subjetcts with normal coronary arteries angiographically demonstrated).
The Power-Modulation technique (Agilent 5500 equipment) was used. This
technique combines low (0.1) and high (1.7 for 5 frames) mechanical index. A
quantification system (Quanticom, Echotech, Germany) was used. The velocity
of contrast refilling was calculated with the following formula: (Ip - I1 sec)/tp - 1,
where 1p is the peak refilling videointensity, 11 sec the intensity 1 sec after the
high-mechanical index impulse to the time of peak videointensity
Myocardial segments in AMI patients showed a significantly reduced contrast
refilling velocity in comparison with control subjects (1.41±2.16 vs 2.69±2.48,
p<0.05) (see figure).

MCE in AMI vs control subjects.

Conclusion: This low-index, real-time MCE tecnique allows an in vivo demon-
stration of the abnormalities that occur in the myocardial microvasculature of
patients with AMI, with the administration of i.v. contrast agents and without the
necessity of vasodilator stimuli.

P3682 Left ventricular segmental motion and perfusion
myocardial contrast echocardiography analysis in the
acute phase of coronary ischaemic syndromes

H. Custodio, A. Candido, J. Galvao, L. Bronze, J. Fernandes, J. Azevedo,
I.Arroja, A. Aleixo. Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

Doppler echocardiography with the administration of new myocardial contrast
enhancement agents (MCE) has been applied in a large number of cardiac
pathologies including the evaluation of left ventricular (VE) myocardial perfu-
sion post acute coronary syndromes (ACS). MCE clinical impact has not yet
been established in ACS. Our aim was to assess the clinical utility of the initial
MCE study (day 1) in ACS patients (pts). We evaluated 54 pts with ACS clin-
ical and laboratorial diagnosis, mean age 62±13 yrs (44-72 yrs), 56% male,
submitted to B-mode echocardiogrphy, second harmonic (2H) and MCE imag-
ing, destruction technique, PCI software, Doppler "power angio", MCE agent
Levovist® 4g/300mg/ml. 2H MCE studies were performed <24 hours post CCU
admission. 2H MCE studies were analysed in 3 apical LV views, transferred
to a cine-loop digital memory, 0.8 mechanical index, delta 2 function, endo-
cardial contour 3 level, 1:4 cycles synchronization and optimisation of the B-
mode imaging. 864 LV myocardial wall segments were analysed according to
the ASE classical model. We assessed the LV regional wall motion abnormali-
ties (normal-0, hypo-1, aqui-2 e disquinesia-3, aneurysm-4) and calculated the
wall motion index (WMI) by 2H MCE. In the same We established the LV seg-
mental MCE perfusion pattern (normal-2, heterogeneous-1 and absent-0) and
calculated the MCE perfusion index (MCEI). Pts were submitted to coronary
angiography to assess the extension and degree of coronary artery disease
severity (single- vs. multivessel). Type 2 MCE pattern was found in 59,1%, type

MCE Results

MCE Normal Hypoquinesia Aquinesia Dysquinesia Singlevessel Multivessel

Pattern 2 94.9% 16.3% 10.2% 0.0% 85.4% 51.5%*

Pattern 1 5.1% 51.1% 43.8%** 35.4%` 9.9% 27.3%'
Pattern 0 0.0% 32.5%* 45.8% 64.5% 4.6% 21.4%
p value p=0.01 *p<0.01 p=0.03 "p=0.04

1 in 23,3% and type 0 in 17,5% of the LV myocardial wall segments. LV MCEI
registered an inverse correlation with the WMI (r=-0.44; p<0.01). Single vessel
disease was detected in 23,1% and multivessel in 76,9% of pts.
MCE is a noninvasive technique with the potential to identiphy the extension
and degree of severity of the LV myocardial microcirculation involvement in the
acute phase of ACS.

P3683 Right ventricular function in patients with left
ventricular infarction

K. Kitikidou, H. Karvounis, C. Papadopoulos, D. Adamidis, A. Kiotsekoglou,
A. Mitakidou, G. Parharidis, G. Louridas. AHEPA Hospital, Aristotle University,
1st Dept. of Cardiology, Thessaloniki, Greece

Introduction: Patients with acute myocardial infarction (AMI) may develop
right-side signs and symptoms. We evaluated right ventricular (RV) function
in patients (pts) with a left ventricular (LV) AMI and no RV involvement.
Methods: We studied RV function using Doppler Echocardiography in 22 pts
(mean age 56±4) with LV-AMI and no ECG signs of RV involvement. Seven pts
had anterior AMI, five pts lateral AMI and ten pts inferior AMI. Echo-Doppler ex-
amination was performed on admission and two months after the acute event.
All pts were thrombolysed, had an uncomplicated course and stayed only on
medical treatment until the second study. We evaluated RV (diastolic) func-
tion from the transtricuspid and transpulmonary velocity curves and measured
the E wave, the A wave, decceleration time of the E wave, isovolumic relax-
ation time, E/A ratio and the myocardial performance index (TEI index) of the
RV. Twenty two age and sex matched normal individuals comprised our control
group. Statistical analysis was performed using t-test and statistical significance
was defined as a p value<0.05.
Results: There were no statistical differences concerning the location of the
AMI. The table reviews all relevant data.

RV indices Controls Patients on p	 Controls Patients at p
(n=22) admission (n=22) (n=22) 2 months (n=22)

E wave (m/sec) 	 0.58110.13 0.380±0.25 <0.001 	 0.58110.13 0.498±0.18 NS
A wave (m/sec) 	 0.440±0.04 0.320±0.27 <0.001 	 0.440±0.04 0.364±0.22 NS
E/A 1.35±0.11 1.16±0.24 NS 	 1.35±0.11 1.35±0.19 NS
DT (sec) 0.124±0.011 0.237±0.12 <0.001 	 0.124±0.011 0.168±0.14 NS
IVRT (sec) 0.031±0.025 0.048±0.07 <0.001 0.031±0.025 0.034±0.038 NS
MPI 0.264±0.14 0.364±0.18 <0.001 	 0.264±0.14 0.278±0.18 NS

RV indices in pts with a LV-AMI versus controls on admission and two months after the acute
event.

Conclusions: Patients with LV-AMI and no RV involvement on the surface
ECG, exhibit impairment of RV systolic and diastolic function as assessed by
the MPI and RV indices. There is spontaneous improvement of these indices
after two months towards normal values.

P3684 New method for quantification of the baroreflex in
post infarction patients

G. Schmidt 1 , A. Bauer 2 , R. Schneider 1 , P. Barthel 2 . tTechnische Universitat,
I. Medizinische Klinik, Munchen, Germany; 2Deutsches Herzzentrum
Munchen, Munich, Germany

Objective: To demonstrate a new method for quantification of the baroreflex.
Methods: In 69 post-MI patients, simultaneous 30 minutes recordings of ECG
and arterial blood pressure (Portapres®) were derived. The new method selects
systolic arterial blood pressure (SBP) waves which are higher than the preced-
ing SPB wave and calculates the mean fluctuations of RR intervals (RRI) and of
SBP before and after the SBP increase. The slope of the regression line of the
first ten values of RRI and SBP after the increase of SBP is used as measure
of baroreflex dynamicity (BRD).
Results: The fluctuations in RRI are closely coupled to the fluctuations in SBP
(Figure 1). Accordingly, there was a close correlation of RRI and SBP (Fig-
ure 2). BRD was highly correlated with Heart Rate Turbulence Slope (r=0,69,
p<0,0001, not shown).

Conclusion: The new method allows a non-invasive quantification of the
baroreflex function.
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P3685 Functional recovery of akinetic segments post acute
myocardial infarction. The role of myocardial contrast
echocardiography

H. Custddio 1 , V. Azevedo 1 , A. Anao 1 , C. Andre 1 , M. Vieira 1 , I. Arroja 2 ,

J. Azevedo 2 , A. Aleixo 1 . 1 Hospital de Sao Francisco Xavier, UN/CARD,
Lisbon, Portugal; 2Hospital Sao Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

Myocardial contrast echocardiography (MCE) is a new imaging technique that
can perform a non invasive analysis of the coronary microcirculation during
acute myocardial ischemia and infarction (AMI). Purpose: To assess the MCE
distribution post AMI on the potential recovery of LV myocardial wall segments
with abnormal wall motion (AWMS). Methods: We evaluated a sample pop-
ulation of 54 pts submitted to MCE study <24 h post AMI, using a Sequoia
C256 (Acuson, CL, USA) ultrasound equipment, intermitent imaging, 1:4 cy-
cles acquisition, destructive method, PCI software, Doppler angio mode, delta
function 2, edge function 2, 3V2c 4 MHz probe, 0.8 mechanical index, after
Levovist® 4g-300 mg/ml (Schering AG, Germany) intravenous injection. A pair
of MCE images, corresponding to the destruction and perfusion phases were
compared. Hypokinetic and akinetic LV myocardial wall segments with >6 mm
thickness were identified and the MCE pattern evaluated (normal-2; patchy-1;
absent-0). AWMS of the LV myocardium included both hypokinetic and aki-
netic LV myocardial wall segments. LV wall segments with <6 mm thickness
were not included in this MCE study. Several LV parameters were analysed,
such as the number of AWMS per pt, the total number of LV myocardial wall
segments with MCE pattern 0 (P0), 1 (Pi) and 2 (P2) per pt, the number of
MCE pattern 0, 1 and 2 per pt among AWMS, the LV end-diastolic (LVDV-ml)
and endsystolic (LVSV-ml) volumes and its derived LV percent ejection fraction
(LV%EF-%). The recovery of LV segmental function and LV%EF were anal-
ysed at >6 months follow-up. The LV%EF variation (LV%EF Var-%) was also
calculated as this variable difference between <24 hours and 6 month studies.
Results: 92% (48/52)pts were evaluated at >6 months follow-up. Significant di-
rect correlations were obtained between LV%EF and the total number of P2/pt
(r=0.55; p=0.01) and P2 AWMS/pt (r=0.63; p<0.01). Significant inverse corre-
lations were obtained between LV%EF and the total number of PO and P1/pt
(r=-0.44 and -0.47; p=0.04-0.03) and PO and P1 AWMS/pt (r=-0.51 and -0.56;
p=0.01 and <0.01). The LV%EF at >6 months period and LV%EF Var were
related mainly with the number of P1/pt (r=0.66 and 0.70; p<0.01) and P1
AWMS/pt (r=0.68 and 0.72; p<0.01). Conclusions: The recovery of left ventric-
ular segmental wall motion and global function post AMI was related with the
presence of a particular pattern of myocardial contrast echocardiography. The
functional recovery of the LV myocardium post AMI can be already assessed by
myocardial contrast echocardiography at an early phase of the acute coronary
event.

ANTITHROMBOTIC/THROMBOLYTIC AGENTS

P3686 Recombinant P-selectin glycoprotein ligand-Ig
enhances the thrombolytic effect of alteplase,
reteplase, and streptokinase in a canine model

A. Kumar, M.P. Villani 2 , G.D. Shawl, R.G. Schaub. I Wyeth Genetics
Institute, Inflammation Biology, Cambridge, United States of America;
2Da Vinci Biomedical Research Products, South Lancaster, United States of
America

Platelet-leukocyte interactions, mediated by P-selectin on platelets and its high
affinity ligand P-selectin Glycoprotein Ligand-1 (PSGL-1) on leukocytes, lead
to tissue factor release and fibrin generation and hence are important in throm-
bus stabilization and amplification. We have previously demonstrated that P-
selectin antagonism using rPSGL-Ig, a recombinant soluble form of PSGL-1,
in conjunction with alteplase, significantly accelerated thrombolysis and pre-
vented reocclusion in a porcine model. In this study, the efficacy of rPSGL-Ig in
enhancing the thrombolytic effect of alteplase (tPA), reteplase (rPA) and strep-
tokinase (SK) was studied in a canine model of thrombolysis. Occlusive throm-
bus formation was induced by placing a copper coil in the left internal iliac artery
of 12-15 kg mongrel dogs under fluoroscopic guidance. All animals received
aspirin (2 mg/kg IV) prior to coil placement and heparin (70 U/kg bolus+15
U/kg/hr infusion) immediately upon coil occlusion. After 15 min, thrombolytic
therapy was initiated using tPA (1.5 mg/kg IV, 8% as an initial bolus, remain-
ing infused over 90 min), rPA (2 IV bolus injections of 0.17 U/kg 30 min apart)
or SK (23,000 U/kg IV infused over 60 min). Ten minutes after initiation of the
thrombolytic, animals received a single IV bolus of either vehicle (n=6, 10, 7 for
tPA, rPA and SK respectively) or rPSGL-Ig at 500 µg/kg (n=6, 7, 7 for tPA, rPA
and SK respectively). Blood flow through the artery was monitored by angiog-
raphy every 10 min for 3 hr and was graded on a scale 0-3. In control animals,
thrombolysis was achieved in 55±7.6 (mean±SEM), 60±10.4, and 50±4.9 min
with tPA, rPA and SK respectively. rPSGL-Ig reduced time to lysis with the
three lytics by 55% (p=0.002), 55% (p=0.02), and 46% (p=0.004) respectively.
rPSGL-Ig also increased the post-lysis percent time with near normal (score 2
or 3) blood flow from 38.1±8.5%, 38.5±10.2% and 35.1±11% to 74.3±14.1 %

(p=0.03), 88.4±11.6 (p=0.006) and 64.1±15.9% (p=0.16) in the tPA, rPA and
SK groups respectively. Further, no increases in bleeding times (measured on
the inner lip) and bleeding from incision sites was noted in rPSGL-Ig-treated vs
control animals. These data demonstrate that P-selectin blockade with rPSGL-
Ig modulates platelet-, leukocyte-mediated thromboinflammatory events, and
enhances the thrombolytic effect of the thrombolytic agents tPA, rPA, and SK
without increasing bleeding complications.

P3687 Superior clinical efficacy of clopidogrel compared to
ticlopidine after successful coronary stenting: a
meta-analysis of published studies

G. Casella 1 , F. Ottani 2 , A. Capecchi 1 , P. Sangiorgio 3 , P.C. Pavesi 1 ,

D. Bracchetti 3 . 1 Cardiology Ospedale Maggiore, Bologna, Italy; 2Ospedale
San Bortolo, Cardiology, Vicenza, Italy; 3 Ospedale Maggiore, Cardiology,
Bologna, Italy

Background: Combination therapy with aspirin plus ticlopidine has become
the reference antithrombotic therapy after coronary stenting. However despite
its effectiveness, ticlopidine has a significant incidence of severe side effects.
Thus, clopidogrel, a ticlopidine analogous with an excellent safety profile, has
been introduced in clinical practice. To date only few underpowered studies
comparing the clinical efficacy of clopidogrel and aspirin versus standard com-
bination therapy after coronary stenting have been performed and odds ratios
(OR) vary substantially between them. Thus, the present investigation refines
these values by means of a formal meta-analysis.
Methods: Ten studies were considered suitable for analysis. OR were calcu-
lated for 30-days follow-up in patients who had undergone successful coronary
stenting. Primary end points were a composite of death and non-fatal myocar-
dial infarction (MI) as well as a composite of major adverse side effects as
considered in every single study. Secondary end points were a composite of
major adverse cardiac events (MACE), according to single study definition, and
individual cardiac events as well.
Results: A total of 11688 patients were included. At 30 days, the OR for death
and non-fatal MI was 0,63 (95% Cl, 0.47-0.85; p=0.003) in favor of patients
treated with clopidogrel and aspirin. There was also a trend toward less MACE
(p=0.1), less mortality (p=0.2) and less non-fatal MI (p=0.12) for patients treated
with clopidogrel. Furthermore, OR for major adverse side effects was 0,53 (95%
Cl, 0.42-0.66, p<0.00001) in favor of patients treated with clopidogrel and as-
pirin. However, when the analysis was limited to the randomized trials, clopido-
grel plus aspirin demonstrated less impressive advantage over standard ther-
apy except for a better safety profile (OR 0.46, 95% CI 0.32-0.66; p=0.00002).
Conclusions: According to 30-day death and nonfatal MI rates, the present
meta-analysis demonstrates that clopidogrel has a superior clinical efficacy
compared to ticlopidine in patients who had undergone successful coronary
stenting. In addition a significantly better safety profile than ticlopidine was re-
ported, confirming on a larger scale the findings of the randomized comparative
trials.
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P3688 Enoxaparin in unstable angina patients who would
have been excluded from randomized pivotal trials

J.Ph. Collett, G. Montalescot 2 , E. Fine 2 , J.L. Golmard 3 , R. Choussat 2 ,

A. Ankri 4 , R. Dumaine 2 , D. Thomas 2 . 1 H6pital Pitie-Salpetriere, Cardiology,
Paris, France; 2Pitie-Salpetriere, Cardiology, Paris, France; 3Pitie-Salpetriere,
Department of Biostatistics, Paris, France; 4 Pitie-Salpetriere, Department of
Haemostasis, Paris, France

Background: Following ESSENCE and TIMI 11 B trials, a large population with
UA/NSTEMI is being treated with enoxaparin. However, many of these patients
receiving enoxaparin would not have been eligible for these trials. The present
study tried to identify and to describe this group of patients and examined the
therapeutic options and the 1 month outcomes.
Methods and Results: In our center, all patients with UA/NSTEMI are antico-
agulated with subcutaneous enoxaparin and followed-up for 1 month. Among
515 consecutive patients, we identified 174 patients ("EP" group for excluded
patients)who would have not been eligible for ESSENCE or TIMI 11 B according
to 7 major exclusion criteria, including heart failure (n=82), chronic renal failure
(creatinine clearance <30 mLlmin, n=62), left bundle branch block (n=35), a re-
cent history of stroke (n=20), recent surgery (n=19), cancer (n=20) and acute
anemia (n=5). This "EP" group was older, had a higher female/male ratio, had
more frequently a past-history of MI or a diagnosis of non-Q MI on admis-
sion in comparison patients without any of the exclusion criteria ("NEP" group).
Coronary revascularization and the use of GP lib/Ilia inhibitors were less fre-
quent in the "EP" group than in the 'NEP" group (24.7% vs 34.9%, p<0.01,
and 4.6% vs 11.1%, p<0.01, respectively). The distribution of the anti-Xa ac-
tivity was similar in both groups. Although the "EP" group were at higher risk
of bleedings than the "NEP" group, the rates of bleedings (major and minor)
at 30 days were similar in both groups (2.3%vs 2.9%, respectively, p=NS).
After multivariate analysis, the use of GP lb/Ilia inhibitors and hypertension
were the only independent predictors of bleeding found in the whole popula-
tion. Compared with the "NEP" group, the group of "EP" had also a higher
risk profile for further ischemic events. Indeed, this group had a 4-fold increase
rate of death or MI at 30 days (15.5% vs 4.1% for "EP" vs "NEP", respec-
tively, p<0.01). After multivariate analysis, the independent predictors of death
or MI at 30 days were NSTEMI on admission, creatinine clearance and heart
failure.
Conclusion: Patients who do not fit the enrolment criteria of ESSENCE/TIMI
11 B are at higher risk of both bleedings and ischemic events. In these patients,
enoxaparin with dose-adjustment to creatinine clearance provides adequate
anti-Xa levels and no excess of bleeding. However, these patients remain at
high risk of recurrent ischemic events. Renal and heart failures were two strong
predictors of poor outcome besides a positive troponin test on admission.

P3689 Inhibition of ADP- induced platelet-leukocyte
conjugate formation by clopidogrel and
AR-C69931 MX

R.F. Storey, H.M. Judge, R.G. Wilcox, S. Heptinstall. University Hospital,
Cardiovascular Medicine, Nottingham, United Kingdom

Background: Platelet-leukocyte interactions are recognised to have pro-
inflammatory effects, which may be important in the pathophysiology of is-
chaemic heart disease. Clopidogrel and the novel intravenous antithrombotic
agent AR-C69931 MIX act at the level of the platelet P2Y1 2 receptor, which is
known to amplify platelet activation, aggregation and other responses including
expression of P-selectin, which is the dominant mediator of platelet-leukocyte
conjugate formation via interaction with PSGL-1 on leukocytes.
Methods: ADP-induced platelet-monocyte and platelet-neutrophil conjugate
formation, as well as P-selectin expression, were studied using hirudin-
anticoagulated whole blood and flow cytometry with fluorescent-labelled an-
tibody techniques (anti-CD14-RPE and anti-CD42a-FITC to identify platelet-
leukocyte conjugates). Platelet aggregation was measured using whole blood
single-platelet counting. We studied the effects of 10 days administration of
clopidogrel 75 mg od, aspirin 75 mg odor their combination in 12 healthy volun-
teers with 2 weeks washout period between phases. The effects of clopidogrel
(300 mg loading dose and 75 mg od) in 8 patients undergoing intracoronary
stent implantation were assessed with blood sampling prior to and 4-7 days af-
ter clopidogrel, with addition of AR-C69931 MX 100 nM in vitro before and after
clopidogrel administration.
Results: In the healthy volunteer study, ADP (30 µM) induced significant aggre-
gation, P-selectin expression, platelet-monocyte and platelet-neutrophil conju-
gate formation that were all inhibited by clopidogrel (p<0.01 all parameters)
but not by aspirin e.g. platelet-monocyte % conjugates 89.1 ± 1.8 before treat-
ment, 59.3 ± 5.2 clopidogrel, 89.6 ± 2.3 aspirin, 53.0 ± 5.2 clopidogrel +
aspirin. The same inhibitory effects of clopidogrel were seen in the patient
study. AR-C69931 MX yielded greater inhibition of aggregation and P-selectin
expression (p<0.05) than clopidogrel. AR-C69931MX significantly added to
the inhibitory effect of clopidogrel on platelet-monocyte conjugate formation
(platelet-monocyte % conjugates: before clopidogrel 96.3 ± 0.6, before + AR-
C69931 MX 63.5 ± 7.0, clopidogrel 80.3 ± 5.1, clopidogrel + AR-C69931 MX
61.2 ± 7.2, p<0.01).

Conclusions: Inhibition of platelet-leukocyte conjugate formation, via inhibition
of platelet P-selectin expression, by clopidogrel and AR-C69931 MX may con-
fer therapeutic anti-inflammatory effects in the management of patients with
ischaemic heart disease. The greater effects of AR-C69931MX compared to
clopidogrel support further clinical trials of this agent.

P3690 The EARLY platelet substudy

P.A. Gurbel 1 , M. Roe 1 , R.D. Bahr', W. Gibler 1 , A. Malinin 1 , E.M. Ohman 3 ,

V.L. Serebruany t . t Sinai Hospital, Baltimore, United States of America; -ST.
Agnes Hospital, Baltimore, MD, United States of America; 3 University of North
Carolina, Chapel Hill, NC, United States of America

Background: Receptors other than GPIlb/Ills may mediate leukocyte-platelet-
endothelial interactions that obstruct the microvasculature in acute coronary
syndromes (ACS) and cause microinfarcts. The effect of eptifibatide on these
receptors was investigated in a substudy of the EARLY trial.
Methods: Patients received early(in the Emergency Department, n=27) or late
(12-24 hours, n=28) eptifibatide. Ten platelet receptors by flow cytometry and
platelet aggregation were measured serially at baseline, and at 3,6,12 and 24
hours after randomization.
Results: Demographics were similar, except that late patients were older. No
significant differences were seen in either group for CD 31, CD 63, CD 107a,
CD107b, CD 41 (GPllb/Ilia expression), CD 62p or platelet-leukocyte aggre-
gate formation. PAC-1 (GPIlb/Illa activity), CD 51/61 (vitronectin receptor)and
CD 42b (GPIb)were inhibited by eptifibatide (p<.05). See table.

Early data

ADP (%)
	

PAC-1 (MFI)

Early 	 Late 	 Early	 Late

B-L 72± 20 80±12 5.8±9 5.5±1.2
3H 7±9' 58±21+ 2.2±4* 4.9±2.1+
6H 4±9' 63 ±23+ 2.4±1.1' 4.4±1.6+
12H 8±17' 66±26+ 2.6±1.1' 3.7±7
24H 30±33' 9±16+' 2.3±4' 3.1±1.4'

CD 51/61 (MFI) CD42b (MFI)
Early Late Early Late

B-L 11.9±4.4 11.5±5.5 207±60 126±70+
3H 5.9±3.2' 10.8±3.1+ 121±40' 140±93
6H 5.6±2.3* 12.4±3.3+ 135±73' 117±59
12H 6.1±2.9' 12.9±3.0+ 129±62' 155±42
24H 6.0±2.3' 6.2±2.3' 135±82* 107±59
ADP= aggregation by 10u mol ADP, MFI= mean fluorescence intensity, 'pe.05 vs. baseline, +
pe.05 between groups, B-L= baseline

Conclusion: 1) In the Emergency Department, early eptifibatide therpay
rapidly and profoundly inhibits platelet aggregation. 2) The drug effect on
platelet receptors appears limited not only to a reduction in GPllb/Ilia activity,
but also to CD 51/61 and CD 42b inhibition.

P3691 Evidence of platelet aspirin resistance acquisition
after a long-term treatment

F.M. Pulcinelli, P. Pignatelli, A. Celestini, F. Violi, P.P. Gazzaniga. University "La
Sapienza", Experimentale Medicine and Pathology, Rome, Italy

Acetylsalicylic acid is the most commonly used antiplatelet drug in the preven-
tion of atherothrombotic diseases. While the clinical efficacy of aspirin in acute
coronary syndrome has been well established, chronic use of aspirin may be
not efficacious in preventing cardiovascular events. Here we report for the first
time that aspirin resistance is a phenomenon that can appear after a prolonged
treatment with this drug. In 150 patients with atherothrombosis maximal per-
centage and the lag phase of Platelet Aggregation induced by collagen (2 mi-
crog/mi) and ADP (2 microM) was performed before and after 2, 6, 12, and 24
months of aspirin treatment were evaluated.
The lag-phase was unmodified in 21% of the patients at 2 and 6 months, in
36% at 12 months and 60% at 24 months compared to the baseline values.
Maximal aggregation was unmodified in 19% of the patients at 2 months, in
23% at 6 months, in 35% at 12 months and 51% at 24 months compared to
the baseline values. ADP aggregation was unmodified in 27% of the patients
at 2 months in 29% at 6 months, in 34% at 12 months and 53% at 24 months
compared to the baseline values. In all patients the response to arachidonic
acid was absent during aspirin treatment.
Treatment with ticlopidine (250 mg/die) did not show any change of platelet
aggregation during two years of follow-up.
Taken together these data suggest that there are two types of aspirin resis-
tance, onb.pccurring early after aspirin ingestion, another later at least after
6 months of aspirin ingestion. These findings suggest the existence of mul-
tiple mechanisms causing aspirin resistance. In conclusion, we showed that
prolonged aspirin treatment is associated with progressive restoring of platelet
function. Identification of aspirin resistance may be useful to tailor individual
therapy in patients with atherothrombosis.
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P3692 R-PA and abciximab, r-PA, TNK-tPA and
streptokinase: fibrinolytic and haemostatic
alterations in myocardial infarction

S. Szabo', D. Etzel 2 , T. Walter 2 , R. Ehlers 2 , S. Kazmaier 2 , U. Helber 2 ,

H.M. Hoffmeister 1 . t Stadtisches Klinikum Solingen, Medizinische Klinik II
Solingen, Germany; 2Medizinische Klinik, Abteilung Ill, 72076 Tubingen,
Germany

In order to reduce undesirable side-effects, newer thrombolytics should have a
high fibrin-specificity. We investigated the effects of the regimen with half dose
reteplase (r-PA) & the Gpllb/Illa antagonist abciximab compared with full dose
r-PA, tenecteplase (TNK-tPA) and streptokinase on systemic plasmin and co-
agulation activation markers (plasmin antiplasmin complexes (PAP), thrombin
antithrombin-III (TAT)). 20 (pts.) with acute myocardial infarction had r-PA & ab-
ciximab, 18 pts. had r-PA, 10 pts. were given TNK-tPA and 26 pts. received
streptokinase; control group: 75 healthy persons.

24h

PAP (pg/I), controls 349±29
TNK-tPA 646+233 8136±1150*8 6489+284* 607±72#
R-PA/abcix. 513±76 14914±2667*# 11883±2257* 398±63#
R-PA 574±86 25204±3048*1 14870±2382* 429±908
Streptokinase 526±97 29457±4043* 10255±1443* 6404+1165*
TAT (µg/I), controls 3.0±0.2
TNK-tPA 10.6±6.4 10.5±4.2*# 5.6±1.0# 6.1+0.8
R-PA/abcix. 7.6+3.1 10.0+2.4*# 8.7+3.1 # 7.2+1.8
R-PA 6.0±1.5 12.0±4.7*# 5.0±1.1# 7.2±2.3
Streptokinase 13.0±3.7* 49.8±16.8* 49.9±17.0* 23.9+7.1*

*: p<0.05 vs. controls; #: p<0.05 vs. r-PA, 1: p<0.05 vs. TNK-tPA

The TNK-tPA group had the highest, the streptokinase group the lowest in vivo
fibrin-specificity. R-PA & abciximab caused a lower systemic procoagulatory
state vs. r-PA alone, however, these effects were more marked compared with
TNK-tPA.

P3693 Thrombolytic therapy prior to coronary
thrombectomy using the rescue PT catheter in acute
myocardial infarction

C. Kuehne, A. Bollmann, D. Husser, R. Fischer, H.U. Klein, J. Moiling.
University Hospital, Cardiology, Magdeburg, Germany

Background: Pharmacological thrombolytic therapy is an established method
in the management of acute myocardial infarction with ST-segment elevation.
There are, however, no reports showing the safety and efficacy of this approach
in conjunction with direct, catheter-based coronary thrombus removal.
Methods and Results: In 42 consecutive pts (mean age 56±9 years, 33
male, 9 female) with acute ST-segment elevation myocardial infarction the Res-
cue percutaneous thrombectomy (RPT) system (Boston Scientific) was ap-
plied to remove fresh (< 12 hours) coronary thrombus. Among those pts, 14
were treated with thrombolytic agents (1.5-2 mio IE streptokinase n=6, 10 U
reteplase n=8) prior to the intervention (L+). Their clinical characteristics in-
cluding age, gender, "door-to-needle"-time and target vessel were similar to
the remaining 28 pts without thrombolytic pretreatment (L-). Initial TIMI > 0 flow
was observed in 8/14 L+ pts (57%), as opposed to 6/28 L- pts (21 %, p=.021).
This resulted in a shorter X-ray (12±7 vs 19±8 min, p=.025) and also a trend
towards shorter total procedure duration (60±30 vs 77±43 min, p=.145) in L+
pts. After thrombosuction TIMI 2 or 3 flow was present in 8/28 (28%) and 19/28
L- pts (68%), and in 3/14 (21%) and 9/14 L+ pts (64%), respectively (p=ns).
There were no procedure related complications in both groups. L+ pts had a
shorter hospital stay (3.7±2.7 days) than L- pts (6.7±6.5 days, p=.044).
Conclusions: Thrombolytic therapy prior to catheter-based coronary thrombus
removal appears to be safe and effective. A larger prospective, randomized trial
assessing this approach seems warranted.

P3694 Safety and efficacy of a new Streptokinase regimen
(0.75 MU/10 min) in combination with Enoxaparin in
acute myocardial infarction

G. Tatu-Chitoiu, C. Teodorescu, M. Guran, P. Capraru, M. Dan,
O. Istratescu-Wolkowski, D. Constantinescu, M. Dorobantu. Spitalul de
Urgenta, Card. Dept., Bucharest, Romania

Background: Recent data suggested a similar efficacy of the combination be-
tween the standard Streptokinase (SK) regimen (1.5 m.u./60 min.) and Heparin
(H) with the one between the Standard SK and Enoxaparin (Enox) in patients
(pts) with acute myocardial infarction (AMI).
Objective: Safety and efficacy of a new SK regimen (0.75 M.U. infused in 10
min.) in combination with Enox has been compared to the one of the classical
combination Standard SK and H.
Methods: A group of 302 pts admitted within the first 6 hours after the onset of
the chest pain revealing AMI was divided in two subgroups according to the SK
regimen. In subgroup A (147 pts.) a dose of 0.75 MU was infused in 10 min. The
first bolus was followed after 50 min. by a new dose of 0.75 MU/10 min. only if
no bed-side signs of coronary reperfusion (CR) have been detected These pts.
also received Enox i.v. 40 mg. either before or immediately after the end of the
first SK bolus and 1 mg/kg every 12 hours for the next 48-96 hours. In subgroup
B (155 pts.) the classical SK regimen was used. In these pts. an infusion of
1000 iu/hour of H started immediately after the SK administration and lasted for
the next 48-96 hours. All pts. received aspirin. Three noninvasive CR criteria
have been used: 1.Rapid cessation of the chest pain. 2.Rapid decreasing of
the sum of the ST segment elevations by more than 50% from the initial value.
3. Rapid increasing of the CK and CK-MB with a peak within the first 12 hrs.
Results: The ratio of the CR was 75.5% in subgroup A, significantly higher that
the one of 61.9% registered in subgroup B (p=0.016). The in-hospital mortal-
ity was 7.48% in subgroup A and 12.25% in subgroup B. Neither stroke nor
other major haemoragical events were registered in both subgroups. Symp-
tomatic hypotension was more frequent in patients belonging to the A subgroup
(34.6%) as compared to the B subgroup (23.8%)(p>0.05). However hypoten-
sion proved to be transient and well controlled in all patients.
Conclusions: Combination between SK 0.75 MU/10 min. plus Enox is safe and
leads toward a significant higher ratio of CR and a lower in-hospital mortality
as compared to the classical SK regimen plus H.

P3695 Early posthrombolysis lesion pattern, coronary flow
and myocardial perfusion in ST elevated infarcted
patients: results from the GRACIA trial

F. Fernandez-Aviles' , J.J. Alonso 1 , J.M. Duran 1 , O. Sanz 1 ,

R.A. Hernandez', A. Merchan 3 , J.M. Gutierrez ° , A. Bethencourt 5 on behalf
of GRACIA group. t University Hospital of Valladolid, Institute of Heart Science
(ICICOR), Valladolid, Spain; 2H. Clinico San Carlos, Madrid, Spain; 3H.
Infanta Cristina, Badajoz, Spain; 4 H. Arquitecto Marcide, El Ferrol, Spain; 5H.
Son Dureta, Palma de Mallorca, Spain

Objective: We analysed basal angiographic data of infarcted and thrombol-
ysed patients included in the interventional arm of the GRACIA trial. Purposes
of this subanalysis were: 1) To assess coronary flow and myocardial blush fol-
lowing TIMI classification; 2) to assess the angiographic characteristics of the
culprit lesion within 6 to 24 hours after trhombolysis with rt-PA and; 3) to inves-
tigate clinical predictors of effective)Iow after thrombolysis.
Methods: The GRACIA trial inpkded 500 pts randomly assigned to angiog-
raphy and intervention within 6-24 hours of thrombolysis, or conservative
posthrombolysis ischemia-guided approach. We studied the angiographic data
from the 250 interventional patients (age: 60±12 years, 87% female), which
were obtained 17±6 hours (range 6 to 24 hours) after thrombolysis. Infarction
were located in the inferior wall in 57% of patients. The delay between onset of
symptoms and thrombolysis was 3.0±1.8 hours. Angiographic evaluation was
carried out by an independent core laboratory.
Results: Location of the culprit lesion was: left descending artery: 38%; right
coronary artery: 47%; circumflex: 15%; left main: 0.4%. At the time of angiog-
raphy only 11% of arteries had TIMI 0-I flow and the remaining 89% of patients
had TIMI flow III (73%) or 11 (17%). The blush score was grade 0 in the majority
of the arteries (81%), grade 1 in 2 arteries (1%), grade 2 in 3 arteries (1%)
and 3 grade in the remaining 17% of arteries. Diameter stenosis of the culprit
lesions was 83±18%. Complex morphology was found in 38% culprit lesions.
Only 20% of culprit lesions had angiographic evidence of thrombus. Multivari-
ate analysis (logistic regression) of clinical variables showed two independent
predictors of operative flow (TIMI II or III): a) the infarct location in the inferior
wall (OR: 1.6 Cl 95%: 1.01-2.49, p=0.04), and b) the presence of multivessel
disease (OR 0.63, Cl 95% 0.41-0.98, p= 0.04).
Conclusions: 1) Most pts with AMI had a good myocardial perfusion and effec-
tive coronary flow in the angiography performed 6 to 24 hours after thrombol-
ysis; 2) The probability TIMI flow II or III is 60% higher in patients with inferior
AMI; 3) the probability of effective flow is 40% lower in pts with multivessel
disease.
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P3696 Transcutaneous ultrasound enhances coronary
thrombolysis. The first human pilot study

M.G. Cohen 1 , E. Tuero 2 , J. Bluguermann 1 , R. Kevorkian 1 , R.J. Siegel
M.P. Hudson 6 , D. Weavers, L. R. Grinfeld 1 . 1 Hospital Italian de Buenos
Aires, Buenos Aires, Argentina; 2 lnstituto Cardiovascular de Rosario, Rosario,
Argentina; 3 Policlinico Bancario, Hemodinamia, Buenos Aires, Argentina;
4 Hospital Santojanni, Buenos Aires, Argentina; 5 Cedars-Sinai Hospital, Los
Angeles, United States of America; 6Henry Ford Hospital, Detroit, United
States of America

Background: Thrombolysis efficacy is limited by moderate patency rates and
increased bleeding risk. Animal studies using the combination of transcuta-
neous low frequency ultrasound and thrombolysis have shown improved pa-
tency over thrombolysis alone.
Objective: To assess the safety and feasibility of noninvasive, transcutaneous
low frequency ultrasound (Timi3 Systems, Inc, Santa Clara, CA) as adjunctive
treatment to thrombolytic therapy for patients with acute myocardial infarction
(MI).
Methods: Patients presenting with ST elevation MI within 6 hours of symptom
onset, without contraindications for thrombolytic therapy, were enrolled in the
study. Patients were treated with reteplase (n=15) or tenecteplase (n=10) and
60 minutes of low-frequency transcutaneous ultrasound applied on the mid-
sternal area within 8±12 min after initiation of fibrinolysis. The primary efficacy
endpoint was TIMI grade flow at 90 minutes in the infarct related artery (IRA).
All patients were followed for 30 days.
Results: Of the 25 patients enrolled between December 2000 and August
2001, 24 were treated with 60 min of ultrasound. Mean age was 57±10 years;
prior MI was present in 4 (16%) patients. Symptom onset to fibrinolytic admin-
istration was 193±82 min. The IRA was the LAD in 9 (36%) patients, the LCx
in 1 (4%) patient, and the RCA in 15 (60%) with a mean residual stenosis of
92%. At 91±14 minutes, TIMI grade 3 flow was present in 16 (64%) patients,
TIMI grade 2 in 5 (20%). None of the patients had TIMI grade 0. ST segment
deviation resolution at 90 min after ultrasound in combination with thrombolysis
was greater than 50% in 67% of patients. Post-angiography PCI was performed
in 13 patients. There were no strokes, reinfarctions or deaths at 30-day follow-
up. No major adverse events were associated with adjunctive transcutaneous
ultrasound therapy.
Conclusion: Transcutaneous ultrasound therapy and standard thrombolysis
are feasible and safe in MI patients. A randomized clinical trial is under way
to further assess the efficacy of this novel, non-invasive, non-pharmacologic
approach to augmenting thrombolytic therapy.

P3697 Impact of reocclusion on 5-year survival and
reinfarction following fibrinolytic therapy: long-term
follow-up of the APRICOT-1 trial

M.A. Brouwer+, P.C. Kievit 1 , G. Veen 2 , A. Meijer 3 , F.W.A. Verheugtt.
t University Medical Center, Heartcenter, Department of Cardiology, Nijmegen,
Netherlands; 2Free University Medical Center, Department of Cardiology,
Amsterdam, Netherlands; 3 Catharina Hospital, Department of Cardiology,
Eindhoven, Netherlands

Background: In the first three months after successful fibrinolytic therapy, re-
occlusion has been shown to occur in about 30% of patients. Whereas reoc-
clusion within a week after demonstrated patency has been associated with a
twofold increased risk of mortality, the prognostic impact of reocclusion after
the acute phase remains to be determined.
Methods: In the APRICOT-1 trial 248 patients < 71 years had fibrinolysis for
acute myocardial infarction within 4 hours of symptom onset and a patent infarct
artery at angiography < 48 hours. Follow-up angiography and ventriculography
was scheduled at three months. Death and reinfarction were recorded using
medical charts, telephone contact with the general physician and information
from municipal registries.
Results: Reocclusion was observed in 71 patients (29%). Left ventricular ejec-
tion fraction increased from 51±10% to 55±11% in patients with sustained
patency (p < 0.01); in patients with reocclusion the change in ejection frac-
tion was -1.0±1.8% (p=ns). Mean clinical follow-up was 4.3±1.2 years. At five
years, survival was 90% for patients with reocclusion compared to 92% for pa-
tients with a patent artery at follow-up angiography (fig.la, p=ns). Death and
reinfarction rates were 34% and 20%, respectively (fig.1 b, p < 0.01).
Conclusion: After demonstrated coronary patency following fibrinolysis for
acute ST-elevation myocardial infarction, patients who survived the first 48

hours had an excellent 5-year prognosis. Although reocclusion was associated
with a higher risk for reinfarction and impaired left ventricular contractile recov-
ery, the potential adverse impact on long-term survival could not be demon-
strated.

P3698 Platelet-monocyte-endothelium interactions: aspects
of r-PA versus r-PA and abciximab in acute
myocardial infarction

S. Szabo t , D. Etzel 2 , T. Walter 2 , R. Ehlers 2 , S. Kazmaier 2 , U. Helberz,
H.M. Hoffmeister 1 . t Stadtisches Klinikum Solingen, Medizinische Klinik 11,
Solingen, Germany; 2Medizinische Klinik, Abteilung 111, 72076 Tubingen,
Germany

Alterations of the fibrinolytic/haemostatic system as well as the involvement of
platelets, leukocytes and endothelial cells have been described in acute my-
ocardial infarction. Newer regimen with a thrombolytic and a Gpllb/Ilia antago-
nist additionally influence these systems.
We investigated the effects of a new combined regimen with 1 dose reteplase
(r-PA) and the GpIlb/Ilia antagonist abciximab versus full dose r-PA on CD40,
CD40 ligand (CD40L) and CD42b on monocytes in a substudy of GUSTO V;
controls: 28 healthy persons.

Oh 	 90min. 	 3h 	 12h	 16h

CD40 (monocytes, %); controls 68+2.7
R-PA 72+4.2 	 74±3.5 	 72±4.3 	 71±4.0 	 81±2.6
R-PA/abcix. 69±3.4 	 63±4.1 	 62±4.2* 	 74±4.1 	 73±3.6
CD40L (monocytes, %); controls 5.7±1.2
R-PA 6.3±2.0 	 5.6±2.0 	 4.7±1.9 	 4.0±2.0 	 3.9±2.2
R-PA/abcix. 8.8±2.4 	 7.5±1.5 	 4.1±0.8# 	 6.7±2.0 	 6.1±2.0
CD42b (monocytes, %); controls 44.2±4.8
R-PA 39.5±7.8 32.6±7.3 25.5±6.1 28.0±9.0 29.3±8.5
R-PA/abcix. 38.0±6.4 34.0±6.5 25.4±4.65 39.5±7.7 35.0±6.6

decrease Oh/3h: ': p=0.078, #: p=0.025, 1: p=0.005

The r-PA/abciximab group showed a marked decrease of CD40-, CD40L-
and CD42b-positive monocytes in contrast to the r-PA group. This could be
an indicator for more benefical effects of the combined regimen on platelet-
induced monocyte activation, platelet-monocyte-endothelial adhesion and on
CD40/CD40L associated procoagulatory, proinflammatory and proadhesive ef-
fects by monocytes.

P3699 A comparison of efficacy and safety between three
streptokinase regimens and front loaded Alteplase in
patients with acute myocardial infarction

G. Tatu-Chitoiu, C. Teodorescu, M. Dan, M. Guran, P. Capraru,
O. Istratescu-Wolkowski, M. Dorobantu. Spitalul de Urgenta, Card. Dept.,
Bucharest, Romania

Objective: In a prospective study we compared the safety and efficacy of the
front loaded Alteplase (tPA) regimen (100 mg./90 min) to the one of three Strep-
tokinase (SK) regimens: 1. Infusion of 1.5 M.U./60 min (the SK1.5/60 regimen).
2. Infusion of 1.5 MU/20 min (the SK1.5/20 regimen). 3. Bolus of 0.75 M.U./10
min followed by a new bolus of 0.75 M.U./10 min. after 50-60 min. only if no bed
side signs of coronary reperfusion (CR) have been detected (the SK 0.75/10
regimen).
Methods: A group of 440 patients (pts.) admitted within the first 6 hours after
the onset of the chest pain revealing acute myocardial infarction (AMI) have
been divided in 4 subgroups according to the thrombolytic regimen used: the
tPA subgroup (82 pts.); the SK1.5/60 subgroup (121 pts.); the SK 1.5/20 min.
subgroup (125 pts) and the SK 0.75 MU/10 min. subgroup (112 pts.). All pts
also received heparin (1000 i.u./hour, 48-72 hours) and aspirin.. Three nonin-
vasive CR criteria have been used: 1.Rapid cessation of the chest pain. 2.Rapid
decreasing of the ST segment elevation by more than 50% from the initial value.
3.Rapid increasing of the CK and CK-MB with a peak within the first 12 hrs. The
incidence of haemorrhagic events, the ratio of CR, and the in hospital mortality
were evaluated.
Results: The ratios of the CR were 74.39% in the tPA subgroup, 75.2% in
the SK1.5/20 and 75.0% in the SKO.75/10 sbgroup. These ratios proved to
be practically equal each other but all were significant higher that the one of
59.5% registered in the SK1.5/60 min. subgroup. (p=0.031, 0.009 and 0.012,
respectively). The in hospital mortality was 7.3% in the tPA subgroup, 7.2% in
the SK1.5/20, 8.03% in the SK0.75/10 and 12.39% in the SK1.5/60. No signif-
icance difference has been registered among the 4 subgroups. One patient in
the tPA subgroup and 1 patient in the SK1.5/60 subgroup had signs of ischemic
stroke. The incidence of the major haemorrhagic events were 2.4% in the tPA
subgroup, 3.3%  in the 1.5/60, 3.2% in the SK1.5/20 and 2.6% in the SKO.75/1 0
(non-significant differences)
Conclusions: Our data suggest that two accelerated SK regimens (SK1.5/20
and 0.75/10) are equally efficient and safe as compared to the front loaded tPA
regimen. The classical SK1.5/60 regimen seems to be the weakest one among
the three SK regimens tested in this study.
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P3700 A lytic test for determination of resistance to
streptokinase predicts 30-day survival in patients
treated with streptokinase for acute myocardial
infarction

K. AI-Shawafi 1 , J. Francart 2 , A. Robert 2 , A. de Meester 3 , B. Pirenne 4 ,

J. Colt. ' Saint Luc University Hospital, Cardiology, Brussels, Belgium;
2 Universite Catholique de Louvain, Public Health, Brussels, Belgium; 3H6pital
de Jolimont, Cardiology, Jolimont, Belgium; 4 Hopital Saint Pierre, Intensive
Medicine, Ottignies, Belgium

Background: Streptokinase (SK) remains world-widely used because of its low
cost. The survival benefit obtained with SK is not optimal in AMI patients with
prior exposure to streptococcal antigen by infection or previous SK treatment.
The high anti-SK antibody titers in these patients are neutralizing SK, hamper
the thrombolytic response and probably clinical efficacy. The prevalence of SK
resistance in candidates for thrombolytic treatment is 9-28% depending on the
region. Identification of patients who are potentially resistant to SK before ther-
apy would contribute to prompt selection of an alternative reperfusion strategy.
A recent thrombolytic assessment system (TAS) furnished a lytic test for rapid
screening for SK resistance.
Objective: To evaluate the predictive value of this lytic test, applied to patients
with AMI before treatment with a standard dose of SK, on 30-day survival.
Methods: Hundred consecutive AMI patients were screened with the TAS SK
resistance test before the administration of SK, test results were blinded. Each
patient, whom was discharged alive, was contacted by telephone to ascertain
vital status at 30 days.
Results: There were 71 patients screened as responders and 29 as resis-
tants. Final follow-up was 99%. 30-day survival rate was in favor of respon-
ders (94.4%) over resistants (61.9%, p<0.001). The resistants group was older
(p=0.004). Age adjusment was done using Cox's regression analysis, survival
rate remained in favor of responders (p=0.027); hazard ratio: 3.94 (95% Cl 1.17
- 13.27).

Conclusion: The 30-day results showed a worse outcome for patients
screened to be resistants, and demonstrate that pre-therapeutic determination
of resistance to streptokinase can significantly contribute to a better manage-
ment of patients with AMI.

P3701 Neutralization of the anticoagulant effect of
fondaparinux by recombinant activated factor VII in
healthy male volunteers

N. Bijsterveld 1 , A. Moons 1 , B. van Aken 2 , R. van Amsterdam 2 , H. de Greef 2 ,

R. Peters', H. B011er 3 , M. Levi'. 'AMC, Cardiology, Amsterdam, Netherlands;
2 Organon, Oss, Netherlands; 3AMC, Vascular Medicine, Amsterdam,
Netherlands

Background: Fondaparinux sodium (Arixtra® ), a synthetic selective factor Xa
inhibitor, has proved beneficial for treatment of thrombotic disorders. In the con-
text of the use of every anticoagulant drug, bleeding may occur. Therefore we
tested the efficacy of recombinant activated factor VII (rVlla, NovoSeven®) in
neutralizing the anticoagulant effect induced by a high dose of fondaparinux in
healthy volunteers.
Methods: The study was a randomized, placebo-controlled, three-parallel
group trial. Male volunteers were to receive a single subcutaneous adminis-
tration of either fondaparinux (10 mg) followed by an intravenous bolus injec-
tion of rVlla (90 µg/kg, n=8); or fondaparinux followed by an intravenous bolus
injection of placebo (n=4); or placebo followed by rVlla (n=4). Placebo rVlla
and rVlla were given in a double-blind fashion two hours after fondaparinux or
placebo.
Results: Administration of rVlla after pretreatment with fondaparinux prevented
the decrease in thrombin generation marker prothrombin fragment 1.2 (F1+2)
as observed after fondaparinux administration. These in vivo data were sup-
ported by the results of two ex vivo thrombin generation tests. The injection
with rVIla, after the treatment with fondaparinux, resulted in a rapid and marked
thrombin generation, reflected by the reduction of the time to fibrin polymeriza-
tion in the thrombin generation assay (figure) and by the induction of endoge-
nous thrombin potential (ETP).
Conclusion: In this trial the inhibition of thrombin generation induced by fonda-
parinux was rapidly and significantly counteracted by rFVIIa. The overall results

Thrombin generation time

suggest that rVlIa is an effective and safe candidate as an antidote for fonda-
parinux.

P3702 Angiographic and clinical outcomes after coronary
artery stenting with glycoprotein llb/Illa inhibitors — Is
the gender gap closing?

I. lakovou 1 , G. Dangas 2 , F. Kuepper 1 , Y. Kobayashi 1 , D.T. Ashby',
J.W. Moses, M.B. Leone, R. Mehran 2 . ' Cardiovascular Research
Foundation, New York, NY United States of America; 2Lenox Hill Hospital,
Interventional Cardiology, New York, NY United States of America

Background: Women undergoing percutaneous coronary interventions (PCI)
are generally considered at higher early risk compared to men. However, it is
unknown whether this risk profile persists also when glycoprotein (GP) Ilb/Ilia
inhibitors are used during coronary artery stenting.
Methods: We identified 1215 concecutive patients who received GP Ilb/Ilia
inhibitors during 1852 coronary artery stent implantation procedures. Of these,
322 (26.5%) were women (488 procedures).
Results: Women had similar rates of in-hospital myocardial infarction (MI)
(0.9% vs. 0.56, p=0.48) and target vessel revascularization (TVR) (0% vs.
0.22%, p=0.72) compared to men. There were no procedural or in-hospital
deaths. No statistically significant differences were observed in bleeding and
major vascular complications. One-month major adverse cardiac event (MACE)
rate was also similar in both women and men (4.0% vs. 3.3%, p=0.5).

Procedural and in-hospital complications

Female Male P value

Procedures 488 1364
Angiographic success 488(100%) 1354 (99.26%) 0.06
Acute stent thrombosis 1 (0.2%) 10(0.7%) 0.20
Subacute thrombosis 5 (1%) 11 (0.8%) 0.65
Procedural Ml 3 (0.93%) 5 (0.56%) 0.48
0-wave Ml 2(0.62%) 1 (0.11%) 0.11
Non-Q-wave Ml 1 (0.31%) 4(0.44%) 0.10
Procedural CABG 0 (0%) 2 (0.22%) 0.72
Bleeding complications 0 (0%) 3 (0.33%) 0.29
Vascular complications 4 (1.2%) 6 (0.67%) 0.33

Conclusions: In-hospital and one-month outcomes of women undergoing PCI
with GPIIb/Ilia inhibitors are similar to those of men.

P3703 Is the clopidogre,1effect by patients treated with
statins diminished? A flow cytometric evaluation of a
possible interaction

B. Gunesdogan, H. Neubauer, A. Miigge. Ruhr-University-Bochum - St. Josef
KH, Med. Klink II - Cardiology, Bochum, Germany

The thrombocyte function inhibitor clopidogrel is transduced by the cytochrom
P450 3A4 into his active metabolite. The same isotype is also responsible for
the metabolization of most statins like atorvastatin. We try to answer the ques-
tion if the clopidogrel linked effect in the thrombocyte function is diminished
under a treatment with some statins.
Citrated blood is drawn from patients after stenting (n=20) without a rele-
vant comedication, from patients with atorvastatin medication (n=20) and from
patients treated with other statins (pravastatin, fluvastatin) not metabolized
via CYP 3A4 (n=10) just before the clopidogrel medication started, 5h after
the loading dose (300mg) was taken and 48h later (75mg/d). Between these
groups we also separate long term and short term statin treatment.
In not fixed centrifugated blood we examined the CD62P-(p-selectin)-
expression of ADP-stimulated (1, 3, 10, 30, 100uM ADP) thrombocytes with
a flow cytometer (Beckman-Coulter Epics).
For this three evaluated groups we found till now (n=15) after 48h clopido-
grel treatment for the relative inhibition of the CD62P-expression after ADP-
Stimulation (with 10, 30, 100uM) following results: clopidogrel-monotherapy
75.4%/74.9%/74.1%, atorvastatin 66.7%/65.4%/64.1 % and statins like pravas-
tatin 74.9%/75.0%/79.6%.
It seems that - at least in a special group of patients - the comedication with
some statins (like atorvastatin) reduces the effect of clopidogrel.
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P3704 Clot disruption without thrombolytic agent -
Combination of low frequency ultrasound and
levovist

K. hagisawa', T. Nishioka 2 , B. Takase 1 , T. Matsui, A. Kurita 1 .'Japan,
Naitonal Deense Medical College, Division of Biomedical Engineering,
Tokorozawa, Japan; 2Japan SDF Central Hospital, First department of internal
medicine, Tokyo, Japan

Background: We have reported that ultrasound (USD) thrombolysis is effec-
tive enough to recanalize the acute thrombotic occlusion in vivo. However, the
combined thrombolytic effect of Levovist and USD has not been compared with
that of the tissue plasminogen activator. We investigated the rate of clot weight
reduction in vitro to evaluate the enhancing effect of Levovist with high and
low frequency USD. Methods: Fresh whole blood clots from normal volunteers
were placed in a test tube containing 2ml fresh human plasma and simulated
clinical dosage of monteplase or Levovist at 37C. Clots mixed with monteplase
were incubated for 30 minutes and clots mixed with Levovist were exposed to
1 MHz or 27kHz continuous wave USD for 30 minutes and 5 minutes in a bath
filled with degassed water. Results: After 30minutes of 1 MHz USD exposure
with Levovist, only 11.3±5.4% of clot weight reduction was observed. How-
ever, 5 minutes of 27 kHz USD exposure in combination with Levovist resulted
in 28.6±5.2% of clot weight reduction, which was similar to that of 30 minutes
incubation with monteplase (31.6±11.8%). Conclusion: Combined treatment
with Levovist and low frequency (27 kHz) ultrasound showed similar degree
of thrombolysis to tissue-plasminogen activator in a shorter period of time (5
minutes vs. 30 minutes).

P3705 ASS, beta blocker and angiotensin-converting
enzyme inhibitors as an initial therapy for acute
myocardial infarction: results from the Berlin
myocardial infarction registry

S. Hoffmann, A. Mohadjer 1 , B. Maier 2 , M. Rbhnisch 3 , A. Kuckuck 4 .

' Vivantes Klinikum am Urban, Cardiology, Berlin, Germany; 2 lnst. of Public
Health, TU-Berlin, Berlin, Germany; 3 Vivantes Klinikum Hellersdorf, ICU,
Berlin, Germany; 4 Vivantes Klinikum Wenckebach, Cardiology, Berlin,
Germany

Early reperfusion therapy (RT) improves the prognosis of patients (pts) after
acute myocardial infarction (AMI). But how important is the early initial therapy
with Aspirin (ASS), Beta Blockers (BB) and ACE inhibitors (ACE)?
Method: Using data from the Berlin Myocardial Infarction Registry (BMIR) on
2945 pts with AMI in 1999/2000, the number and mode of performed reper-
fusion therapy (RT) and the kind of initial medical therapy with ASS, BB and
ACE as well as their combination and their influence on hospital mortality (HM)
were examined. Adjustment was made for statistically relevant characteristics
like age, gender, congestive heart failure and co-morbidity.
Results: RT was performed in 1741 pts (59%). Unadjusted HM in this group
of pts was 8,6% (150). The unadjusted HM was significant higher if RT was
not performed (19,3%/232 pts; p<0,05). 2703 pts (91,8%) were treated initially
with ASS, 67,5% with BB and 50% with ACE. 37,4% received the combination
of all the three agents. Unadjusted HM in this group was 5,9%.
Results of a multivariate regression analysis on influence of initial therapy on
HM showed that improved survival of pts receiving AT was associated with
the initial therapy of BB (OR=0,27, 95% Cl: 0,15-0,5), ACE (OR=0,44, 95% Cl:
0,2-0,7) and the combination therapy (OR=0,44, 95% CI:0,23-0,85). Survival
of pts without AT was also improved with the therapy with ASS (OR=0,36, 95%
CI:0,21-0,6), BB (OR=0,46, 95%CI:0,32-0,68), ACE (OR=0,51, 95% CI:0,35-
0,75) and their combination (OR=0,52, 95% CI:0,33-0,82).
Conclusion: The initial therapy with ASS, BB, ACE reduces HM significantly.
This reduction is independent of early reperfusions therapy. Combination ther-
apy is used only in one third of pts with AMI. These data underline the important
role of the concomitant medication in pts with AMI.

P3706 Reduction of hospital mortality in patients with
ST-segment elevation myocardial infarction receiving
llb/Illa antagonists: results of the ACOS-registry

A K. Gitt 1 , R. Schiele 1 , H. Wienbergen 1 , T. Heer 1 , C. Meisenzahl 1 , M
G. Gottwik 2 , K. Bestehorn 3 , J. Senges 1 on behalf of the ACOS-Study-Group.
'Herzzentrum Ludwigshafen, Cardiology, Ludwigshafen/Rhein, Germany;
2Cardiology, Klinikum Nurnberg Sud, Nurnberg, Germany; 3MSD, Haar,
Germany

Background: The benefitial effect of Ilb/Illa-recpetor antagonists (lib/Ilia) has
been proven in randomised trials on acute coronary syndromes (ACS). Little
data exist on the frequency of Ilb/Illa use and its influence on outcome of pa-
tients with acute ST-elevation myocardial infarction (STEMI) in clinical practice.
Methods: Since June 2000 consecutive patients (pts) with ACS have been en-
rolled into the ACOS-Registry (Acute Coronary Syndrome, 154 hospitals) in
Germany. We analysed the prospective data of STEMI-pts with and without
treatment with Ilb/Ilia to identify the impact of this treatment on hospital out-
come.
Results: Out of 9065 consecutive pts with ACS, 4205 (46%) presented with
STEMI, 1520 of these pts (36%) were treated with Ilb/Illa. Determinants for the
use of Ilb/Illa in STEMI were prehospital delay <4 hours (OR 1.31, 1.07-1.62)
and the performance of primary PTCA (OR 5.59, 3.29-6.40). Prior STEMI or
concomitant diseases (hypertension, diabetes) did not influence the decision.
STEMI pts treated with Ilb/Illa were younger and already had received prior
PTCA more often than pts who were not treated with Ilb/Ilia.
Outcome dependent on treatment

STEMI with 	 lib/Ilia	 STEMI without llb/Illa

Age (years) 	 63	 66
Prior PTCA 	 8.2% 	 6,3%
Hypercholesteremia 	 48,1% 	 42,6%
Diabetes 	 21,8% 	 26,9%
Thrombolysis 	 5,0% 	 29,8%
PTCA 	 60,0% 	 22,9%
Stent (relative to PTCA) 	 81,8% 	 74,6%
Hospital mortality 	 6,2% 	 11,2%

p<0,001 for all parameters

After adjusting for differences in baseline characteristics and acute reperfusion
therapy, the use of Ilb/Ilia in STEMI pts was associated with a 33% reduction of
hospital mortality (OR 0.67, 0.43-0.92). The use of Ilb/Ilia decreased the length
of hospital stay (OR 0.65; 0.53-0.80)
Conclusion: The use of Ilb/Illa in acute STEMI was associated with an addi-
tional 33% reduction of hospital mortality on top of the benefit of acute reperfu-
sion therapy and with a shorter hospital stay.

P3707 Tissue factor transfer to platelets in acute myocardial
infarction

D. Bonderman' , J. Jakowitsch 2 , C. Adlbrecht 2 , A. Teml 2 , W. Mosgoeller 3 ,

G. Maurer 2 , Y. Nemerson 4 , I.M. Lang 2 .'GeneralHospital, Cardiology,
Vienna, Austria; 'General Hospital, Cardiology, Vienna, Austria; 3 lnstitute for
Molecular Oncology, Vienna, Austria; 4 Mount Sinai School of Medicine,
Thrombosis Research, New York, United States of America

Background: Current data indicate that acute myocardial infarction (AMI) re-
sults from local plaque rupture and subsequent platelet adhesion/aggregation
in the course of a systemic inflammatory state. One of the known proteins as-
sociated with this condition is tissue factor (TF), a potent initiator of the coag-
ulation cascade. Because in vitro activated platelets have been shown to take
up TF from leukocytes, we analyzed the TF content of circulating platelets from
patients with AMI.
Methods and Results: Venous blood from 12 AMI patients with <6 hours of
chest pain was collected in the catheter laboratory prior to administration of
glycoprotein Ilb/Ilia antagonists. Blood samples from 6 patients with normal
coronary arteries served as controls. TF antigen levels associated with 10e+9
washed and freeze-thawed platelets per ml were significantly higher in AMI pa-
tients (22.9±12.6pg/ml) than in controls (3.7±5.9pg/ml, p=0.003). In contrast,
TF antigen levels in platelet poor plasma of AMI patients (141.3±139.Opg/ml)
were not different from controls (111.1±67.50pg/ml, p=0.488). Immunoelec-
tronmicroscopy utilizing a monoclonal antibody directed against TF allowed
the localization of TF to the alpha-granules. No TF mRNA was detectable in
platelets, while megakaryocytic cell lines expressed various amounts of TF
mRNA.
Conclusion: Our data show that platelets incorporate TF in vivo, thereby po-
tentially quenching TF molecules from the circulation. These findings suggest
a novel role for platelets in AMI.
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DRUG EFFECTS ON BLOOD COAGULATION AND
VESSELS

P3708 Simvastatin inhibits leukocyte-endothelial cell
interactions during septicemia by staphylococcus
aureus alpha-toxin

D. Prueter t , J. Makowski 1 , M. Dahm 1 , H. Oelert t , U. Sibelius 2 , U. Grandel 2 ,

F Grimminger 2 , M. Buerke 3 . t University Hospital, Cardiothoracic and
Vascular Surgery, Mainz; 2Justus von Liebig-University, Dept. of Medicine II,
Giessen; 3Dept. of Medicine 11- Cardiology, Mainz, Germany

Simvastatin, a HMG-CoA reductase inhibitor (statins) has been shown to lower
serum cholesterol-levels in clinical use. Moreover, statins exert beneficial ef-
fects in vascular diseases, where leukocyte rolling, adherence, and subsequent
transmigration through the endothelial wall in the microcirculation are key steps
in the inflammatory response. The aim of the study was to determine if pretreat-
ment with simvastatin attenuates staphylococcus aureus-alpha toxin induced
increase in leukocyte-endothelial interactions during exotoxemia. The effects
of simvastatin on leukocyte-endothelial cell interactions were observed by in-
travital microscopy in the rat mesenteric microcirculation. Simvastatin (50 or
100µg/KG) was administered 18h before study. Acute endothelial dysfunction
of the mesenteric microcirculation was induced by bolus administration of 40
µg/kg staphylococcus aureus alpha toxin. Exotoxemia induced by staphylococ-
cus aureus alpha-toxin resulted in a significant and time-dependent increase
in leukocyte rolling, leukocyte adherence, transmigration of leukocytes, and
P-selectin expression on the vascular endothelium compared to control rats.
In contrast, pretreatment with simvastatin significantly inhibited inflammatory-
induced leukocyte rolling from 70±12 to 18±5 cells/min (p<0.01) and adher-
ence from 14±4 to 4±1.5 cells (p<0.05) along the venular endothelium of the
rat mesentery. In addition, simvastatin pretreatment significantly inhibited trans-
migration of leukocytes from 10.5 ± 1.2 to 3.5 ± 0.8 (p<0.05) cells through
the microvascular endothelial wall. Similarly, P-selectin-neutralizing monoclonal
antibody significantly inhibited these inflammatory interactions. Immunohisto-
chemical detection of endothelial cell adhesion molecul P-selectin showed a
50% decrease in endothelial cell surface expression following simvastatin pre-
treatment and stimulation with staphylococcus aureus alpha-toxin.
These results clearly demonstrate that simvastatin potently ameliorates
exotoxin-induced leukocyte-endothelial cell interactions associated with sep-
sis, or endocarditis in clinically relevant doses. Statin treatment may have a
therapeutic role in attenuation of vascular activation and injury under exotoxin
challenge.

P3709 Platelet function varies according to body mass index
in patients undergoing percutaneous coronary
intervention. Should clopidogrel loading-dose be
weight adjusted?

D.J. Angiolillo 1 , A. Fernandez-Ortiz 2 , E. Bernardo 1 , C.F. Barrera 1 ,

M.E. Viveros 1 , S. Vazquez 1 , H. Soto 1 , C. Macaya 3 . I Cardiovascular
Research Laboratory, 2Coronary Care Unit, 3 lnvasive Cardiology Unit,
Hospital Clinico San Carlos, Madrid, Spain

A 300 mg loading-dose regimen of clopidogrel at intervention time is widely
used as an adjunct antithrombotic therapy to reduce the early risk of acute
coronary thrombosis following coronary stent implantation (STI). At difference
of other drugs used during STI, such as heparin and GP lib/Ilia inhibitors,
loading-dose of clopidogrel is not weight adjusted and few data are available on
which is the most effective loading-dose regimen. Methods: To assess whether
platelet response to STI may be influenced by weight, we studied 31 con-
secutive pts undergoing STI. In all pts we assessed body mass index (BMI)
determined as weight/height 2 (kg/m2 ). All pts were on treatment with aspirin
(100 mg/day) and received a 300 mg loading-dose of clopidogrel at interven-
tion time. During intervention 100IU/kg of heparin was administered. Pts re-
ceiving GP Ilb/Illa inhibitors were excluded. Platelet function was evaluated as
percentage of platelet aggregation (% PA) upon stimuli with ADP (6µM) and
collagen (6µg/mL) at baseline and 24 hrs after intervention using light trans-
mittance aggregometry. According to the %PA upon 61j.M ADP stimuli 24 hrs
after STI, pts were divided into two groups: G1 (% PA >30%) and G2 (% PA
<30%). Cut-off value of 30% was the median value of our study population and
it is a widely used cut-off clinical value to assess platelet inhibition. Time point
of 24 hrs is crucial for early coronary thrombosis and at this time full effect of
loading-dose of clopidogrel should be observed. Results (mean±SD): G1 and
G2 were composed of 13 (10 men; age:63±7y) and 18 (17 men; age:62±11y)
pts, respectively. %PA upon ADP stimuli 24 hrs after STI was 52,92±16,8%
in G1 and 18,67±7,6% in G2 (p<0.001). G1 presented a greater platelet ag-
gregation than G2 upon stimuli with collagen 24 hrs after STI (55,05±26,34%
vs 35,88±20,91%; p=0.032). No differences in platelet aggregation with ADP
(54,76±24% vs 44,91±11,24%; p=0.19) or with collagen (47,10f16,83% vs
42,39±16,32%; p=0.44) were observed at baseline between G1 and G2. G1
pts were characterized by a greater BMI than G2 pts (28,14±2,9 kg/m 2 vs
25,8±3,2 kg/m 2 ; p=0.048). No difference in platelet count, clinical status, or risk

factors between the two groups was observed. Conclusions: A lower platelet in-
hibition is observed 24 hours following STI in pts with a greater BMI. Such data
suggest that pts with a higher BMI may need a greater loading-dose of clopi-
dogrel than that commonly used in clinical practice. Assessment of platelet
function in larger patient population using different loading-dose regimens are
necessary to confirm this hypothesis.

P3710 Previous duration of out-hospital oral anticoagulation
in patients hospitalised for haemorrhagic
complications

M.A.TI.C. Gordana, B. Stefanovic, P. Mitrovic, J. Perunicic, B. Terzic,
Z. Vasiljevic. Clinical Center of Serbia, Institute of Cardiovascular Diseases,
Beograd, Yugoslavia

Studies which followed patients(pts) at oral anticoagulant therapy(OACT) had
shown that frequency of hemorrhagic complications(HC) was highest in the
first months of out-hospital OACT use.The aim of this study is to analyse
previous duration of out-hospital OACT use in pts hospitalised for HC of this
therapy. Material and method: We studied 78 pts hospitalised with the HC of
OACT, at the Emergency Center in Belgrade, during 9 years(1989-98). The
most frequent indications for out-hospital OACT use were mechanical pros-
thetic valve(in 38.5% pts), previous myocardial infarction(25.6%) and atrial fib-
rillation(1 7.9%). All studied pts were hospitalised because of the need for trans-
fusion(Hgb less than 90g/I) and/or because of the value of INR at the onset of
HC(mean INR was 10.5±8.7). The most frequent HC were skin and/or sceletal
muscle hemathomas, gastrointestinal bleeding and hemathuria. The necessity
of hospitalisation determined these HC as major bleeding events. All patients
survived.
Results: Before the onset of HC, duration of out-hospital OACT use was from
2 days to 20 years, 2.5 years on average. The table shows frequencies of pts
with different durations of out-hospital OACT use at the onset of HC.

OACTuse

1st 	 2nd 	 3rd 3rd-6th 6th-12th 2nd 3rd 3rd-5th 5th-10th 10th-15th 15th-20th
month month month month month year year year 	 year 	 year 	 year

% Pts 23 17 3 8 8 13 8 8 9 1 4

Conclusion: In 78 pts with major HC of OACT, 23% of these HC occurred in
the first month and 43% occurred in the first three months of out-hospital OACT
use. This gets along with previous conclusions that HC are the most frequent
at the begining of OACT use.

P3711 Selective serotonin reuptake inhibitors yield
additional antiplatelet benefit in patients with heart
failure treated with antecedent aspirin

V.L. Serebruanyt, A.H. Glassman 2 , A. Malinin 1 , D.C. Sane 3 ,

C.M. O'Connor°. t Johns Hopkins University, Sinai Hospital, Baltimore;
2 Columbia University, New York; 3 Wake Forest University School of Med.,
Winston-Salem; 4 Duke University, Durham, United States of America

Background: Clinical depression has been identified as an independent risk
factor for increased mortality in patients following acute coronary events. En-
hanced platelet function has been/suggested as the mechanism responsi-
ble for this adverse association, and participate in thrombotic events in pa-
tients with congestive heart failure (CHF). We sought to determine whether
antecedent therapy with selective serotonin reuptake inhibitors (SSRI's) would
affect platelet activity in such patients.
Methods: Eighty-eight patients with LVEF<40%, NYHA class II-IV were an-
alyzed. Twenty-three patients (26%) were chronic SSRI users (SSRI+), and
sixty-five patients were free from SSRI therapy (SSRI-) and served as inter-
nal controls. Demographics were similar between groups, except higher preva-
lence of diabetes, and incidence of previous myocardial infarction in the SSRI+
patients. SSRI+ group was treated more extensively. Platelet characteristics
were assessed by aggregometry (conventional-, and whole blood); shear — in-
duced activation, expression of 10 surface receptors, and formation of platelet-
leukocyte conjugates by flow cytometry.
Results: SSRI+ patients exhibited a substantial decrease in platelet activity
when compared with the SSRI- group which was significant for ADP- (p=0.001),
and collagen-induced (p=0.02) aggregation, and the expression of PECAM-1
(p=0.03), GPIb (p=0.03), GP Ilb/Ilia antigen (p=0.02), GP Ilb/Illa activity with
PAC-1 (p=0.04), and P-selectin (p=0.02). Formation of platelet-leukocyte mi-
croparticles was also significantly reduced (p=0.01) in the SSRI+ group.
Conclusion: Despite chronic aspirin use, therapy with SSRI's yields extra an-
tiplatelet protection in patients with CHF. The inhibitory effects of SSRI's on
platelet function observed in our study may be relevant to the association be-
tween treatment of depression and improved outcomes not only in patients
with ischernic heart disease, but with CHF as well. Recognizing the universal
antiplatelet properties of SSRI's, further clinical trials should elucidate the po-
tential benefits of SSRI's in multiple vascular thrombotic conditions, including
growing CHF population.
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P3712 Effect of low molecular weight heparins (LMWH) use
on inflammatory parameters in subacute phase of
acute coronary syndromes

G H. Antonakoudis, H G. Antonakoudis, A P. Potamianou, I A. Goudevenos, G
P. Vyssoulis, C G. Zouras, E S. Tsiroglou, C G. Christacos. Asclepeion
Hospital, Cardiac, Athens, Greece

Introduction: LMWH are widely used in acute coronary syndromes (ACS)
treatment. Inflammatory response plays a significant role both in pathogene-
sis and prognosis of ACS while cytokines represent well accepted inflamma-
tory markers. Aim of this study was to investigate possible beneficial effects of
prolonged LMWH use on levels of inflammatory cytokines Interleukin-6 (IL-6),
Interleukin-2 (IL-2) and Tumor Necrosis Factor a (TNFa) in subacute face of
ACS.
Methods: Levels of IL-6, IL-2 and TNFa were measured in 30 pts with ACS at
day of hospital discharge. After that study population was randomized in two
groups of 15 pts each. In Group A LMWH home treatment continued for three
weeks additionally to standard antiischaemic therapy (nadroparin, enoxaparin
and dalteparin were used in lower dose to that usually used in acute face treat-
ment) while in Group B only the standard therapy was given. At the end of
the study levels of IL-6, IL-2 and TNF6 were measured in all patients. Found
values were compared to that at the beginning and comparison among two
Groups was also performed. Compliance to LMWH therapy was checked by
anti-Xá measurement.
Results: IL-6 was decreased in Group A (12.5 ± 7.0 vs 9.4 f 4.5 pg/ml, p:
NS) while it was increased in group B (10.3 ± 4.3 vs 14.8 f 11.7, p: NS).
It is important that IL-6 was decreased significantly in Group A as compared
to Group B (-3.4 ± 7.8 vs 4.5 ± 10.5, p: 0.04). IL-2 was also decreased in
Group A (0.268 ± 0.501 vs 0.122 ± 0.222 pg/ml, p: NS) while it was almost
unchanged in Group B (0.090 ± 0.086 vs 0.090 ± 0.138, p: NS). No difference
was found among two Groups (0.146 ± 0.538 vs 0.0002 ± 0.149, p: NS). TNFa
was decreased in Group A (31.6 ± 56.2 vs 20.0 ± 18.3 pg/ml, p:NS) and it was
decreased significantly in Group B (17.6 ± 38 vs 14.1 ± 2.9, p:0.005). However
there was no difference among two Groups (-11.5 ± 38.3 vs -3.4 ± 4.0, p: NS).
Mean anti-Xá activity in Group A at the end of the study was 0.57 ± 0.12 UI/ml
(range 0.28-0.88 UI/ml)
Conclusions: Results of this study indicate a possible beneficial effect of pro-
longed LMWH use in subacute face of ACS on levels of inflammatory cytokines
especially on IL-6, which is considered as the most important cytokine involved
in ACS pathophysiology. However further investigation is needed to confirm if
LMWH really have any anti-inflammatory effect beyond their anticoagulant ef-
fect.

P3713 Effects of antihypertensive monotherapy on plasma
levels of pituitary adenylate cyclase activating
polypeptide-38 in hypertensive subjects

J. Elefsiniotis, C. Tsioufis, E. Economou, M. Toutouza, C. Stefanadis,
P. Toutouzas. Hippokration, University of Athens, Department of Cardiology,
Melissia, Greece

Hypertension is a major risk factor for cerebrovascular disease. Pituitary adeny-
late cyclase activating polypeptide-38 (PACAP-38) is a neuropeptide that pro-
duces dose-related, non-endothelial depended dilation of the cerebral vascula-
tore and neurotrophic-neuroprotective action in the ischemic neurons. The aim
of this study was to evaluate the effect of different types of antihypertensive
treatment on plasma levels of PACAP-38 in patients (pts) with mild to moderate
essential hypertension.
Methods: Forty-nine pts with mild to moderate essential hypertension(HS),
never treated before, with no evidence of any other acute or chronic health
problem, were evaluated for plasma levels of PACAP-38 (measured by RIA)
before and six months after antihypertensive treatment and compared to the
corresponding levels of 10 age-sex-height- and weight- matched healthy
volunteers [control group(CS)]. HS pts were divided in 4 groups (according
to their treatment) matched for blood pressure(BP), left ventricular mass in-
dex (LVMI), total peripheral resistancies(TPRs), age, sex, weight and height:
group A (14/49) was treated with moxonidine, group B (14/49) with perindo-
prilat, group C (12/49) with amlodipine and group D (9/49) with diltiazem, as
monotherapy.
Results: All BP, LVMI, TPRs were found to be normalized after six months an-
tihypertensive treatment in all groups. Comparing plasma levels of PACAP-38
(pg/ml), before and after therapy we found: group A, 20±7 vs. 51±13(P<0,05),
group B, 25±7 vs. 25±10 (P=NS), group C, 25±9 vs. 46±20(P<0,05), group
D, 23±8 vs. 37±13 (P<0,05) and CS 64±21 vs. 64±19 (P=NS). Only pts in
group A, after therapy, were not found significantly different in PACAP-38 lev-
els, as compared to the CS (P=NS).
Conclusion: Six months antihypertensive monotherapy with the 11-imidazoline
agonist moxonidine, the dihydropyridine calcium antagonist amlodipine and the
non-dihydropyridine calcium antagonist diltiazem resulted in significant eleva-
tion in PACAP-38 plasma levels of HS and in this context may all provide
neurotrophic-neuroprotective action.

SOCIAL ASPECTS OF CARDIOVASCULAR DISEASE

P3714 How certain can we be when generalizing from the
results of clinical research to routine practice?

J.L. Cox, D.E. Johnstone on behalf of the ICONS Investigators, Halifax, Nova
Scotia, Canada. QEl1 Health Sciences Centre, Medicine (Cardiology), Halifax,
Canada

Background: Randomized controlled trials have been the cornerstone of much
clinical research, yet they have commonly excluded as many as 90% of patients
for whom the intervention might be used in routine practice. Consequently,
generalizability is often an issue when using clinical trial results to estimate
outcome probabilities in usual care. We sought to assess whether similar lim-
itations might pertain to the relatively larger proportion of patients consent-
ing to passive follow-up in observational population-based studies. Methods:
We compared the demographic and clinical characteristics of the 3305 pa-
tients (41.1%) consenting (C) to long term observational follow-up in the base-
line phase of a population-wide cardiovascular disease management study
(Improving Cardiovascular Outcomes in Nova Scotia (ICONS) [Oct 15/97-Oct
14/981) versus the 4737 who were not consenting (NC). Results: In virtually
every instance, marked differences were seen in C vs NC. Examples include
mean age (63.7 vs 71.0 years, p<0.00001), gender (35.8% vs 47.5% female,
p<0.00001), and history of hyperlipidemia (43.9% vs 23.0%, p=0.0047), dia-
betes (24.7% vs 26.3%,p=0.1185), hypertension (49.8% vs 47.4%,p=0.0411),
and smoking (60.7% vs 48.1%,p<0.00001). Other important differences in-
cluded prior CHF (10.5% vs. 21.5%), prior MI (35.0% vs. 27.9%), previous
stroke (5.4% vs. 8.7%), and previous revascularization (24.5% vs. 12.9%), all
of which were significant at a p<0.00001 level. Marked differences in outcome,
including 12 month mortality (2.8% for C and 16.3% for NC, p<0.00001), were
noted as well. Conclusion: Generalizability is a pervasive problem in clinical
research, even when consent rates are high. We suspect that even where "rep-
resentative sampling" is applied, individual willingness to participate can bias
findings. Society will need to balance protection of individual rights to privacy
against the need to understand the epidemiology of disease and its treatment
if assessments of patient management and outcomes are to progress beyond
the limited insights that can be provided by administrative data.

P3715 Losartan reduces the burden of ESRD: public health
implications from the RENAAL study for the
European Union

W.C. Gerth', T. Hannedouche 2 , A. Martinez-Castelao 3 , G. Remuzzi 4 ,

G.C. Vibertis, G. Noceas, G.W. Caridess.'Merck& Co., Inc., Worldwide
Outcomes Research, Whitehouse Station, United States of America; 2Civil
Hospital, Strasbourg, France; 3Hospital De Bellvitge, Nephrology Department,
Barcelona, Spain; 4 Istituto di Ricerche Farmacologiche, Laboratori Negri
Bergamo, Bergamo, Italy; SKCL Guy's Hospital, Diabetes, Endocrinology &
Internal Med, London, United Kingdom; 6Merck & Co., Inc, Worldwide
Outcomes Research, Whitehouse Station, United States of America

Background: Type 2 diabetes is the leading cause of end-stage renal dis-
ease (ESRD) in most industrialized countries in Europe. The RENAAL (Re-
duction in Endpoints in NIDDM with the All Antagonist Losartan) Study was
a randomized, double-blind, placebo-controlled, multi-national clinical trial of
losartan versus placebo on a background of non-ACE/non-AIIA conventional
anti hypertensive therapy designed to evaluate the renal protective effects of
losartan in 1,513 patients with type 2 diabetes and nephropathy. Losartan re-
duced the incidence of doubling of serum creatinine, ESRD, or death by 16%
(p=0.024)and the onset of ESRD defined as the initiation of dialysis or renal
transplantation by 28% (p=0.002).
Objective: To extrapolate the potential effect of losartan on the burden associ-
ated with ESRD over 3.5 years in the European Union (EU).
Methods: New ESRD cases avoided is calculated by combining type 2 dia-
betes population estimates for the EU with the percent absolute risk reduction
of ESRD (6.1%: 95% Cl 1.1 to 10.9; p=0.015) observed in RENAAL over 3.5
years. The number of days each patient experienced ESRD was defined as
the length of time from onset of ESRD until the minimum of death or study end.
Compared to placebo, losartan reduced the number of days with ESRD by 33.6
(95% CI: 10.9 to 56.3, p=0.004) per patient at risk over 3.5 years. ESRD-free
years is calculated by combining the population estimate with the ESRD-free
days divided by the number of days in a year (365.25).
Results: EUROSTAT (2000) reports 17.1 million individuals with diabetes in
the EU. An estimated 700,000 are diagnosed type 2 diabetics with proteinuria
(urine albumin/creatinine >= 300mg/g). Extrapolating the results of RENAAL to
these patients we may expect the addition of losartan to the treatment regimen
of these patients to lead to a reduction of 42,700 cases of ESRD and 64,400
fewer years with ESRD over 3.5 years.
Conclusion: Treatment with losartan not only reduced the incidence of ESRD,
but can also result in a substantial reduction in the burden of ESRD in the
European Union.
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Mean change from baseline to 6 and 12 months is shown. Mean difference is estimated for the
mean in PCI group minus the mean in the CABG group using analysis of covariance adjusted
for baseime values

Conclusion: Mean scores suggest that depression is not a major factor of
patients enrolled in the SoS trial. Patients in both group have similar lung index
scores at 6 months and 12 months and show improvement from baseline but
the change from baseline is greater in the CABG group.

IP37161 Comparison of the Zung self rating depression scale
in patients randomised to coronary artery bypass
grafting or percutaneous coronary intervention:
results from the SoS trial

J. Booth 1, T. Clayton", R.H. Stables", F. Nugara 4 , P.Wahrborg S on behalf of
SoS Investigators'. 1Royal Brompton & Harefield NHS Trust, London, United
Kingdom; 2 Hygiene & Tropical Medicine, London School of, London, United
Kingdom; 3Cardiothoracic Centre, Liverpool, United Kingdom; 4Royal
Brompton & Harefield Hospital, London, United Kingdom; 5 Siihlgrenska
University Hospital, G6teborg, Sweden

Background: Psychological depression has a high prevalence in patients with
coronary artery disease and has been reported as an independent predictor of
clinical events. We compared symptoms of depression in patients treated with
coronary artery bypass grafting (CABG) or percutaneous coronary intervention
with stents (PCI).
Methods: In the SoS Trial 988 patients were randomised to CABG or PCI from
53 centres in Europe and Canada. Patients were considered eligible if they
were considered suitable by both the surgeon and the interventionist for coro
nary revascularisation. Depression was assessed with the lung Self Rating
Questionnaire which has 20 items describing depressive symptoms. The ques
tionnaires were translated into the local language and administered at baseline,
6 and 12 months of follow up. The results are presented as a score between
25 to 100. Patients with scores less than 50 are considered not depressed, be
tween 50 to 60 mildly depressed, over 60 moderately depressed and over 70
severely depressed.
Results: Of the 988 patients randomised into the trial 90.8% completed the
lung at baseline and at least one follow up: CABG 456, PC1441. The mean
score at 6 months was 46.0 in the PCI group versus 44.5 in the CABG group,
difference 1.4,95% CI-O.l to 2.9, p=0.066. At 12 months the score was 45.3
in the PCI group versus 44.6 in the CABG group, mean difference 0.7, 95% CI
-0.9 to 2.2, p=0.41. Both groups showed a small decrease in score at 6 months
and 12 months compared to baseline (see table 1). Adjusting for age and beta
blockers made no difference to results.
Table 1: Zung mean change from baseline

Mean change (SE)

6 months
12 months

PCI

-1.5 (0.5)
-2.2 (0.5)

CABG

-4.0 (0.5)
-4.0 (0.5)

Mean difference (95% CI)

2.0 (0.7 to 3.3)
1.3 (-0.0 to 2.6)

p-value

p=0.004
p=0.054
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I P37171 Relation between clinical features and psychological
factors in women with coronary heart disease

C. Pizzi 1 , O. Manfrini 1 , M. Metalli 2, T. Aranzulla 1, R. Bugiardini 1. 1University
of Bologna, Med. lntem., Cardioangiol., Epatol., Bologna, Italy; 2lmola,
Ospedale Nuovo, Bologna, Italy

Background: Although psychological factors inclUding anxiety, depression,
and somatic concerns have been suggested to be a possible cause and/or
a trigger of coronary heart disease in women, the evidence supporting this
hypothesis is still controversial. The present study was undertaken to assess
the relation of psychological status with clinical symptoms in 92 consecutive
women presenting with chest pain and inducible ischemia, as shown by exer
cise stress testing and reversible myocardial perfusion abnormalities.
Methods: All pts underwent quantitative coronary arteriography and 24-hrs
ambulatory ECG recording. 22 pts (Gr1) showed normal or almost normal coro
nary angiograms (maximal stenosis <20%). The other 70 pts (Gr2) were found
to have CAD. Psychological profiling was evaluated by the Beck Depression in
ventory, Hamilton Anxiety Rating Scale (HAMA), State-Trait Anxiety Inventory
(STAI Y-1 and Y-2) and State-Trait Anger Expression Inventory (STAXI).
Results: The scale measuring emotional involvement (STAXI) showed no sig
nificant difference between Gr1 and Gr2. Conversely Gr1 scored significantly
higher than Gr2 (P<0.05 each) on the remaining tests. 12/22 Grl and 4/70
Gr2 pts had a score> 28 in HAMA (GrlA and Gr2A- frank psychiatric abnor
malities). The remaining pts were grouped as Grl Band Gr2B. No significant
differences between Grl and Gr2 were found in exercise capacity (time to 0.1
mV ST depression: 397 ± 73 VS 419 ± 137 sec.). In contrast, the number of
chest pain episodes per week, as assessed in the last month before admis
sion, was greater (p<O.Ol) in Gr1 than Gr2 (1.9 ± 0.3 vs 0.6 ± 0.4). 24 hrs
ECG Holter monitoring showed a significantly higher (p<0.02) number of is
chemic episodes in Gr1 than in Gr2 (1.6 ± 1.7 vs 0.3 ± 0.3). Significance was
greater (p<0.01) if comparing Gr1A (2.8 ± 1.3) to Gr1B (0.6 ± 0.2), or Gr2A
(1.2 ± 0.8) to Gr2B (0.1 ± 0.4).
Conclusions: (1) A history of anxiety disorders is a common finding among
women with chest pain symptoms and normal or almost normal angiograms,
but may occur also in CAD. (2) Anxiety correlates with increased transient my
ocardial ischemia and symptoms during daily life. (3) Potential pathways in
clude the effects of the sympathetic nervous system on coronary circulation.
(4) The implication is that treatment and rehabilitation of these women should
focus on lmprovinq their psychological trait.

IP371Sj Socioeconomic status and psychosocial factors are
related to glycated haemoglobin in non-diabetic men
and women

A. Steptoe, P.J. Feldman. University College London, Epidemiology and Public
Health, London, United Kingdom

Background: Glycated haemoglobin (HbA1c) is an indicator of average blood
glucose concentration over the previous 2-3 months, and may be a marker
of impaired glucose tolerance in non-diabetic populations, Other measures of
the impaired glucose tolerance and the metabolic syndrome have previously
been associated with low socioeconomic status (SES). This study assessed
the relationship between HbA1c and SES, and associations with psychosocial
and behavioural factors relevant to cardiovascular disease risk.
Methods: Participants were 234 non-dlabetic men and women aged 47-59 who
were part of the Whitehall II eploemioloqical cohort. SES was defined by grade
of employment. Psychosocial factors were assessed using standardized ques
tionnaires.
Results: Glycated haemoglobin ranged from 4.43 - 6.49%. There was a signifi
cant trend in HbA1c across grades of employment (P =.016), with mean (s.e.m.)
levels of 5.30% (.032) in higher status, 5.34% (.034) in intermediate status, and
5.42% (.037) in lower status groups, after adjustment for age and sex. HbA1c
concentration was positively associated with waist/hip ratio (P <.004) and neg
atively related to alcohol consumption (P =.033), but was not associated with
body mass index or smoking. People who reported low control at work (P =
0.026), low internal locus of control (P =.003), low use of active coping strate
gies (P =.011) and low social supports (P <.001) had higher HbA 1c levels. After
taking age, sex, waisVhip ratio, alcohol and grade of employment into account,
an independent association between low social support and elevated HbA1c
remained (P <.001).
Conclusions: Glycated hemoglobin is inversely associated with SES in non
diabetic middle-aged men and women. Impaired glucose tolerance is also re
lated to psychosocial factors that have been implicated in cardiovascular dis
ease risk. These findings are consistent with the hypothesis that SES and psy
chosocial factors increase risk for coronary heart disease partly through distur
bances in metabolic function.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



730 	 Social aspects of cardiovascular disease

P3719 The cost of treating angina pectoris in the United
Kingdom

S. Stewart', A. McGuire 2 , A. Walker 3 , J.J.V. McMurray 4 . ' The Queen
Elizabeth Hospital, Cardiology Dept., Adelaide, Australia; 2 City University,
Department of Economics, London, United Kingdom; 3 University of Glasgow,
The Robertson Centre, Glasgow, United Kingdom; 4 University of Glasgow,
CRI in Heart Failure, Glasgow, United Kingdom

Aims: The prevalence and cost of treating angina pectoris (AP) remains high
in "developed" countries. This unique study evaluated the contemporary cost
of AP to the National Health Service (NHS) in the UK during the calendar year
2000.
Methods: We applied contemporary estimates of AP-related health care ac-
tivity to the whole UK population, on an age and sex-specific basis, to calcu-
late its cost to the NHS. Direct costs included were hospital admissions as-
sociated with a principal diagnosis of AP and unstable AP, coronary artery
by-pass [CABG) and percutaneous angioplasty PTCA procedures, associated
outpatient (OPD) consultations, General Practitioner (GP) consultations and
prescribed drug therapy. A number of sensitivity analyses were performed to
account for potential variances in baseline estimates and the likey impact of
changes in the pattern of treating AP.
Results: We estimate that 634,000 individuals (1.1% of the UK population)
were actively treated for AP within the community during 2000. These indi-
viduals required a total of 2.35 million (m) GP consultations, 16 m individual
prescriptions and 254,000 OPD consultations at a cost of £51 m, £81 m and
£30 m, respectively. We also calculated that there were a total of 149,000 hos-
pitalisations related to AP; that 117,000 coronary angiograms, 21,400 CABG
and 17,700 PTCA procedures (70% of which included placement of an intra-
coronary stent) were performed and that there were 516,000 post-discharge
OPD visits. The cost of each of these was estimated at £208 m, £70 m, £106 m
and £61 m and £52 m, respectively. The total direct cost of health care for these
patients was, therefore, calculated to be £659 m or 1.3% of total NHS expen-
diture. Hospital bed utilisation and in-hospital procedures accounted for 32%
and 35% (combined 67%) of this expenditure. Sensitivity analyses showed that
revascularisation procedures exert the greatest potential inflationary pressure
on the total cost of AR. For example, the cost of treating AP would increase by
about 4% (£25 - 27 m more) if: a) the prevalence of AP were 20% greater or
b) there was a 10% increase in hospital activity. However, if revascularisation
rates in the UK approached those of mainland Europe, the total cost of treating
AP would increase by £107 m (a 16% increase overall).
Conclusions: Angina pectoris is a major and costly health problem in the UK.
It consumed over 1% of all NHS expenditure in the year 2000 - the predomi-
nant cost components being hospital bed utilisation and revascularisation pro-
cedures. This is likely to be a conservative estimate of its true cost.

P3720 Quality of life in unstable angina — Individual and
public preferences differ in levels but are similar
when measuring changes over time

M. Janzon', M. Henriksson 2 , L-A. Levine, E. Swahn' on behalf of The FRISC
II Investigators. 'Dept of Cardiology, Linkoping Heart Center, Linkoping,
Sweden; 2CMT, Linkoping University, Center for Medical Technology
Assessm, Linkoping, Sweden

Background & Aim: There is a need for easily administered quality of life
evaluations in the clinical setting. The quality adjusted life year (QALY), incor-
porating in a single measure length of life and quality of life, is a widely used
outcome measure in health economic evaluations. The valuation of the quality
component in QALYs has been debated. The quality adjustment should mirror
preferences for health states but there are different approaches to whose pref-
erences should be used. To illuminate this question empirically we compared
patients' valuations of health states they were actually experiencing with the
valuations of the same health states from the general public.
Material & Methods: In the randomised FRISC 11 clinical trial, 341 patients with
unstable coronary artery disease valued their quality of life at the acute phase
of the disease (the patients were admitted to hospital due to an episode of un-
stable angina or non-ST-elevation myocardial infarction) and at follow-up after
3 months. Patients' preferences were measured by interviews, using the time
trade off technique (TTO). The patients also completed the EuroQol question-
naire, where preferences for defined health states from the general public are
available, also elicited by the TTO technique (known as the social tariff).
Results: Average TTO value at the acute phase of disease was 0,75 compared
to 0,71 using social tariff values. At three months, average TTO value was 0,81
and average social tariff value was 0,78, representing a quality gain of 0,06
and 0,07 respectively. Comparing TTO values to social tariff values for defined
health states show small differences for "mild" health states but for "severe"
health states TTO values are generally higher than social tariff values.
Conclusions: Quality of life associated with unstable coronary artery disease
is valued higher by the patients than by the general public. Results indicate that
using the social tariff from the easily administered EuroQol could be a useful
proxy for individual preferences when measuring average changes in quality of
life over time.

P3721 Deciding on cardiopulmonary resuscitation (CPR)
and the European Convention on Human Rights:
experience in a Scottish teaching hospital

H. Tunstall-Pedoe, S. Somerville. Ninewells Hospital and Medical School,
Cardiovascular Epidemiology Unit, Dundee, United Kingdom

Introduction At its introduction in the 1960s the decision on whether to initi-
ate cardiopulmonary resuscitation (CPR) on hospital patients was seen as a
clinical one. Recent European legislation and national policy documents have
emphasized the importance of patients' wishes and patients' rights. Shortly be-
fore these came into effect we carried out a study of deaths in a Scottish acute
teaching hospital, finding what was recorded in the notes, comparing these
with the parallel records produced by the hospital resuscitation team. The re-
sults are relevant to the practicalities of attempting to conform to human rights
legislation. Methods Records of hospital deaths occurring during six months
of 1999 were requested for all patients of age 15 and over. The record of the
fatal admission was studied for what was recorded on decisions, discussions
and actions on cardiopulmonary resuscitation. CPR records produced by the
on-call team were collected and examined over the same period.
Results The study was difficult and laborious. Access to case records was
delayed up to one year. CPR records had to be chased and secured. What
was recorded in the notes was often insufficiently precise for our purposes.
During the six month period there were 574 deaths. In 72% of these death
was anticipated and in 63% a resuscitation policy was recorded. Discussion
with relatives was recorded in 39% but their existence or availability was not
routinely recorded in the others. A written record of discussion with the patient
was found in 3% of records. Attempted resuscitation was recorded in 99 cases
(17%), by definition unsuccessful. Over the same period 120 CPR records were
obtained with 19 false alarms and an initial success rate of 44%.
Conclusion Monitoring or audit of resuscitation policy as health departments
now require proved to be too laborious done in this way to be routine. Most
deaths in this acute hospital were expected and in many of these cases antici-
patory discussions had been held with relatives and recorded. This was not true
of the patients themselves. Only 17% of deaths were the subject of CPR. There
is therefore a chasm to be bridged between previous practice and the apparent
demands of legislation and human rights activists. Paradoxically, moribund pa-
tients are least able to give informed consent to the withholding of CPR, while
fit patients, able to discuss the issue, are most unlikely to suffer cardiac arrest
or have CPR withheld. Means of bridging the chasm and resolving the paradox
will be discussed.

P37221 The appropriateness of prescription of non- invasive
diagnostic tests in cardiology

R. Lorenzoni 1 F Lattanzi 2 , E. Orsini 2 , A. Genovesi-Ebert 3 , D. Pagano° on
behalf of Tuscany Group of Evaluation of Appropriateness. 'Lucca, Italy;
2pisa, Italy; 3Livorno, Italy; °Birmingham, United Kingdom

To tackle the problem of the waiting lists of non-invasive diagnostic tests in
cardiology, we evaluated the appropriateness of prescriptions of echocardio-
graphy, exercise test, Holter monitoring and vascular sonography performed
during 4 weeks in ambulatory patients in Tuscany, Italy. Methods: before per-
forming the exam, the appropriateness of the prescription (according to Italian
guidelines; class I appropriate, class II doubtfully appropriate, class III inap-
propriate) and the prescribing physician (general practitioner [GP] vs cardiolo-
gist) were recorded. After having performed the exam, the diagnosis (normal
vs abnormal) and the clinical utility (useful [if the exam influence the clinical
decision-making process] vs unuseful) were registered. Results: we evaluated
5614 records (mean age of patients 63 years, range 14-96; 2587 females) of
which 2719 were prescriptions of echocardiography, 1158 of exercise testing,
863 of Holter monitoring and 874 of vascular sonography. Prescriptions were of
class I in 45.3% of the cases, of class II in 34.8% of the cases and of class III in
19.9% of the cases. The test was abnormal in 43.8% of the cases; in particular,
it was abnormal in 58.3% of class I, in 40.4% of class II and in 17% of class III
prescriptions (p<0.05). The test was useful in 51.2% of the cases; in particular,
it was useful in 72.4% of class I, in 43% of class II and in 17.1% of class III
prescriptions (p <0.05). A decrease in the incidence of abnormal exams was
detected moving from class Ito class II and to class III exams (OR 0.40, 95%
CI 0.37 to 0.44; p<0.05). Similarly, a decrease in the incidence of useful ex-
ams was detected moving from class Ito class II and to class III exams (OR
0.28, 95% CI 0.26 to 0.30; p<0.05). Prescriptions were made by cardiologists
in 1882 cases (33.5%); their prescriptions were of class I in 57.3% of the cases,
of class II in 32.4% of the cases, of class III in 10.3% of the cases vs 39.2%,
36.1% and 24.7% of GPs' prescriptions (p<0.05). Cardiologist-prescribed ex-
ams were abnormal in 53.4% of the cases vs 39% of GP-prescribed exams
(OR 1.76 95% Cl 1.58 to 1.97; p<0.05). Cardiologist-prescribed exams were
useful in 64.7% of the cases vs 44.4% of GP-prescribed exams (OR 2.26,
95% Cl 2.02 to 2.53; p<0.05). Conclusions: 1) In Tuscany, Italy, more than
half of the prescriptions for non-invasive cardiological tests are inappropriate.
2) Appropriately-prescribed exams give a higher rate of abnormal and useful
results. 3) Cardiologists-prescribed exams are more often appropriate, abnor-
mal and useful in respect to GP-prescribed exams.
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P3723 I Psycho-social factors of cardiovascular disease
death risk during the period of reforms in Russia

L.M. Khuranova. Kabardino-Balkarian State University, Medical faculty,
Nalchik, Russian Federation

Since 1992 an evident growth of cardio-vascular disease mortality rate has
been registered in the Russian Federation (RF). That period coincided with
socio-economic reforms held, which had drastically changed the life of the
most of RF population. In Kabardino-Balkarian Republic (KBR), one of the RF
Southern Regions, a high mortality rate in the able men represents one of the
most pressing problems. The main causes of death are accidents and cardio-
vascular diseases (CVD).
The aim of this research is to study the prognostic relationships between the dy-
namics of a number of economic and socio-psychological parameters, and that
one of CVD-caused mortality. Using the Programme methods, recommended
by The State Centre for Prophylactic Medicine, quality and mode of life of 1,340
men, aged 35 to 60, have been studied in the Town of Nalchik and rural areas,
including their attititude to reforms. In addition, the RF/KBR (State Committee
for Statistics) Goskomstat-provided data on the basic socio-economic parame-
ters of the KBR population's life has been analyzed. Multiple regression analy-
sis has been carried out.
Results obtained: Strong correlations between the CVD-caused mortality rate
and dynamics of murders (R=0.63), suicides (R=0.71) have been established.
Murders and suicides indirectly characterize a condition of aggressivity and de-
spair in the community. In 70% interrogated an attitude to reforms proved to be
negative, with incomes of 40%. lower than minimum life standard; 15% rural-
areas inhabitants and 20% town-dwellers having no permanent jobs. CVD-
caused mortality rate has been actually influenced by nutrition (R=0.47). Within
the recent decade, a consumption of meat by the KBR population has been de-
creased by 28%, vegetables — 18%, fruits — 34%, with the bread consumption
increased by 23%. As known, alterations to the structure of nutrition due to the
bread consumption growth on the background of lower consumption of expen-
sive foods, indicates to population's life standards degradation.
Conclusions: Results obtained show, that the CVD-caused mortality rate
growth in KBR within the recent decade, has been promoted by the increasing
stress level, deterioration of living conditions and negative nutrition structure
changes, in relation with reforms held.

P3724 Comparative costs of chest pain unit versus coronary
care unit management of acute coronary syndromes
without ST-segment elevation

A. Conti, B. Paladini 2 , S. Magazzini 2 , S. Toccafondi 2 , M. Zanobetti 2 , M. Del
Pants 2 , F Falcini 2 , G. Berni 1 .'ChestPain Unit, Emergency Department,
Florence, Italy; 2 Careggi Hospital, Chest Pain Unit, Florence, Italy

Background: Acute coronary syndromes without ST elevation (unstable
angina, UA; non ST elevation myocardial infarction, NSTEMI) represent a com-
mon cause of hospital admission and involve very high costs. Chest pain unit
(CPU) management of these patients (pts) may represent a cost-effective al-
ternative to coronary care unit (CCU) admission. Patients and Methods. During
2001, 142 consecutive pts (mean age 71 y, range 44-92, male 66%) with UA or
NSTEMI were treated with GP Ilb/Illa antagonist in addition to standard phar-
macologic treatment. Patients were randomly assigned to CPU-management
(angiography depending on: recurrent angina, troponin > 0.10 ng/l, D ST, EF <
40%) or CCU-management (early invasive strategy encouraged). Patients were
followed-up for CE in-hospital and at 6 months. Results. The two subsets of
CPU-pts (n=73) and CCU-pts (n=69) shared similar baseline features, troponin
levels, TIMI risk score, and presence of UA or NSTEMI on admission. PTCA
was performed in 33% CPU-pts versus 49% CCU-pts (P<.05); CABG in 5.5%
versus 5.8% (P=ns). Patients with TIMI risk score <4 (n=82) were managed
by angiography and PTCA within 24 hours in 7% and 32% respectively in CPU
versus 37% and 66% in CCU (P<.01). Length of stay was 2.4 days in CPU-pts
versus 3.6 days in CCU (P<.01). Direct discharge rates were similar (13.7%
from CPU versus 14.5% from CCU (P=ns). For pts transferred to the wards, av-
erage in-hospital stay was 6.9 days (CPU) versus 6.2 days (CCU)(P=ns). The
crossover rate from CPU to CCU, due to clinical instability, was 11%. Average
cost of diagnostic and treatment strategy, total differential costs and total costs
were 1829, 4453 and 5.955 Euro in CPU-pts, versus 2441, 5275 and 7160 Euro
in CCU-pts (P=ns; P<.05; P<.05, respectively). The management of pts with
TIMI risk score <4 (n=82), had lower average costs in CPU-pts -56%,-11%,-
26% as compared to CCU-pts (P<.01,P<.05,P<.5, respectively). Of note, the
outcome in terms of CE in-hospital and at 6 months was not different in the
two groups (P=ns). Conversely, no difference were found in pts with TIMI score
=/>4 (n=60) managed by CPU or CCU. Conclusions. Management in CPU of
pts with UA and NSTEMI is a cost-effective alternative to CCU management;
involves less frequent use of high-cost invasive procedures; does not increase
the likelihood of in-hospital and short-term recurrence of ischemic events.

P3725 j Study improving compliance in hypertension and
diabetes with the use of a new talking pill reminder:
the SIC trial

L. Matos 1 , A. Janosi 2 , M. Illyes 3 , M. Lengyel-Matos 3 on behalf of SIC
Investigators. 1 Szent Janos Hospital, Cardiac Department, Budapest,
Hungary; 2Szent Janos Hospital, Cardiac Department, Budapest, Hungary,,

3Budapest, Hungary

Background: Patient compliance (C) is poor in hypertension and diabetes,
non-C causing therapeutic failures frequently in all chronic diseases. Traditional
interventions to improve C proved to be quite futile in leading to better thera-
peutic results.
Methods: Hypertensives and type-2 diabetics were enrolled into the study,
treated minimally for one year, taking more than two, different drugs per os, min-
imally twice daily. Blood pressure (BP)self-measurement was perfomed twice
daily in pre-set intervals. To improve C a new, pocket-size, talking pill reminder
device was used, reminding the patient by the voice of the personal physician
of pill intake and/or other regular daily activities like BP measurement. Receiv-
ing these messages are indicated by the patient pushing a button, and if this
signal is not given, the message is repeated twice in 30-min intervals. Half
of the patients were bringing home the device, programmed for their personal
medication schedule and took their pills for a month accordingly, than gave
back the device, received verbal and written counseling and continued treat-
ment for another month, the other group started treatment with the traditional
compliance-improving aids, then changed for the programmed device for the
second month. 40 uncontrolled mild-moderate hypertensives and 20 diabetics
were enrolled, 39 out of the 60 were females, age 63±12 years, mean BMI 27.4
(females) and 26.3 (men). Results of the two compliance-improving techniques
were compared by paired-observation t-test and nonparametric tests.
Results: There was a trend in decreasing both systolic- and diastolic BP with
both compliance-improving techniques, but no significant difference between
the two periods. There was, however, significantly lower blood-sugar values
(p<0.05) during the period when the talking reminder was used. The device
was preferred by 92% of patients, and by all physicians as compared to the
traditional verbal counseling and written reminder.
Conclusion: Mobile, pocket-size talking pill reminder device might significantly
improve patient compliance in subsets of patients with poor adherence to ther-
apy. For more detailed data in this field, more controlled studies are needed.

P3726 Are patients really taking aspirin 6 months after an
acute myocardial infarction?

G. Cotter 1 , I. Dinur 1 , E. Shemesh 2 , M. Zehavi 3 , E. Kaluski 1 , O. Milovanov 1 ,

Z. Vered 1 , A. Kornberg 3 . ' Assaf-Harofeh Medical center, Cardiology, Zerifin,
Israel; 2Mount-Sinai Medical Center, Psychiatry, NY, United States of America;
3Assaf-Harofeh Medical Center, Hematology, Zerifin, Israel

Nonadherence to (noncompliance with) medical treatment following an acute
myocardial infarction (MI) may increase the risk for recurrent adverse events.
Therefore, we investigated adherence to Aspirin treatment in a cohort of outpa-
tients after acute MI.
Patients and Methods: To determine which objective adherence detection
method should be used, we first studied platelet-aggregation indices (TxB2
production and platelet aggregation induced by different concentrations of Col-
lagen) in a small group of subjects,,whose Aspirin intake was known. Based on
these values, we have divided aggregation results into three groups: adherent,
partially adherent and nonadherent. For the "field" study, 100 consecutive pa-
tients were scheduled for a routine clinic visit 6-months after an acute MI. All
patients were asked not to take their usual morning medications prior to the
visit. Consent was obtained upon arrival to the clinic, Aspirin dose was ascer-
tained by questioning, and patients who said that their prescribed Aspirin dose
was 100 mg daily were asked to give a blood sample and answer an adherence
self-report questionnaire.
Results: Of the 100 patients who were called, 82 came to the clinic.. Eleven
reported that they had been prescribed a different dose of Aspirin and six re-
fused to give informed consent. "Full adherence" to Aspirin treatment was de-
termined to be 51% by TXB2 production (the preferred method according to
the preliminary analyses). Partial adherence was seen in 21% of the subjects
and nonadherence was found in 27%. The results of the adherence questioner
where not related to actual adherence.
Conclusions: These results suggest that in "real life" adherence to medical
treatment is lower than reported in controlled medication trials that. This may
adversely affect patient's outcome and therefore objective adherence monitor-
ing should probably be incorporated into standard practice.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/23/Abstract_Supplem

ent/1/586433 by guest on 25 April 2024



732	 Social aspects of cardiovascular disease

P3727 Afternoon nap significantly affects the circadian
periodicity for the time of onset of acute myocardial
infarction

D. Tziallas 1 , T.M. Kolettis 2 , K. Achenbach 1 , P. Katsarou 1 , C. Douhaniaris 1 ,

G. Patsouras 1 , M. Fatourou 1 , D. Sideris 2 . 1 UHI, Coronary Care Unit,
Ioannina, Greece; 2 University of Ioannina, Cardiology, Ioannina, Greece

Previous studies have indicated that a circadian periodicity exists for the time
of onset of acute myocardial infarction (AMI), with a morning peak incidence
of events. This circadian variation has been attributed to rises in plasma cate-
cholamines and cortisol and increases in platelet aggregability prior to awak-
ening, and is lost with treatment with beta-blockers or aspirin. However, it is
not known whether afternoon nap, common in southern European populations,
affects this circadian variation.
Methods: We examined the medical records of all patients admitted with AMI
between January and December 2001. The time of onset of chest pain was
recorded. Patients accustomed to an afternoon nap (>5 days/week, for >1
hour), (group A), were compared to patients who never rested in the after-
noon during the preceding 5 years, (group B). Patients receiving beta-blockers
or aspirin were excluded, as were patients who could not be fitted to either
group. Circadian periodicity was assessed separately for the two groups, using
goodness-of-fit chi-square.
Results: The records of 161 consecutive patients were studied and 95 pa-
tients (76 male, mean age 57±13 years) met the inclusion criteria. 56 patients
were classified to group A and 39 to group B. Group A displayed a significant
(X2=10.7 p<0.05) circadian variability. The incidence of AMI in group A had two
peaks, a morning and a marked evening peak. No significant (X2=4.22, p>0.1)
circadian variability was found in group B.
Circardian periodicity in the two groups

OO to 06 h O6 to 12 h 12 to 14 h 14 to 20 h 20 to 24 h total # of pts

nap 9 14 3 24 6 56
no nap 8 10 4 14 3 39

Conclusion: In patients accustomed to afternoon naps, the circadian period-
icity for the time of onset of acute myocardial infarction is significantly affected,
with most events occurring between 14:00 and 20:00 hours.

P3728 Cognitive function predicts sick leave and early
retirement in an unselected population of patients
with coronary artery disease

A. Kiessling 1 , P. Henriksson 2 . t Huddinge University Hospital, Karolinska
Institute, Stockholm, Sweden; 2Karolinska Inst. at Danderyds Hospital,
Stockholm, Sweden

Aim: To assess the relation between different principal components of health
related quality of life (HRQL) and capacity for work in an unselected population
of patients with coronary artery disease (CAD)
Design: Cross sectional study.
Setting: Department of Medicine, Sodertalje Hospital, Stockholm County
Council, Sweden.
Subjects: 171 consecutive pts <65yrs with CAD.
Methods: Health related quality of life was estimated by the generic single item
instrument EuroCol (EQ) and the disease specific Cardiac Health Profile (CHP)
questionnaire (16 items). Existence and degree of current angina pectoris were
ranked according to the Canadian Cardiovascular Society (CCS; 0-4) classifi-
cation. Reduced capacity for work was defined as sick leave >50% or early re-
tirement >50% (regardless of reason). Multivariate principal components anal-
ysis of the CHP-items identified four independent orthogonal domains repre-
senting cognitive, physical/general health, social and emotional function.
Results: Patients with reduced capacity for work had a significantly poorer
HRQL as assessed by total CHP score respectively EuroQol as compared to
those in full work (p<0.00008;ANOVA). However, there was no significant dif-
ference in relation to CCS class.
Logistic regression showed that both the principal components general
health/physical function (p=0.0033) and cognitive function (p=0.0057) of HRQL
predicted reduced capacity for work as manifested by early retirement or sick
leave. There was no significant dependence between capacity for work and the
principal components representing emotional and social function.
Conclusion: We have shown that perceived cognitive function is an indepen-
dent predictor of sick leave and early retirement in an unselected population of
patients with coronary artery disease.

Abstract P3730 — Table

P3729 Enzymatic infarct size (LDHQ48) as endpoint in
randomized trials in non-ST-segment elevation acute
coronary syndromes undergoing early coronary
angiography

A.W.J. van 't Hoft, K. Miedema 2 , J.H.E. Dambrinkl, J.C.C. van der Horst',
F. Zijlstra 1 , H. Suryapranata 1 , M.J. de Boer 1 , A.T.M. Gosselink 1 . 1 Cardiology,
2 Clinical Chemistry, Isala Klinieken Zwolle, Zwolle, Netherlands

Background: It is suggested that enzyme rise in patients with acute non-ST el-
evation acute coronary syndromes (ACS) is due to microembolization of throm-
botic material from a ruptured plaque and that immediate coronary intervention
of this 'hot' plaque may increase distal embolization. By merely taking the inci-
dence of recurrent myocardial infarction as an end point, one may miss early
re-infarctions or infarct-extension in pts whose enzymes have not returned to
normal values. The assessment of enzymatic infarct size (LDHQ48) takes total
enzyme release over a period of time into account and may better quantify the
effect of pharmacological or mechanical intervention. Patients and Methods:
From April 2000 to Dec 2001, 220 pts with unstable angina, Braunwald class 3,
with >1 mm ST depression or a positive trop T (>0.05 ng/ml) were randomised
to very early (<12 hrs) angiography (group A) without 2b/3a treatment or to an-
giography after 24-48 hrs pre-treatment with tirofiban (Group B, 0.4 µg/kg/30
min,/0.1 µg/kg/min 24 hrs). Enzymatic infarct size (LDHQ42) was assessed by
the area under the LDH release curve from at least 5 measurements over a
period of 48 hrs. All angiography films of patients were analysed by an inde-
pendent core-lab. Results: 75% of patients had elevated trop T on admission
or 3 hrs thereafter. Median time to angiography was 6 (grp A) and 51 hours
(grp B). During initial hospitalization, revascularization was performed in 75%
(PTCA: 61%, CABG:14%, grp A) and 77% (PTCA: 58%, CABG: 19%, grp B)
of patients.

Group A (N=109) 	 Group B (N=1 11) 	 P-value

CPKmb positive 53(49) 57(51) 0.69
CPKmb max (SD) 92 (91) 79 (68) 0.43
LDHQ48 (SD) 407 (471) 242 (353) 0.004
negative troponin T(N=50) 278 (499) 191 (260) 0.88
positive troponin T (N= 1 52) 412 (441) 257 (369) 0.004

Conclusion: This study shows that in high risk non ST elevation ACS pts, the
use of enzymatic infarct size as an end point is feasible and may overcome the
issue of different definitions of myocardial infarction. It may better quantify the
effect of mechanical or pharmacological intervention on total enzyme release,
compared to a clinical end point alone.

P3730 Composite endpoints in trials after myocardial
infarction: lessons from CAPRICORN

I. Ford 1 , H.J. Dargie 2 , J.L. Lopez-Senddna, W.J. Remme 4 , N. Sharpe',
M. Robertson', J. Loves, A. Scherhag 7 . t Robertson Centre for Biostatistics,
2 Clin. Res. Initiative in Heart Fail., Univ. of Glasgow, Glasgow, United
Kingdom; 3Hospital Gregorio Maranon, Coronary Care Unit, Madrid, Spain;
4 Sticares, Rhoon, Netherlands; 5 Univ. of Auckland, Dept. of Medicine,
Auckland, Australia; 6 Univ. of Glasgow, Glasgow, United Kingdom;
7E Hoffmann-La Roche Ltd., PBA, Cardiovascular, Basel, Switzerland

Background: CAPRICORN, a randomised double blind placebo controlled trial
in patients with acute myocardial infarction and left ventricular dysfunction,
demonstrated a 23% mortality reduction (p=0.031), and significant reductions
for major coronary events. Despite significant trends in individual components
of CV hospitalisations, the co-primary endpoint of all-cause mortality or CV hos-
pitalisation showed only a positive trend for carvedilol (p= 0.30). The abstract
explains this apparently paradoxical result. Methods: For four mutually exclu-
sive categories: all death, non-fatal myocardial infarction, heart failure hospitali-
sation "all other CV" hospitalisations, the numbers of cause specific events and
of first events in the composite endpoint, and the numbers of 'hidden' events be-
hind lead non-fatal events were identified. Results: The table below gives the
cause specific and the lead events in the co-primary endpoint. Many deaths
prevented by carvedilol lie behind earlier non-fatal events. Benefits in reduc-
ing non-fatal Mls lie behind heart failure or "all other CV" events, and heart
failure benefits lie behind "all other CV" events. Conclusion: In the "time to
first event" analysis of the composite endpoint, the benefits of carvedilol were
masked by earlier non-fatal events. Therefore care must be exercised in the
adoption of general composite endpoints in trials of myocardial infarction par-
ticularly if there is likely to be a high incidence of minor and/or early events
which may not be susceptible to reduction by the treatment tested.

Event Category Placebo (n=984) Placebo (n=984) Carvedilol (n=975) Carvedilol (n=975)
category spec ific numbe r compos ite fi rst event numbers category specific number composite first event numbers

Death 151 83 116 66
Non Fatal Ml 57 45 34 27
Heart Failure 138 101 118 97
All Other CV 194 138 189 150
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TRANSCORONARY ABLATION IN HYPERTROPHIC
CARDIOMYOPATHY

P3731 Role of transcoronary ablation of septal hypertrophy
(TASH) for HCM and mild outflow obstruction even
under provocable conditions

F.H. Gietzen, C.H.J. Leuner, L. Obergassel, C. Strunk-Mueller, H. Kuhn.
Staedtische Kiln/ken Bielefeld, Medizinische Klinik ll, Bielefeld, Germany

To evaluate the role of catheter interventional treatment in pts. with HCM and
only mild outflow obstruction even under provocable conditions, the symp-
tomatic and haemodynamic benefits of transcoronary ablation of septal hy-
pertrophy (TASH) were compared in 22 pts. with a mild provocable gradient
<=50 mmHg (range 10-50 mmHg, 32±15 mmHg, Group I) and in 252 pts.
with a marked provocable gradient >50 mmHg (range 55-300 mmHg, 150±45
mmHg, Group II) At baseline Group I pts. had a significantly lower gradient at
rest (12±8 v. 56±42 mmHg, p<0.001) and after provocation by a single pre-
mature ventricular beat (32±15 mmHg v. 150±45 mmHg, p<0.001). However,
both groups did not differ significantly with respect to age (58±16 v. 57±15
y), male sex (41 v. 49%), NYHA-FC (2.8±0.6 v. 2.9±0.6), septal thickness
(22±3 v. 22±4 mm), exercise capacity (70±36 v. 75±37 watts), peak oxygen
consumption (13.6±5.3 v. 15.1±5.7 ml/kg/min), cardiac index at peak exercise
(5.4±2.0 v. 5.7±1.7 I/m 2/min) and pulmonary artery mean pressure at workload
(40±12 v. 41±9 mmHg). Seven months after TASH both groups demonstrated
a decrease in septa) thickness (-35±23 v. -42±19%) and an improvement in
NYHA-FC (-1.1±0.6 v. -1.3±0.7), exercise capacity (+24±43 v. +25±37%),
peak oxygen consumption (+16±45 v. +13±36%), cardiac index at peak exer-
cise (+24±53 v. +12±36%) and pulmonary artery mean pressure at workload
(-13±19 v. -15±19%), that did not differ significantly between pts. with mild and
marked outflow obstruction under provocable conditions. However, pts. with
only mild outflow obstruction under provocable conditions could be treated by a
lower peak CK-activity induced (312±140 v. 515±321 U/L, p< 0.001), a lower
amount of ethanol injected (2.0±0.8 v. 2.8±1.8 ml, p< 0.004) and a trend to a
lower proportion of re-interventions performed (0 v. 8.7%).
Conclusion: A pronounced symptomatic and haemodynamic improvement af-
ter TASH is not restricted to pts. with marked outflow gradients. Similar benefits
were found in pts. with no more than mild outflow obstruction even under provo-
cable conditions. Therefore, a marked outflow gradient at rest or after provoca-
tion should not be considered a necessary criterion for interventional therapy
in pts. with severe symptoms unresponsive to medical treatment.

P3732 Quantification of myocardial injury after
percutaneous transluminal septal myocardial ablation
in hypertrophic obstructive cardiomyopathy

W.G. van Dockum 1 , F.J. ten Cate 2 , J.M. ten Berg 3 , M.B.M. Hofman 4 ,

A.M. Beek t , A.C. van Rossum t . t VU Medical Center, Cardiology,
Amsterdam, Netherlands; 2Academic Hospital Dijkzigt, Cardiology, Rotterdam,
Netherlands; 3 St. Anton/us Hospital, Cardiology, Nieuwegein, Netherlands;
°VU Medical Center, Dept Clinical Physics and Informatics, Amsterdam,
Netherlands

Background: Percutaneous transluminal septal myocardial ablation (PTSMA)
is a nonsurgical therapeutic procedure for reducing left ventricular outflow tract
obstruction in symptomatic patients with hypertrophic obstructive cardiomyopa-
thy (HOCM). The aim of this study was to evaluate septal myocardial injury
size after PTSMA using delayed contrast-enhanced (DCE) magnetic resonance
imaging (MRI).
Methods: 16 patients (mean age 50±16 years, 8 males) underwent MRI before
and 4 weeks after PTSMA; volume of ethanol injected during procedure was 1
to 5 mL. Images were acquired on a 1.5 T scanner (Vision/Sonata, Siemens,
Erlangen, Germany). Cine gradient-echo MRI was performed for assessment
of global left ventricular function at baseline and follow-up. Inversion-recovery
turbo-FLASH images (TE 3.4 ms, TR 7.6 ms, TI 250-300 ms) were acquired at
follow-up, 20 to 30 minutes after i.v. administration of 0.2 mmol/kg gadolinium-
DTPA. Left ventricular function parameters, myocardial mass, and hyperen-
hanced area's (including central dark zones of hypoenhancement) were quan-
tified using the MASS software package (Leiden University Medical Center, the
Netherlands).
Results: Left ventricular mass values before and after PTSMA were 233.5 f
68.1 g vs. 220.2 ± 67.6 g (p<0.001), respectively. Septal myocardial mass pre-
and post PTSMA was 80.4 ± 26.8 g vs. 72.1 ± 24.0 (p<0.001), resp. In all
patients the injured myocardium was well visualized. The hyperenhanced sep-
tal myocardial mass ranged from 3.1 to 33.5 g [mean: 14.6 ± 9.2 g], involving
6.8% ± 4.4 of the post-ablational total LV mass and 21.0% ± 14.0 of the septal
myocardial mass. Myocardial injury size was not correlated with the volume of
ethanol administered.
Conclusions: The extent of myocardial injury after PTSMA can be determined
using DCE-MRI and was not correlated with the volume of ethanol adminis-
tered. The method may serve as control and feedback for the interventional
procedure.

P3733 Left ventricular remodelling following the induced
septal infarction in obstructive hypertrophic
cardiomyopathy

L. Chojnowskat, W. Ruzyllo 2 B. Kusmierczyk-Droszcz 3 , M. Demkow 2 ,

A. Witkowski 2 , L. Malecka 2 , C. Kepka 2 . I Institute of Cardiology,, Dept. of
General Cardiolgy, Warsaw, Poland; 2 Institute of Cardiology, Dept. of General
Cardiology, Warsaw, Poland; 3 lnstitute of Cardiology, Warsaw, Poland

Non-surgical myocardial reduction (NSMR) is a novel method of non-pharma-
cological therapy for obstructive hypertrophic cardiomyopathy (HOCM). NSMR
results in reduction of the left ventricular outflow tract (LVOT) gradient with
symptomatic improvement in patients (pts) with HOCM. However, long-term
consequences of induced septal infarction (SI) has not been thoroughly stud-
ied.
Methods: In 45 consecutive pts (25 M), followed mean 39.5±4.9 months after
NSMR, 2-D and Doppler echo were done at baseline (B), at discharge, and
at 3,6,12,24,36 month (mo) follow-up (FU). Echocardiographic measurements
(EM) of left ventricle (LV) assessed in this study included: LV end-diastolic di-
mension (LVDD), LV end-systolic dimension (LVSD), septal thickness (IVS),
LV posterior wall thickness (PW), LV ejection fraction (LVEF), LVOT gradient
(LVOTG) and mitral regurgitation (MR). We compared results of EM at 36 mo
FU to B, and to short-term results (3 mo FU) and to results at 24 mo FU.
Results: 1. The comparison of the EM values at 36 mo FU to B showed fol-
lowing changes: both LVDD and LVSD (43.6±18.4 vs 48.1±5.4mm, p=.0001,
and 23.6±4.3 vs 31.6±7.9mm, p=.0001 respectively) increased; IVS (20.8±4.8
vs 16.3±3.6 mm, p=.0001) decreased and PW showed trend to decrease
(13.1±3.3 vs 12.4±2.2 mm, NS); LVEF (75.4±9.1 vs 64.5±11.2%, p=.0003)
decreased; LVOT gradient was reduced (81.8±26.1 vs 25.4±22.7 mmHg,
p=.0001), MR also decreased (2.6±0.5 vs 1.4±0.7,p=.0001). 2. The compari-
son of the results at 36 mo FU to those at 3 mo FU showed further reduction of
LVOT gradient (35.9±28.1 vs 25.4±22.7mmHg, p=.01) and further increase of
LVDD and LVSD (45.0±5.5 vs 48.1±5.4 mm, p=.01 and 25.5±5.2 vs 31.6±7.9
mm, p=.01, respectively) but, LVEF did not differ as compared to short-term
FU; IVS decreased (17.8±5.9 vs 16.3±3.6mm, p=.001); MR did not change. 3.
The comparison the EM results at 36 mo FU to those at 24 mo FU showed on-
going increase of LVDD (46.6±5.8 vs 48.1±5.4mm, p=.02), but its value was
still normal; further decrease of IVS (17.8±5.9 vs 16.3±3.6 mm, p=.05) was
also observed. The other EM values did not change.
Conclusion: 1. NSMR results in the LV remodelling which causes some posi-
tive results as a substantial decrease of both IVS thickness and LVOT gradient.
2. To assess the risk of LV dilatation further careful evaluations of EM are
needed, because of ongoing increase of LVDD and slightly decreased LVEF
observed at 3 year FU.

P3734 Long-term outcome after percutaneous septal
ablation for hypertrophic obstructive cardiomyopathy

D. Welge 1 , L. Faber 1 , L. Krater 1 , H. Seggewiss 2 , U. Gleichmann 1

D. Horstkotte t . 1 Heart Center North Rhine-Westphalia, Cardiology Dept., Bad
Oeynhausen, Germany; 2 Leopoldina Hospital, Department of Internal
Medicine, Schweinfurt, Germany

Introduction: Septal ablation (PTSMA) improves outflow gradients (LVOTG)
and symptoms during mid-term follow-up in symptomatic patients (pts.) with
hypertrophic obstructive cardiomyopa)hy (HOCM). We analyzed the long-term
outcome (41±11 [24-67] months) of 178 consecutive pts. treated between
1/1996 and 12/1998.
Results: 3 pts. died during in-hospital stay (VF, pulmonary embolism, and peri-
cardial tamponade in 1 pt. each). Mean CK rise was 599±300 U/I. A DDD-
pacemaker (DDD-PM) had to be implanted in 13 pts. (7%), 11 pts. (6%) un-
derwent re-PTSMA and 3 pts (2%) myectomy. 4 pts. were lost to follow-up.
There were 2 further DDD-PM implantations and 2 ICD implantations (after
out-of-hospital CPR for unknown reasons in a 23 year-old woman, and after
sustained VT in a 74 year-old man with coexistent coronary artery disease). 7
pts. died during follow-up: due to stroke (88 and 86 years), coexistent obstruc-
tive pulmonary disease (76 years), colon cancer (79 years), after unsuccessful
out-of-hospital CPR (25 years), and due to unknown causes (76 and 54 years,
resp.). Further clinical and echocardiographic data are shown in the table.

baseline last follow-up p-value

NYHA class 2.8±0.6 1.6±0.7 <0.0001
LA diameter (mm) 48±8 45±8 <0.01
LVOTG at rest (mmHg) 60±35 7±14 <0.0001
LVOTG at Valsalva (mmHg) 127±50 20±28 <0.0001
Maximum workload (Watts) 87+53 121 ±42 <0.0001

Conclusions: PTSMA results in a persistent LVOTG reduction and exercise
improvement during long-term follow up. Degeneration of the AV conduction
system together with the PTSMA-induced damage may requiere a DDD-PM
implantation in individual patients. A total mortality rate of 10/178 (6%) includ-
ing all procedure-related deaths compares favourably with the reported natural
course of this pt. group with severe HOCM.
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P3735 Prediction of the risk of pacemaker dependency after
septal ablation for hypertrophic obstructive
cardiomyopathy

L. Faber', H. Seggewiss 2 , D. Welge', D. Fassbender', H.K. Schmidt',
D. Horstkotte 1 . r Heart Center North Rhine-Westphalia, Cardiology Dept., Bad
Oeynhausen, Germany; 2Leopoldina Hospital, Department of Internal
Medicine, Schweinfurt, Germany

Background and introduction: Damage of the AV conduction system is a ma-
jor complication of percutaneous septal ablation (PTSMA) that needs early and
reliable identification of patients (pts.) at risk for complete heart block (CHB).
Methods and results: In the first 33 pts. who had PTSMA, 7 required a DDD
pacemaker (PM) implantation (PM-rate: 21%). AV conduction recovery needed
11 days in one pt.; another pt. suffered from unexpected CHB 9 days after
PTSMA. The 7 PM-pts. of this series were compared to those without conduc-
tion disturbances. A score was calculated to identify all PM-pts. retrospectively
with >12 points. In the following 265 consecutive pts., this score was applied
prospectively. 13 of 14 pts. (93%) who needed a PM (PM-rate: 5%) were cor-
rectly identified by the scoring system, while 1 pt. with a score of 13 had con-
duction recovery after short-term steroid therapy. All pts. with <8 points (n=230;
79%) remained free from conduction disturbance and were discharged from
monitoring after 3±2 days (vs. 7±4 days in the pts. with >8 points; p<0.01)

cutoff value score points

Baseline PQ interval (ms) > 160 + 2
Baseline minimal HR (Halter, bpm) < 50 + 2
Baseline gradient (Echo, mmHg) > 70 + 2
CHB during PTSMA at any time yes + 2
CHB on arrival at coronary care unit yes + 2
AV conduction recovery after 12 hs yes -2
No AV conduction after 12/24/48 hs yes +1 /+2 /+3
ORS duration after 48 hs (ms) > 155 + 3
Timing of the GOT peak (hs) > 16 + 1

> 20 +3

Conclusions: Based on careful monitoring for the first 48 hours after PTSMA, pts. at risk for
CHB can be correctly identified. Pts. with a score <8 are at low, those with >12 points at high
risk. In the remaining cases watchful waiting may allow AV conduction to recover, thus reducing
the number of PM implantations after PTSMA to a rate of 5%.

P3736 Prognosis of patients with hypertrophic obstructive
cardiomyopathy after transcoronary ablation of septal
hypertrophy (TASH)

T. Lawrenz, F. Gietzen, F. Lieder, L. Obergassel, H. Kuhn. Bielefeld Hospital,
Department of Internal Medicine 11, Bielefeld, Germany

Background and Methods: TASH constitutes a new catheter based therapeu-
tic option for symptomatic patients with hypertrophic obstructive cardiomyopa-
thy (HOCM). Regarding the prognosis after TASH only few data are available in
the literature. Based on a validated quality of life questionnaire (QoL) and serial
control examinations we analysed the clinical course of all patients treated in
our institution up to December 2001.
Results: Between October 1995 and December 2001, 329 pts were treated
by TASH (pressure/angiography guided technique, age 60.0 ± 13.1 years,
male/female (155/174 pts), 98.8% follow up (325/329 pts), mean follow up time
2.1 ± 1.6 years, maximum 6.2 years). The TASH related total in hospital mortal-
ity amounts to 1.8% (6/329pts) and to 0.3% (1/329) excluding 5 pts with severe
comorbidity. Sudden out of hospital death occurred in 4 pts and not sudden, not
TASH related death in 19 pts (e.g. carcinoma, pneumonia, purulent peritonitis
and suicide). Using Kaplan-Mayer life table calculations the corresponding to-
tal annual mortality amounted to 4.3% per year. The total cardiac mortality was
1.5% per year including pts with sudden death and 0.6% per year after hospital
discharge. The annual cardiac mortality was significant smaller and the QoL-
benefit rate of improved pts even somewhat higher (77.3% vs 71.4%, n.s.) in pts
treated with small amounts of ethanol (<=2.0 ml vs >2.0 ml ethanol, p=0.031).
This amount was an independent prognostic predictor (p=0.047, Cox regres-
sion analysis). Advanced age (>61 years) was otherwise a significant predictor
of increased prognostic risk in this pt cohort (p=0.002). Regarding the learning
curve no significant difference of prognosis was found in two large series of pts
(subset pt No 1-165 and 166-329).
Conclusion: There is a low hospital mortality risk of TASH. Prognosis ap-
pears to be good. It compares favourable with the prognosis after surgery for
HOCM and seems to be significantly better in pts treated with small amounts
of ethanol. Apparently there is no difference regarding the clinical benefit from
TASH in subsets treated with small or high amounts.

P37371 	 of transcoronary ablation of septal hypertrophy
for HOCM, NYHA-FC II and severe symptoms like
fatigue, chest pain, palpitations or syncope

F.H. Gietzen, C.H.J. Leuner, L. Obergassel, C. Strunk-Mueller, H. Kuhn.
Staedtische Kliniken Bielefeld, Medizinische Klinik 11, Bielefeld, Germany

To evaluate the role of catheter interventional treatment in pts. with HOCM and
severe symptoms like fatigue, chest pain, palpitations or syncope, we com-
pared the results of transcoronary ablation of septal hypertrophy (TASH) in 51
pts. (Group I) complaining on substantial limitations during daily activity despite
dyspnoea did not exceed NYHA-FC II and in 202 pts. (Group II) with NYHA-FC
111 (174 pts.) or IV (28 pts.).
At baseline Group I pts. were characterized by younger age (48±14 v. 59±15
y.*), a male preponderance (82 v. 40%*), a lower proportion of severe SAM (51
v. 71 %*), a lower resting gradient (38±32 v. 57±44 mmHg*), a lower pulmonary
artery mean pressure at workload (37±9 v. 42±9 mmHg*) and a higher exer-
cise capacity (116±27 v. 65±31 watts*), max. oxygen consumption (20.3±4.8
v. 13.6±4.8 ml/kg/min*) and cardiac index at peak exercise (7.1±1.1 v. 5.5±1.7
I/mz/min*). However, postextrasystolic gradient (130±47 v. 144±55 mmHg),
LVEDP (19±6 v. 20±6 mmHg), septal thickness (22±3 v. 22±3 mm) and the
proportion of familiar HOCM (25 v. 21%) and prior syncope (25 v. 29%) did not
differ significantly between groups.
At 7 months after TASH the improvement in outflow gradient (-48±31 V. -

56±68 % at rest*, -49±40 v. -63±33% after provocation*), septal thickness
(-32±20 v. -44±18%*), NYHA-FC (-0.7±0.4 v. -1.4±0.6*) exercise capacity
(+7±20 v. +30±38%*) and pulmonary artery mean pressure at workload (-
5±18 v. -18±18%*) was significantly more pronounced in Group II. However,
both groups were not significantly different with respect to a reduction in se-
vere SAM (-86±36 v. -92±27%) and the reported overall subjective improve-
ment (93 v. 94% of pts.). Furthermore, both groups demonstrated a similar and
significant reduction in syncope (-80 v. -90% of pts.). Group I pts. could be
treated with fewer complications (2 v. 6%) and permanent total AV-Block (0 v.
13%*), since treatment efficacy was achieved by a significantly lower amount
of ethanol injected (2.3±1.0 v. 2.9±1.9 ml*). *p<0.05
Conclusion: The clinical improvement observed, justifies a catheter interven-
tional treatment also in pts. with substantial limitations during daily activity de-
spite their dyspnoea at exertion did not exceed NYHA-FC II.

P3738 Septal ablation for hypertrophic obstructive
cardiomyopathy in patients with NYHA Class IV
Symptoms

D. Welge, L. Faber, H. Seggewiss, D. Fassbender, H.K. Schmidt,
D. Horstkotte. Heart Center North Rhine-Westphalia, Cardiology Dept., Bad
Oeynhausen, Germany

Background and Introduction: In patients (pts.) with hypertrophic obstructive
cardiomyopathy (HOCM) presenting with NYHA class IV symptoms, surgical
myectomy has been reported to carry a high perioperative risk. We therefore
analyzed our database of 322 consecutive pts. for cases who presented with
class IV symptoms at the time of percutaneous septal ablation (PTSMA).
Results: In 16 pts. (5%) PTSMA was performed in a class IV situation. One
pt. had previous pacemaker implantation, another one surgical myectomy.
Mean age was 71±12 (43-88) years. Medical treatment consisted of Cat-
antagonists in 12, beta-blockers in 4 pts.. The mean ethanol dose was 3.7±2.2
ml, resulting in a CK peak of 623±360 U/I. During in-hospital stay of 16±5 (8-
26) days, one pt. (6%) died, 2 pts. (12%) required DDD pacing, and 3 pts. had
successful CPR due to tachy- (n=2) or bradyarrhythmic (n=1) events. During
late follow-up, 3 pts. died (88 years: unknown cause after 3 months; 83 years:
stroke after 8 months; 79 years: colon cancer after 28 months). From the 12
pts. who had their last follow-up 38±11 (26-65) months post-PTSMA, 3 were in
class III. 6 in class II and 3 in class I. Additional results are shown in the table.
Table 1

baseline last follow-up p-value

Left atrial diameter (mm) 52±8 47±5 <0.01
Resting LVOT gradient (mmHg) 94±33 0 <0.001
Provoked gradient (mmHg) 149±58 5±11 <0.001
Maximum workload (Watts) 14+26 66±22 <0.01

Conclusions: In a dedicated clinical setting PTSMA is feasible also in pts.
presenting with NYHA class IV symptoms. It results in persistent LVOT gradient
reduction and symptomatic improvement during long-term follow up. A total
mortality rate of 4/16 (25%) including both procedure-related and non-cardiac
deaths in 3 years compares favourably to reported natural history data and to
surgical results in these elderly pts. with advanced disease.
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P3739 Complete relief of syncope during follow-up in
patients with HOCM after successful catheter
interventional treatment

F. Lieder, F. Gietzen, C. Strunk-Mueller, L. Obergassel, C. Leuner, H. Kuhn.
The Bielefeld Klinikum, Department of Cardiology, Bielefeld, Germany

Background: Syncope is common in HOCM and is associated with an in-
creased risk of sudden death. Surgical or catheterinterventional relief of outflow
tract obstruction (LVOTG) often leads to a reduction of syncopal events, but the
precise mechanism contributing to this beneficial outcome remains controver-
sial.
Patients and Methods: Therefore, we investigated hemodynamic response to
exercise, tilt test and baroreflex sensitivity in a prospective manner before and
6.4 ±1.3 months after Transcoronary Ablation of Septal Hypertrophy (TASH) in
18 consecutive symptomatic pts. (5 female, 54 ±14y, range 29-73) with unex-
plained recurrent syncope.
Results: In all patients a significant reduction of LVOTG, decrease of IVS
thickness and improvement in NYHA functional class could be reached by
TASH. Within the 6 month follow-up no patient had experienced any episodes
of syncope or presyncope. During symptom limited upright and supine bi-
cycle exercise no patient had an abnormal blood pressure response (ABR),
neither before nor after effective TASH. Early and late heart rate recovery
(1.min/15.min.) after exercise cessation was significantly diminished after TASH
(deltaHR 1.min./15.min: -19.7 ±9.6%/-36.2 ±7.9% before vs. -13.8 ±6.3%/-
30.1 ±8.6% after TASH, p=0.015/0.025). Head-up Tilt Test (TT) before TASH
induced reflex hypotension with syncope in 6 patients. Tilting induced, maximal
increase in HR (deltaHRmax) was significantly higher in these 6 patients com-
pared with the 12 patients with negative TT (+29.3 ±17.8% vs. +11.4 ±8.5%,
p=0.035). After TASH TT was negative in all patients, whereas in the 6 patient
with positive TT before TASH deltaHRmax was diminished significantly from
+29.3 ±17.8% before to +13.4 ±12.4% after TASH (p=0.025). Baroreflex sen-
sitivity did not change during follow-up after TASH (11.5 ±8.0 before vs. 11.2
±6.8 ms/mmHg after TASH, n.․).
Conclusions: 1) In HOCM patients with recurrent syncope TASH leads to com-
plete relief of syncope during follow up. 2) These patients show neurally me-
diated syncope during tilt testing in 33%, which completely disappears after
TASH. 3) There is a significant reduction of exaggerated tilting induced heart
rate increase after TASH. This reduction may reflect TASH induced improve-
ment of abnormal vasodilator reflex response 4) ABR at exercise is not a com-
mon feature in these patients. 5) Furthermore after exercise cessation there is a
significantly diminished heart rate fall during recovery period after TASH. It can
be interpreted as a TASH induced normalisation of prior inadequate adaptation
of systemic vascular resistance.
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P3740 Relation between QT characteristics and
transthoracic echocardiographic parameters in
patients with uncomplicated isolated mitral valve
prolapse

M. Yazici 1 , R. Akdemir 2 , C. Uyan' , E. Erbylen 1 , S. Albayrak 1 . 'Cardiology
Department, A.I.B.0 Duzce Medical School, Duzce, Turkey; 2A.I.B.U.,
Cardiology, Duzce, Turkey

Background: Sudden death is the least common but obviously the most severe
complication of mitral valv prolapse. Some of these patients have been noted to
have QT prolongation.Therefore, arrhythmias are likely usual cause of sudden
death in patients with MVP. On the other hand complications are more prevalent
in those with thickening and redundacy of mitral leaflet and those without leaflet
thickening.
The present study was designed to examine between echocardiographic pa-
rameters and QT characteristics in with patients uncomplicated and isolated
mitral (IMVP) prolapse. Forty-six nonrhaumatic,isolated mitral anterior leaflet
prolapse subjects (14 men and 32 women, mean age 25±7) and 24 healthy
control subjects (9 men and 15 women, mean age 26±6) were studied. Indi-
viduals with accompanying cardiac or systemic disease, or who were on drug
therapy that could potentially affect QT characteristics,were excluded. The QT
interval was corrected from beggining of d depolarization of the QRS complex
to end of the T vawe. Using Bazzet formula, QT interval was corrected (QTC)
for heart rate. QTCd was calculated as the difference between the naximum
and minimum QT intervals an any of 12 leads. A two dimensional, M mode
and Doppler echocardiographic examination was performed. Left atrial diame-
ter and sort diameter were measured with M-mode echocardiography.
Results: There was significant corelation between the amount of billowing
leaflet, leaflet thickness, degree of regurgitation and QTC, QCTd in with IMVP.
QTC and QTCd correlated positively with the amount of billowing leaflet (re-
spectively: r: 0.33/p<0.04, r: 0.36, p<0.03). QTC and QTCd corelated pos-
itively with the leaflet thickness (respectively:r: 0.38/ p<0.02, r:0.4/ p<0.02).
In addition, QTC and QTCd corelated positively with degree of regurgitation
(respectively:r:0.35/ p<0.03, r:0.4/ p<0.04). But, no corelation were found be-

tween any of echocardiographic parameters (LVDD, LVDS, LVEF, FS, AOD,
LAD, EDV, ESV) and QT characteristics. Degree of regurgitation was varied
mild to moderate.
Conclusions: As a result of the studyit is concluded that the amount of bil-
lowing leaflet, leaflet thickness, degree of regurgitation are important parame-
ters in echocardiographic assesment of isolated anterior prolapse.This relation
between echocardiographic findings and QTC, QTCd can help to explain un-
expected higher sudden death incidence in isolated and uncomplicated mitral
valv prolapse subjects.

P3741 Vena contracta width-as a simple method in
assessing mitral valve regurgitation. Comparison
with Doppler quantitative techniques

A. Lesniak, M. Olszowska, M. Kostkiewicz, P. Podolec, W. Tracz. Institute of
Cardiology, Department of Cardiovascular Diseases, Krakow, Poland

The aim of the present study was to compare vena contracts width with quan-
titative Doppler methods for assessing mitral regurgitation (MR). Material: 62
patients (pts) with MR (49 men and 13 women), aged from 35 to 84, mean 54
± 8 years, were covered by the study. The etiology of MR was: coronary artery
disease (42 pts), infective endocarditis (4 pts), rheumatic disease (5 pts), di-
lated cardiomiopathy (5 pts), mitral valve prolapse (6 pts). Exclusion criteria:
aortic stenosis and/or aortic insufficiency, mitral stenosis, mechanic prosthe-
ses and atrial fibrillation. Patients were included if they had 1 to 4+ MR as
defined by Doppler color and angiography. Methods: The mitral regurgitant vol-
ume (RV) and effective regurgitant orifice estimated by the proximal conver-
gence method (PISA), regurgitant fraction (RF) calculated using Doppler were
compared with vena contracta width (VCW) measured by color Doppler. The
angiographic severity of MR was classified as 1 to 4 grades according to the
Sellers criteria. Linear regression analysis was used to compare continuous
variables. Results were considered statistically significant for p value < 0,05.
Results: The measurements of VCW are expressed as mean value ± SD and
presented in table. P value applies to overall comparison of the four grades by
ANOVA, comparisons between individual grades were all significant.

Mean values of VCW
Angiographic Grades	 VCW (Cm)

1	 0,31 ± 0,07
2	 0,41 ± 0,03
3 	 0,65 ± 0,23
4	 0,85±0,15
p value 	 <0,001

There was a good correlation between VCW and ERO (r=0,76, p<0,001), RV
(r=0,78, p<0,001), RF (r=0,80, p<0,001). VCW also correlated well with angio-
graphic grades of MR (r=0,86, p<0,001).
Conclusions: 1. VCW measured by color Doppler correlates closely with
severity of MR. 2. VCW is a simple, reproducible quantitative measurement
of MR. 3. VCW can be used in routine practice for noninvasive assessment of
MR.
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P3742 Acute effects of cardiac resynchronization therapy on
functional mitral regurgitation in relation to cardiac
contractility

O.A. Breithardt 1 , E. Schwammenthal 2 , A.M. Sinha 1 , N. Bidaoui 1 , A. Frankel,
C. Stellbrink 1 . t Universitatsklinikum Aachen, Dept. of Cardiology, Aachen,
Germany; 'Sheba Medical Center, Heart Institute, Tel Hashomer, Israel

Background: Functional mitral regurgitation (FMR) in heart failure (HF) re-
sults from an inbalance between closing and tethering forces which act on the
mitral leaflets. Cardiac resynchronization therapy (CRT) in patients (pts) with
intraventricular conduction delay may increase the maximal rate of left ventric-
ular pressure rise (LVdP/dt,mmHg/s), increase the transmitral closing pressure
(TMPmax,mmHg) and thereby reduce FMR.
Methods: We tested this hypothesis in 16 pts (mean age 65±7years,
QRS>120ms,NYHA III-IV) with at least mild FMR, after implantation of a biven-
tricular (BV) pacemaker system (PM) during no pacing (OFF) and during BV-
VDD pacing (mean AV delay 110f19ms). Effective regurgitant orifice area
(EROA, mm2 ) and regurgitant volume (RV, ml) were measured by the proximal
isovelocity surface area Method (PISA). LVdP/dtmax was estimated from CW-
Doppler tracings of the FMR jet as the time delay between 1 m/s and 3m/s and
TMPmax by the maximal velocity of the FMR jet. To quantify temporal changes
of TMP, we measured the effective TMP 100ms after onset of FMR (TMP100,
mmHg). LV sphericity index (SI) was calculated as the ratio of LV end-diastolic
volume and a sphere with a diameter equal to LV end-diastolic long axis.
Results: FMR was acutely reduced with CRT in all pts (table). The relative
decrease in EROA (%EROA) correlated linearly to the relative increase in con-
tractility: %EROA=-0.73 x %LVdP/dt-9.9, r=0.81, p<0.01. This was associated
with an increase in TMPmax and TMP100. SI at OFF was high with 0.55±0.13
and unaffected by CRT.

EROA	 RV	 TMPmax 	 TMP100 	 LVdP/dtmax
(mm 2 )	 (ml/beat) 	 (mmHg) 	 (mmHg) 	 (mmHg)

OFF	 23+14 	 32±13 	 74±26 	 40±16 	 554±267
BV-VDD CRT 	 14±9	 21±10 	 88±27 	 62±19 	 740±257

p<0.001 	 p<0.001 	 p<0.001 	 p<0.001 	 p<0.001

Conclusions: CRT acutely reduces FMR severity and this effect is quantita-
tively related to an increase in LVdP/dtmax. The results support the concept
that an accelerated rise in TMP, as demonstrated by the increase in TMP100,
may oppose the pathologic mitral leaflet tethering forces and facilitate effec-
tive mitral valve closure. This acute effect was independent of changes in LV
geometry, which may further contribute to FMR reduction in the long-term.

P3743 Mitral repair combined with CABG improves
haemodynamics and clinical status in patients with
grade 2 ischaemic mitral regurgitation

M. di donator, A. Boghdady 2 , T. Badia 2 , V. Montericci0 2 , C. Santambrogio 2 ,

L. Menicanti 2 , A. Frigiola 2 . t University of Florence, Critical Care Medicine,
Florence, Italy; 2San Donato Hospital, San Donato Milanese, Italy

Background: The optimal management of moderate ischemic mild mitral re-
gurgitation (IMR) at the time of CABG is controversial and the decision to repair
the valve is often a surgeon's choice.
Objectives: To investigate the influence of surgical repair of grade 2 IMR on
clinical outcome of 60 pts who underwent CABG during the last 3 years at our
Center
Patients: No difference in age, clinical and hemodynamic conditions, type and
number of by pass, cardiopulmonary by-pass strategy were observed preoper-
atively. All had grade 2 MR at echocardiogram; 30/60 pts (66±7 yr) underwent
combined mitral repair (groupl) and 30 did not (64±10yrs) (group2). The de-
cision to repair the valve was at surgeon's discretion. Pts were prospectively
recalled for a clinical and echocardiographic control. (Mean time from surgery
24 months; min 12, max 36).
Results: Late after surgery pts with mitral repair had significantly lower ventric-
ular volumes, higher EF and lower mean pulmonary artery pressure. In group 1
the degree of MR and NYHA class were significantly lower (p<0.05 and p<0.01
respectively); signs of congestive heart failure (lower limb edema, gallop, car-
diomegaly, diastolic dysfunction) were significantly reduced (p<0.03).

Haemodynamic and clinical data

EDV (mL) 	 EF (%) 	 SPP	 MR Grade	 NYHA

Group 1	 Pre-op 	 163±61	 44±11	 38±14 	 2.0±0 	 2.4±1.04
(repair) 	 Post-op 	 137±35b 	 48±8b 	 34±1 la 	 0.37f0.6b 	 0.73±0.7b
Group 2 	 Pre-op 	 165±49 	 39±11 	 40±13 	 2.0±0 	 2.3±0.9
(no repair) Post-op 168±53c 40±14c 41±12c 1.96±0.7c 1.9±1.1 ad

EDV: end-diastolic volume; EF: ejection fraction; SPP: systolic pulmonary pressure (mmHg);
MR: mitral regurgitation; a=p<0.05, b=p<0.01 vs pre-op. c=p<0.05, d=p<0.01 between groups.

Conclusions: Mitral repair at the time of CABG in grade 2 IMR improves clin-
ical outcome at intermediate follow-up. Pts have a reduction of symptoms and
signs of CHF, a reduction of ventricular volumes and of mean pulmonary pres-

sure as well as an improvement in pump function, in respect to pts who did not
have surgical repair.

P3744 Mechanism of exercise -induced dynamic mitral
regurgitation in patients with ischaemic left
ventricular dysfunction

P. Lancellotti, L.A. Pierard. University Hospital, Cardiology Dept., Liege,
Belgium

To determine the mechanisms of exercise-induced dynamic MR during exer-
cise in patients (pts) with ischemic LV dysfunction, we studied 70 pts with an
old infarction and < 50% ejection fraction during semi-supine exercise echo-
cardiography. The infarct location was anterior in 28 pts, inferior in 31 and both
anterior and inferior in 11. During test, effective regurgitant orifice (ERO) de-
creased in 13 pts and increased by < 13 mm 2 in 38 and by > 13 mm 2 in 19.
Larger degree of MR at rest was not correlated with larger changes in ERO (r
= 0.20). Heart rate, blood pressure and ejection fraction increased similarly in
each group. The strongest correlation with ERO changes was observed with the
difference in systolic mitral tenting area in all and in inferior infarct pts, whereas
coaptation height was the most powerful in anterior infarction pts (r = 0.89, p <
0.0001). In addition, larger changes in mitral systolic area correlated with larger
increase in ERO in all infarct categories (r = 0.78, p < 0.0001). For local LV re-
modeling, posterior displacements of both papillary muscles were associated
with larger changes in ERO, whereas lateral displacements showed weaker
correlation. Changes in wall motion score index were greater in patients with
decreased ERO and inferior location (r = 0.68, p < 0.001). In multivariate analy-
sis, an increase in systolic mitral annular (MA) area independently of the infarct
location emerged as an independent predictor of ERO variations. No signifi-
cant improvement in wall motion score index and an increase in systolic mitral
tenting area were also associated with greater changes in ERO in the overall
population and in inferior infarct pts. Greater apical mitral leaflet displacement
measured as height coaptation distance was selected in anterior infarct pts. We
conclude that the degree of dynamic MR are dependent of local LV remodeling
(regional wall motion) and mitral valvular deformation (tenting area, systolic MA
area) but unrelated to global LV function.

P3745 Does Alfieri's mitral valvuloplasty induce restriction?

C. Sportouch 1 , J.M. frapier 2 , S. cadet, P. rouviere 2 , T. aymard 2 , B. albat 2 .

1 Arnaud de villeneuve, Cardiologie, montpellier cx5, France; 2chu arnaud de
villeneuve, cardiac surgery, montpellier, France

Objective: Alfieri's valvuloplasty could be a limiting factor for exercise tolerance
due to the increasing transmitral gradient during stress-test.
Methods: Between June 2000 and June 2001, 15 patients with an echographic
grade 3 to 4 mitral regurgitation were operated on according to Alfieri's tech-
nique. The mean age was 64.3 ± 16.2 years. In 9 cases, there was a bileaflet
prolapsed degenerative valve, in 5 cases there was a pure or associated is-
chemic mitral regurgitation, and in 1 case an endocarditis on Barlow disease.
The operation consisted on suturing the free margins of the prolapsed seg-
ments of the two leaflets in 100% of cases. Associated procedures were Car-
pentier's ring annuloplasty in 66.6% and CABG in 13% of cases. After a mean
of follow-up of 5 months, all patient were seen at the outpatient clinic for a clin-
ical evaluation, an echocardiogram, and a cardiorespiratory exercise testing
with maximal oxygen uptake (V02 max) recording.
Results: There was no early or late death. Improvement of the NYHA class
was observed in all patients with a conversion from a mean preoperative value
of 2.9 ± 1.2 to a postoperative value of 1.3 ± 0.5 (p= 0.0002). Only 13%
of patients have had a residual mitral regurgitation. In all cases there was a
lowering of the arterial systolic pulmonary pressure from a mean of 48 ± 18
mmHg preoperatively to 36 ± 11 mmHg postoperatively (p= 0.03) and LVEF
remained unchanged from 57± 10 to 62± 14% (p=0.26). The mean transmitral
gradient was 4.2 ± 1.2 at rest and increased to 8.2 ± 3.4mmHg during peak
exercise(p= 0.005) The mean mitral area was 2.3 ± 0.6cm 2 . Among the 12 in-
terpretable cardiorespiratory exercise testing, 7 patients have normal exercise
tolerance (86.6% mean V02 max for a >85% normal value), 4 patients have a
cardiogenic limitation (62.5% mean V02 max), and one young patient have a
muscular exercise limitation (68% V02 max) due to exercise deconditioning.
Conclusion: Alfieri's valvuloplasty is a simple and reliable technique in case
of bileaflet prolapsed mitral valve on aged patients. According to these results,
even if there appear a restrictive aspect of the repair like demonstrated by the
valve area and the transvalvular gradient, his impact on clinical status seems
moderate.
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P3746 Effect of prosthetic ring annuloplasty on mitral leaflet 	 P3748 The calcified mitral ring: a potential site for a severe
motion: an echocardiography study 	 type of bacterial endocarditis

S. Varnous' , C. Acar' , P. Leprince I , N. Bonnet', E. Lansac' , A. Pavie' ,
C. Duran', I. Gandjbakhch' . ' Hopital Pitie Salpetriere, Chirurgie Thoracique
et Cardiovasculai, Paris, France; 2Missoula, Cardiac Surgery, Montana, United
States of America

Objective: Prosthetic ring annuloplasty for mitral valve repair may indirectly
influence leaflet motion. The aim of this study was to assess i)the geometric
changes of the left ventricle base following ring insertion and ii) their impact of
leaflet mobility.
Methods: Twenty-five patients with mitral valve regurgitation who underwent a
valve repair were studied with intraoperative multiplane transesophageal echo-
cardiography (TEE) before and after prosthetic ring annuloplasty. Patients who
required a repair involving the anterior leaflet were excluded. Three parame-
ters were measured: the antero posterior mitral valve annulus diameter (MAD),
the angle between aortic and mitral annuli planes (AMA), the angle between
anterior leaflet and mitral annulus plane (ALA). Acquisition of the 3 parame-
ters was performed at end-systolic and maximal diastolic valve opening; using
midoesophageal 3-chambers and longitudinal echocardiographic view. Anterior
leaflet excursion throughout the cardiac cycle was calculated according to: ALE
= diastolic ALA - systolic ALA.
Results: Mitral valve repair techniques were: posterior leaflet resection with
annuloplasty (n=19) or annuloplasty alone: flexible Duran ring (n=6). All pa-
tients had a excellent functional result with no (n=18) or mild (n=7) mitral
regurgitation. There was no significant difference between systolic and dias-
tolic MAD. The MAD was significantly reduced after repair from 37±5mm to
20±3mm (p<0.001). The AMA decreased from 115±10 degrees to 105±9 de-
gree (p<0.001). The ALA, in systole, increased from 19±5 degrees to 26±6
degrees (p=0.001). The ALA in diastole remained unchanged (midesophageal
3-chambers and longitudinal views). Anterior leaflet excursion decreased from
32±11 degrees to 24±10 at midesophageal 3 chambers view and from 42±13
degrees to 33±11 degrees at longitudinal view after repair(p=0.001).
Conclusion: Leaflet mobility is slightly reduced following ring annuloplasty.
Leaflet restriction occurs simultaneously to geometric changes of the left ven-
tricular base as illustrated by a decrease in mitral annulus diameter and a
reduction of the aorto-mitral angle. This probably account for an increased
chordal tension resulting in usual findings following annuloplasty such as:
"spontaneus" correction of a slight anterior leaflet prolapse, motionless aspect
of the posterior leaflet.

P3747 Left atrial function and apoptotic markers in mitral
regurgitation: effect of valvular replacement

A. Trikas, K. Tentolouris, V. Katsi, K. Vasiliadou, M. Toutouza, C. Chrisochoou,
C. Stefanadis, P. Toutouzas. Hippokration Hospital, Dept of Cardiology,
Athens, Greece

Purpose: Patients with mitral regurgitation (MR) and heart failure (HF) are
characterized by left atrial (LA) function changes and apoptotic process acti-
vation. This study was undertaken with the purpose of evaluating the effect of
valve replacement on the LA function and apoptotic markers of patiens with MR
and HF, and to examine their relationship.
Methods: We studied 35 patients in sinus rhythm (mean age 56.2±4.6 years,
range 30 to 69), with MR and HF (12 in NYHA II, 13 in NYHA III, and 10 in
NYHA III-IV) and 20 age- and gender-matched normal volunteers (G3). Periph-
eral blood was sampled before (2±4 days, G1) and 6 months postoperatively
(G2) and was evaluated for plasma levels of soluble Fas/APO-1 receptor (sFas,
ng/ml), TNF-alpha (pg/ml) and Interleukin-6 (IL-6, pg/ml) measured by ELISA
method. LA volumes (cm 3 ) were measured echocardiographically before (G1)
and 6 months postoperatively (G2) at mitral valve opening (maximal, Vmax), at
onset of left atrial systole (P wave of the electrocardiogram, Vp) and at mitral
valve closure (minimal, Vmin) from the apical (2) and (4) chamber views using
the biplane are-length method. LA contractile function was assessed with the
LA active emptying fraction (ACTEF) = (Vp-Vmin)Np.
Results are shown in the table.

sFas TNF-a IL-6 Vmax ACTEF

G1 8.6±1.8 7.6±1.6 7,2±1.1 124±20 0.25±0.08
G2 6.4±1.7b 5.3±1.9b 5.4t1.Ob 88±16a 0.28±0.07b
G3 2.1±0.4a 4.1±0.8a 3.8±0.9a 46±1Oa 0.35±0.1Oa

a:p<0.001 vs. G1, b:p<0.01 vs.G1

A significant negative relation was noticed between ACTEF and sFas, TNF-a
and IL-6 levels (r=-0.76, p<0.001, r=-0.80, p<0.01 and r=-0.76, p<0.01, re-
spectively).
Conclusions: Valvular replacement for mitral regurgitation reduces LA atrial
size and improves LA contractile function. The latter is probably due to the
postoperative inversion of the apoptotic process.

J.C. Eicher', L. DeNadai', F.X. Soto 2 , P. Dobsak 3 , H. Fortier 4 , P. Louis',
J.E. Wolf'. ' H6pital du Bocage, Cardiology, Dijon, France; 2 Centre
Hospitaller, Cardiology, Auxerre, France; 3 St Ann University Hospital, CFDR,
Brno, Czech Republic; 4H6pital du Bocage, Infectious Diseases, Dijon, France

Bacterial endocarditis usually occurs on valve leaflets previously damaged by
other disease processes. Ageing induces degenerative, calcific lesions that be-
come increasing causes of endocarditis, but mitral annular calcification (MAC)
is still not considered to date as a predisposing factor.
Methods: We conducted a prospective study among patients referred for sus-
pected infective endocarditis (IE). Fourty consecutive patients with proven in-
fective IE of the native mitral valve were included. All the patients underwent
multiplane transesophageal echocardiography (TEE), with special attention
paid to the presence of MAC, and to the attachment site of the vegetations.
Patients with vegetations on the valve leaflets were compared to those where
vegetations were seen attached to the mitral annulus.
Results: Among the 40 patients, 30 were found to have classical mitral leaflet
endocarditis (group 1), whereas the other 10 (25%) had vegetations specifi-
cally involving the mitral ring (group 2). Thirteen % of group 1 patients had
mild MAC, but all group 2 patients had moderate to severe MAC. Group 2 pa-
tients were older (71 vs 66, NS), had more frequently hypertension (60% vs
30%, NS), chronic renal failure (20% vs 6.7%, NS), cirrhosis (30% vs 6.7%,
p=0.09), diabetes mellitus (80% vs 16.7%, p<0.005) and cancers (50% vs
13.3%, p<0.05) than group 1 patients. Staphylococcus was the causative or-
ganism in 70% of group 2 patients, whereas Streptococcus was predominant
in group 1. Echocardiographic findings in group 2 patients compared to other
patients were significantly different regarding vegetation size (25.6 ± 16.5 vs
11.9 ± 8 mm), and occurrence of (1) calcifications within the vegetation (80%
± 7.5%), (2) mitral ring abscess (60% vs 0), and (3) pars-annular perforation
of the posterior mitral leaflet (70% vs 0). Finally, clinical outcome in group 2 pa-
tients was very pejorative, with clinical features of meningoencephalitis in 60%,
stroke in 30%, and an in-hospital mortality rate of 70% compared to 30% in the
other group.
Conclusion: bacterial endocarditis involving MAC in an unrecognized type of
IE characterized by high prevalence of Staphylococcus, particular echocardio-
graphic appearance of large, calcified vegetations attached to the posterior part
of the mitral annulus, high frequency of annular abscesses, and poor outcome
due to the occurrence in elderly patients with serious co-existing diseases, in-
cluding diabetes, chronic renal failure, cirrhosis and cancers.
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